Novinky ve farmakoterapil
srdecniho selhani

Spinar J.
Brno, Ceska republika




Novinky ve farmakoterapil
srdecniho selhani

N

akutni chronickeé

vazodilatace dualni inhibice




Soucasna lécba ASS

|V Diuretika

Snizuji objem
Predtizeni

Klickova diuretika

Vazodilatace

Snizuji predtizedni
i dotizeni
Nitroglycerin
Nitroprusside
Nesiritide

Inotropika

Ularitid
Serelaxin

Zvysuji
kontraktilitu

Dobutamine
Milrinone

Zklamani



Ularitide @ CARDIORENTIS

Souhrn farmakologickych ucinka Ularitidu

Hemodynamické (vasodilatace)
e venozni

o Carstens JT, Clin Sci. 1997,92:397-407
« arterialni Bestle, MH, Am J Physiol, 1999, R684-R695

Bronchodilatace
*Trachealni hladké Fliige T, Regul.Pept. 1995;59:357-70.
svaly - relaxace

Neurohumoralni

\L renin

\’ angiotensin
daldosterone
dendothelin

Carstens JT, Clin Sci. 1997;92:397-407
Bestle, MH, Am J Physiol, 1999, R684-R695
Meyer M, Am J Physiol,1996;271(40);F489-497

Renalni Carstens JT, Clin Sci. 1997:92:397-407
Bestle, MH, Am J Physiol, 1999, R684-R695
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CARDIORENTIS

Safety and efficacy of an Intravenous placebo controlled
Randomised Infusion of Ularitide in a prospective

double-blind Study In patients with symptomatic,
decompensated chronic heart failure (Phase lib)

SIRIUS I

European Heart Journal Advance Access published October 30, 2006

Eurcpean Heart Journal 1ni
doi: 10,1093 /eurheartj/ehl337 Clinical research
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SIRIUS Il = Study design @ CARDIORENTIS

* Randomised, placebo controlled, double-blind, study with 3 active dosing
and 1 placebo group

* Infusion of Ularitide 7.5, 15, and 30 ng/kg body weight/min, or placebo over
24 hours

* Patients with decompensated heart failure requiring hospitalisation as well
as right heart catheterisation were included into the study

Placebo 7.5 ng/kg/min 15 ng/kg/min 30 ng/kg/min
n=>53 n=60 n=>53 n=>55

Mitrovic V, et al. Eur Heart J 2006; (23):2823-32

e Distribution
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First Primary Endpoint @
Ularitide Reduces PCWP CARDIORENTIS
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Mitrovic V, et al. Eur Heart J 2006; (23):2823-32

Confidential 7




Second Primary Endpoint @ CARDIORENTIS

Ularitide Improves Dyspnea Categories

% Patients

60 7

50 7

40 T

30 T

20 7

10 T

Patient-assessed dyspnea at 6 hrs:
moderately or markedly better

* *
* I I * p<0.05 vs Placebo

Placebo  7.5ng 15 ng 30 ng

Mitrovic V, et al. Eur Heart J 2006; (23):2823-32
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@ CARDIORENTIS
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Ularitide for the treatment of acute
decompensated heart failure: from preclinical
to clinical studies
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Design and Key Efficacy Measures TRUE-AHF

48h study drug infusion Post-discharge evaluations

Ularitide i.v., 15ng/kg/min (n = 1,058)

Placebo i.v. (n = 1,058)

0 6h 12h 24h 48 h 60 h 2h .. 30 60 Q0 180 ... Entire study
days days days days duration

PRIMARY
ENDPOINTS
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TRUE-AHF

Alert Mail — Notification on upcoming
recruitment closure

Subject: TRUE-AHF study 2152 patients randomized

Dear Investigator,

We are very happy to inform you that foday we have randomized the 215279 patient in our study and therefore
we have reached the number of patients required for the TRUE-AHF study. Thank you all very very much for your
unrelenting support in making this happen.

On 17 May 2015 at 06:00 p/m GMT you will receive a nofification through IXRS that the system is closed and you
will no longer be able to access the IXRS system. However, between now and the exact time of closing of the
IXRS system, any ongoing screening activities may continue and randomization of these patients will still be
allowed.

