Konec ACE inhibitoru u srdecniho selhani? Aneb nahradi
ARNI ACE inhibitory ?
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Jak jsme na tom byli s Iécbou srdecniho selhani
pred par lety?

Why Should We Care About CARE-HF?

Kenneth A. Ellenbogen, MD, FACC,” Mark A. Wood, MD, FACC,” Helmut U. Klein, MD, FACC+
SOLVD Richmond, Virginia; and Magdeburg, Germany
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Novinky ve farmakoterapii srdec¢niho selhani
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Nadméema RAAS a SNS je skodliva u CHSS, jeji oviivneni je zakladem

farmakoterapie
SNS € B-blokatory
Epinephrine }» ay, By, B,
Norepinephrine receptors
Vazokonstrikce
RAAS aktivita 4+
Vasopresin 4+
HFrEF TFT
SYMPTOMS & Kontraktilita 4
PROGRESSION
NPRs NPs
Vazodilatace
TK RAAS inhibitory
Tonussympatiku RAAS X (ACEI, ARB, MRA)
idiurézu . : ’
Vasopresin Ang Il }V ATR
Aldosteron
Fibrozu Vazoconstrikce
Hypertrofii TK+
Tonus sympatiku 4
Aldosteron 4
Hypertrofie 4
Fibréza +

= 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;



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

receptor (via valsartan)
RAAS

Angiotensinogen
(jaterni sekrece)

Sacubitril *
(AHU377; pro-drug)

s s

Natriuretické a jiné

vasoactivni peptidy*

Ang |
LBQ657 A¥II
(NEP inhibitor) *
\\\
— © AT, Receptor
Posiluje

Vasorelaxaci Inhibuje
v TK Vasoconstrikci
¥ tonus sympatiku ¢ ° J ) t TK
¥ Aldosteron * Tonus sympatiku
¥ Fibrozu 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



PARADIGM-HF: Design studie

Randomizace

n=8442 Dvojité slepa

Lécebna perioda

Jednoduse slepa aktivni
run-in perioda

Enalapril LCZ696 LCZ696
10 mg BID* 100 mg BIDT 200 mg BID*

. LCZ696 200 mg BID?

Enalapril 10 mg BIDS

\ 4

v
A
\ 4
A

A

» <
» <

2 tydny 1-2 tydny 2—4 tydny Median 27 mésict sledovani

Ontop standard terapie HFrEF (vyjma ACEI a ARB)

*Enalapril 5 mg BID (10 mg TDD) for 1-2 weeks followed by enalapril 10 mg BID (20 mg TDD) as an optional starting run-in dose for

those patients who are treated with ARBs or with a low dose of ACEI; 200 mg TDD; #400 mg TDD; 20 mg TDD.

6 McMurray et al. Eur J Heart Fail. 2013;15:1062—73; McMurray et al. Eur J Heart Fail. 2014;16:817-25;
McMurray, et al. N Engl J Med 2014; ePub ahead of print: DOI: 10.1056/NEJM0al1409077.



Primami endpoint:
KV umrti nebo prvni hospitalizace pro SS

Cumulative probability

No at risk
LCZ696
Enalapril

1.0
1 .
— Enalapril
0.6- LCZ696
Hazard ratio = 0.80 (95% CI: 0.73-0.87)
0.4 1 p<0.001

o
N
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0 | | | | | |
0 180 360 540 720 900 1080
Dny od randomizace
4187 3922 3663 3018 2257 1544 896
4212 3883 3579 2922 2123 1488 853

McMurray, et al. N Engl J Med 2014; ePub ahead of print: DOI: 10.1056/NEJM0al1409077.
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Primarni vysledky studie PARADIGM-HF

e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 11, 2014 VOL. 371 NO. 11

Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees™

N Engl ) Med 2014;371:993-1004.




% Decrease in Mortality

Angiotensin Angiotensin
receptor ACE neprilysin
blocker inhibitor inhibition

Effect of ARB vs placebo derived from CHARM-Alternative trial
Effect of ACE inhibitor vs placebo derived from SOLVD-Treatment trial
Effect of LCZ6396 vs ACE inhibitor derived from PARADIGM-HF trial

M.Packer: ESC Congress 2014



Uzivani ACEI po vice nez 25 let s efektem na snizeni KV
mortality 0 18% jim dalo mandat byt na prvnim miste v lecbe SS

LCZ mél efekt na KV mortalitu o 20% oproti ACEI,
neni tedy Cas uvazovat o nahrade ACEI timto lekem?