12



S&j RELAX-AHF

©
Effect of Serelaxin on Cardiac, Renal
and Hepatic Biomarkers in the Relaxin
In Acute Heart Failure-
(RELAX-AHF) Development Program

Prof. Marco Metra, MD et al.

Journal of American College of Cardiology
2013; 61:196-206



Pregnancy & the Heart

Parameter Pregnancy

Cardiac Output (L/min) 20% Increase

Systemic Vascular Resistance 30% Decrease
(dyn.s.cm?)

Global Arterial Compliance 30% Increase
(mL/mm Hg)

Renal Blood Flow 50-85% Increase
(mL/min/1.73m?)

Creatinine Clearance 40-65% Increase

(mL/min/1.73m?)

* Relaxin has been shown to mediate these changes, as well as to have
anti-ischemic, anti-inflammatory, anti-fibrotic effects.

* Relaxin is elevated through 9 months of pregnancy and mediates
physiologic hemodynamic adjustments to growing baby

« Pharmacologic use of serelaxin may produce these beneficial effects in
acute heart failure

Baylis, C. Am J Kid Dis 1999; Schrier, RW, et al. Am J Kid Dis 1987; Jeyebalan, A, et al. Adv Exp Med Biol 2007;
Teichman SL et al. Curr Heart Fail Rep 2010;7:75-82.
Helal |, et al. Nature Reviews 2012;293-300.



0 ReLAX-AHF

- RELAX AHF studie

Timeline: DO D1 DYA D5 D14/Index D60 D180
| >
Treatment |—
 Placebo
_>
- : 6,12 24 h : :
g A Likert | ©, 12, p<0.025 for either 1° Dyspnea EP
S u or p<0.05 for both 1° Dyspnea
D’—_ VAS AUC | 0-100 mm; O, 6, 12, 24h, D2-D5 P ysp
EPs
_>
Biomarkers
WHF
LoS (index/ICU)
_>

Days Alive Out
of Hospital

CV death+ HF/RF
Re-hospitalization

_>
CV death —
_________________________ J

HospitlalizaCni prospéch I5rospéch po propusténi




WRELAX-AHF

Worsening of Heart Failure

Cumulative proportion of worsening heart failure Kaplan-Meier estimate D14
to Day 5 (%) for time to WHF (%)
18 - 18 -
*% . —_
. | ™ Placebo (N=573) *p<0.001 through Day 5 s | HRO.7(0:51,0.96); p=0.024
® Serelaxin (N=570)
14 - 14 A
12 -
10 -
8 -
6 -
4 -
2 4
0 A
6 hr 12 hr Day 1 Day2 Day3 Day4 Day5s BEVES) Day 14

Worsening Heart Failure (WHF) was defined as worsening signs and/or symptoms of HF that required an intensification
of IV therapy for heart failure or mechanical ventilatory or circulatory support.

*p value by Wilcoxon test

**p value by log rank test for Serelaxin vs. Placebo; HR estimate by Cox model, HR<1.0 favors Serelaxin



RELAX-AHF
@

Intravenous Diuretic Use

Total daily dose IV diuretics

(mQ)
70
® Placebo
60 - _
m Serelaxin
50 -
*p=0.0078
40 -
30 -
20 -
10 -
N=
0

Day 1

*p value by t test

Day 2

Day 3

Day 4

Day 5

IV diuretics use (cumulative
total dose from day 1-5; mq)

250

200

150

100

50

*p=0.0057

Placebo Serelaxin



14 -

12

10~

CV Death through Day 180

K-M estimate for CV Death ITT (%)

HR 0.63 (0.41, 0.96); p=0.028
Placebo (N=580)

NNT =29

Number of
Events, n
(%0)*

55 (9.5%)

35 (6.0%)

Serelaxin (N=581)

0 14 30 G10) 90 120 150 180 Days

580 567 559 547 535 523 514 444 Placebo
581 573 563 555 546 542 536 463 Serelaxin



REL VG AHF-2

RLX030A2301 Study Milestones

6,800 Patients

= Final Protocol 24-May-13

= FPFV 2-October-13

= Interim Analysis 7-November-15

= 75% Patients Recruited 1-December-15

= Last Patient First Visit

= Last Patient Last Visit 31-January-17

= Clinical DBL 15-March -17

19 National Leader Virtual Meeting, April 8th 2016 CONFIDENTIAL NOT FOR DISTRIBUTION Uy NOVARTIS




RELAX — AHF - 2

Mean Time from
presentation to
Atfigndomization (hours]
fibrillation/flutter at _— .-
presentation {%1 N\~