M.Packer: ESC Congress 2014



PARADIGM-HF: Vstupni kritéria

Chronické SS NYHA I1I-IV, LVEF <40%*

BNP (or NT-proBNP) :
« 2150 (or 2600 pg/mL), nebo

« 2100 (or 2400 pg/mL) a hospitalizace pro HFrEF
v poslednich 12 mésicich

>4 tydny stabilni [éCba na ACEI nebo ARB¥*, B-blokatorech

Antagonisté aldosteronu, pokud jsou podavany, stabilni davka =24 tydny

*EF na pocatku byla snizena na <35% v dodatku protokolu

11
McMurray et al. Eur J Heart Fail. 2013;15:1062—73



Definice srdecniho selhani s ejekcni frakci (EF) snizenou (HFrEF),

@ ve strednim pasmu (HFmrEF) a zachovanou (HFpEF) ™
Typ srdecniho HFrEF HFmrEF HFpEF
selhani
I Symptomy a znamky? | Symptomy a znamky? Symptomy a znamky?
1| EF <0,40 EF0,40-0,49 EF>0,50
1. ZvySena koncentrace 1. ZvySena koncentrace
o natriuretickych peptid(® natriuretickych peptid(P®
Kriteria 2. Alespof jedno dalsi 2. Alespon jedno dalsi
kritérium: kritérium:

i - a) relevantni strukturdlni a) relevantni strukturdlni
onemocnéni srdce (LVH onemocnéni srdce (LVH
a/nebo LAE) a/nebo LAE)

b) Diastolickd dysfunkce LK | b) Diastolickd dysfunkce LK

a Znamky nemusi byt pfitomné v €asné fazi srdeéniho selhani (zejm. u HFpEF) a u nemocnych lé€enych diuretiky
b BNP > 35 pg/ml a/nebo NT-proBNP > 125 pg/ml

Identifikace HFmrEF jako samostatné skupiny bude stimulovat vyzkum klinické
charakteristiky, patofyziologie a |éCby této subpopulace



Distribuce hodnot EF u nemocnych se srdecnim

Percentage of Patients (%)
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selhanim v programu CHARM
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Mean EF = 38.8% = 14.9%
Median EF 36%
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Solomon SD, et al. Circulation 2005;112:3738-3744



®  ESC guidelines ,Srdeéni selhani“ 2016 @

Jakou diskriminacni hodnotu EF pouzivat
pro dg. HFpEF?

A) >0,35
B) >0,40
C) 20,45
D) >0,50

Jakeé je rozlozeni Nt-proBNP u nemocnych se SS ?
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Proportion of patients

NT-proBNP u nemocnych s chronickym
srdeCnim selhanim
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NTproBNP (pg/ml)

N = 1100




Entresto: Total

N = 1100 (100%)

EF < 35% EF > 35%
N = 803 (73.0%) N = 297 (27.0%)

>~

eGFR £ 30 eGFR > 30
mL/min/1.73 m? mL/min/1.73 m?
N = 31 (2.8%) N = 772 (70.2%)

NT-proBNP NT-proBNP NT-proBNP values are NT-proBNP
<400 pg/mi 400-599 pg/ml unknown in 28 (2.5%) patients. =600 pg/ml|
N = 275 (25.0%) N = 65 (5 9%) N = 404 (36.7%)
Hospltallzatlon for Without hospltallzatlon
heart failure during the for heart failure during
last year the last year
N =23 (2 1%) N = 42 (3.8%)
‘ v
Without Low dose of Megél;r:g'gh Without Low dose of Megcl)ir:/:; gh
ACEI-I/ARB ACE-I/ARB ACE-I/ARB ACEI-I/ARB ACE-I/ARB ACE-I/ARB
N =1 (0.1%) N =13 (1.2%) N =51 (4.6%) N =191 (17.4%)

N = 9 (0.8%) N = 162 (14.7%)
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Hlavni NE

Nt-pro BNP
Ejekeni frakce
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PARADIGM-HF: Zakladni characteristika

Characteristika*

Enalapril
/- ————an

) S .

V&K, roky 63.8+ 11.5 63.8 + 11.3
Zeny, n (%) 879 (21.0 953 (22.6)
ICHS, n(%) UO I . U l(UYU.

LV ejekcni frakce, % 29.6 +6.1 29.4+6.3
NYHA, n (%)

Il 2998 (71.6) 2921 (69.3)
1] 969 (23.1) 1049 (24.9)
STK, mmHg 122 + 15 121 + 15
TF, tepy/min 72+12 73+12
NT pro-BNP, pg/mL 1631 (885-3154) 1594 (886-3305)
BNP, pg/mL 255 (155-474) 251 (153-465)
Diabetes mellitus, n (%) 1451 (34.7) 1456 (34.6)
Lécba pfi randomizaci, n (%)
Diuretika 3363 (80.3) 3375 (80.1)
Digitalis 1223 (29.2) 1316 (31.2)
B-blokatory 3899 (93.1) 3912 (92.9
Mineralkortikoidni antagonisté 2271 (54.2) 2400 (57.0)
ICD 623 (14.9) 620 (14.7)
CRT 292 (7.0) 282 (6.7)

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



Epidemiologicke studie

EVROPA 1999 - 2001

IMPROVEMENT @ 1 EURO HEART SURVEY

Primdrni péce (1999-2000) | [Nemocnice (2000-2001)
14 zemi Evropy 24 zemi Evropy
e 1,363 Praktickych Iékaru 116 nemocnic
* 11,062 pacientd 45,933 pts screenovano
e vék 70 let 11,016 pts zarazeno
e 45% ien Vek 71 let
 Hospitalizace v 487 zen

poslednim roce 41% Prvni prijeti 32%
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EuroHeart Failure Survey
Mean Age




IMPROVEMENT of Heart Fallure
Vék nemocnych
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Hlavni NE

Vék
63 vs 71 let
Zeny

21% vs 48%
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PARADIGM-HF: Zakladni characteristika

T Enalapril
Characteristika (n=4212)

Veék, roky 63.8+11.5 63.8+11.3
Zeny, n (%) 879 (21.0) 953 (22.6)
ICHS, n (%) 2506 (59.9) 2530 (60.1)
LV ejekcni frakce, % 29.6 +6.1 29.4+6.3
NYHA, n (%)
Il 2998 (71.6) 2921 (69.3)
1] 969 (23.1) 1049 (24.9)
STK, mmHg 122 + 15 121 + 15
TF, tepy/min 72+12 73+12
NT pro-BNP, pg/mL 1631 (885-3154) 1594 (886-3305)
BNP, pg/mL 255 (155-474) 251 (153-465)
Diabetes mellitus, n (%) 1451 (34.7) 1456 (34.6)
Lécba pfi randomizaci, n (%)
Diuretika 3363 (80.3) 3375 (80.1)
Digitalis 1223 (29.2) 1316 (31.2)
B-blokatory 3899 (93.1) 3912 (92.9

620 (14.7)
82 (6.7

O

Mineralkortikoidni antagonisté :
CRT 0 N

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



Ve studiil PARADIGM-HF bylo ze vSech umrti 81% z KV pficin
a z toho 36% nahla umrti

Pric¢ina )
neznama: 4% Umrti, kromé KV,
15%
Jiné KV umrti
2% Nahla umrti,
36%
Predpokladane

KV umrti, 10%

Fatalni CMP, 4%

Fatalni IM; 4% Zhorseni HF; Piedpokladané

21% nahle umrti, 3%

ACEIl=angiotensin-converting-enzyme inhibitor; ARNI=angiotensin receptor neprilysin

inhibitor; CV=cardiovascular; HF=heart failure; MI=myocardial infarction; PARADIGM- l' N OVA RT l S
HF=Prospective comparison of ARNI with ACEI to Determine Impact on Global Mortality Desai et al. Eur Heart J 2015;36:1990-7 ’

and morbidity in Heart Failure

PHARMACEUTICALS



Sakubitril/valsartan vyznamne snizil poCet nahlych srdecCnich
umrti v porovnani s enalaprilem

v

Kumulativni odhad pfihody

0.10 -

0.08

0.06

0.04 +

0.02 -

— Enalapril

sakubitril/valsartan

HR=0.80 (95% CI: 0.68—0.94) p=0.008

180 360 540 720 900 1,080 1,260
Pocet dnU od randomizace

Pocet pacientu v riziku

sakubitril/valsartan
4212 3,860 2,410 994

Enalapril

Zresuscitovana nahla umrti* se stala u 16 pacientu Ié€enych sakubitril/valsartan vs. 28 pacientl IéCenych enalaprilem (HR
0.57, 95% CI: 0.31-1.04, p=0.07). Dale, sakubitril/valsartan vyznamné redukovalo riziko kombinovanych
zresuscitovanych a neresuscitovanych nahlych umrti a to o0 22% ve srovnani s enalaprilem (HR 0.78, 95% CI: 0.66-0.92,

ﬁrE&QsQQ/% nahla umrti jsou definovana jako Uspésna resuscitace zastavy srdce

Cl=interval spolehlivosti; HR=pomér rizik

4,187 3,891 2,478 1,005

Desai et al. Eur Heart J 2015;36:1990-7;
Data on file. Clinical Study Protocol Csakubitril/valsartanB2314



Prospektivné definované nezadouci prihody

Pfihoda, n (%)

Sakubitril/
valsartan Enalapril
(n=4212) p-hodnota

Hypotenze

Symptomaticka

Symptomaticka se systolickym TK <90 mmHg
Zvyseny sérovy kreatinin

22,5 mg/dl

=3,0 mg/dI
Zvyseny sérovy draslik

>5,5 mmol/l

>6,0 mmol/l

Kasel

Angioedém (zaslepené hodnoceni odbornou komisi)
Zadna lééba nebo pouziti pouze antihistaminik
Katecholaminy nebo glukokortikoidy bez hospitalizace
Hospitalizace bez ohrozeni dychacich cest
Ohrozeni dychacich cest

588 (14,0) 388 (9,2) <0,001
112 (2,7) 59 (1,4) <0,001
139 (3,3) 188 (4,5) 0,007
63 (1,5) 83 (2,0) 0,10

674 (16,1) 727 (17,3) 0,15
181 (4,3) 236 (5,6) 0,007

474 (11,3) 601 (14,3) <0,001
10 (0,2) 5(0,1) 0,19

6 (0,1) 4(0,1) 0,52
3(0,1) 1 (<0,1) 0,31

0 0

Hodnocenou Ié¢bu prestalo v dusledku nezadouci pfihody (10,7 vs. 12,3%; p=0,03) uzivat méné pacientl ve skupiné sakubitrilivalsartan

nez ve skupiné s enalaprilem

McMurray, et al. N Engl J Med 2014;371:993-1004.



Hlavni NE

Ejekéni frakee
Ni-proBNP
Vék
Pohlavi

Hypotenze

% ICD




Zaverem

Should We Use
Angiotensin Receptor Neprilysin Inhibitor
(ARNI)
For All Heart Failure Patients?

ESC CONGRESS

| —
Mariell Jessup MD, FESC, FAHA, FACC ’K | " foty

cardiology comes together

CERN e Should We Lls¢ Consider
Angiotensin Receptor Neprilysin
Inhibitor (ARNI)
For All ticart Faiture Patients?
with HFrEF ?

Absolutely !

Z prezentace M. Jessup na ESC 2017



What proportion of patients with chronic
heart failure are eligible for
sacubitril-valsartan?

Pierpaolo Pellicoril*, Alessia Urbinatil, Parin Shahl, Alexandra MacNamaral,
Syed Kazmil, Riet Dierckx!, Jufen Zhangl, John G.F. Cleland:2, and
Andrew L. Clark!

= Hodnocena neselektovana populace nemocnych se
srde€nim selhani se snizenou systolickou funkci levé
komory (6131 pac., 2001-2014)

* Randomizacni kritéria studie PARADIGM-HF splnovalo 21%

= Dle nasich dat to bude max. 10%

European Journal of Heart Failure (2017) 19, 768778



Konec ACE inhibitoru u srdecniho selhani? Aneb nahradi
ARNI ACE inhibitory ?

NE !