Aortic stenosis (%) S

Ischemic heart disease .
(%) |

Pacemaker insertion | | | |
(%) Voo

Asthma, Bronchitis or |_- ‘
COPD (%)

Peripheral Arterial "~
Disease (%)

Stroke or other ™~/
cerebrovascular event

(%)

Hypertension (%.j

e RELAX-AHF n=1161

Mean Age (years)

90—
80— —

= RELAX-AHF-2 (>30days) n=5414

____Gender (male) %

Race (white) %

- 70— N\
< A “_ . % HF Hospitalization
Ve l» - -:':';.,__50-- — . \ (in the past year)
\__\ NYHAClass Ill (%)
B
A | | | | |
- | | | | | |
| | | | | |
| | | | | |
e e [_ _ ',! | | |

S Number of
// / / hospitalization in past
N/ / year (mean)

\ IV nitrates at
" randomization (%)

| ~ Diabetes Mellitus (%)
‘Historical Ejection
Fraction (mean)

L.



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

zakladem farmakoterapie
e e ) CioBu P2
Vazokonstrikce

RAAS aktivita 4
Vasopresin 4+

HFrEF TF +
SYMPTOMS & Kontraktilita 4+
PROGRESSION
NPRs NPs
Vazodilatace
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;



- OMAPATRILAT

ACE
NEP
Vasodilation Vasoconstriction
Na excretion Sodium retention
Antihypertrophic Hypertrophic effect

effect
~ Blood iressure / W

Targer organ protection




OVERTURE
4 420 pts

Omapatrilat *cilova davka
20 mg 1xd. |40 mg 1xd.*

ACEIi nebo
ARB pred
randomizaci

\

| I® davka -CE, davka 3 Pram.sledovani
| | 1.stupné 2.stupné ¥ 3.stupné ¥ 16 més.
o ™

2.5 mg2xd. | 5mg 2xd. |10 mg 2xd. *

Enalapril
Klicova zarazovaci kriteria:

* NYHA trida srde€niho selhani Il, lll nebo IV ; EF LK <30%; hospitalizace pro srdeéni
selhani v pribéhu predchozich 12 mésicu

Primarni cil:
» mortalita ze vsech pricCin + hospitalizace pro srdecCni selhani

Sekundarni cil:
» mortalita ze vSech pfricin



OVERTURE: primarni cil
umrti nebo hospitalizace pro srdecni

selhani
£®;
o
—
b} -
Q
N
)
o'
= 04
E — Omapatrilat P=0.187
Q_ - o
Enalapril
X 02
0.0
0 3 6 9 12 15 18 21 24
mesice

Data on file, Bristol-Myers Squibb.



ti bez prihod

0.6
(D)
b -
o
X 0.2
0.0

— Omapatrilat P=0.339
-=~ Enalapril
3 6 12 18 21 24
Mesice

Data on file, Bristol-Myers Squibb.



OVERTURE: predbéezneé zavery

Kombinovana inhibice ACE a NEP
omapatrilatem vede k poklesu morbidity a
mortality u nemocnych s tezkym srdecnim
selhanim, ktera je ekvivalentni, ale ne
signifikantne vetsi nez inhibice ACE sama.

Data on file, Bristol-Myers Squibb.



LCZ696 je prvni ve tride
angiotensin receptor neprilysin inhibitor (ARNI)

= LCZ696 je novy lék ktery soucCasne inhibuje
neprilysin a blokuje AT, receptor 1-3

= LCZ696 je komplex soli, ktery obsahuje dvé
aktivni substance:?3

— sacubitril (AHU377) — pro-drug; dale
metabolizovany na inhibitor neprilysinu
LBQ657

— valsartan — blokator AT, receptoru

3D LCZ696 struktura?

V molarnim pomeru 1:1

1. Bloch, Basile. J Clin Hypertens 2010;12:809-12; 2. Gu et al. J Clin Pharmacol
2010;50:401-14; 3. Langenickel & Dole. Drug Discov Today: Ther Strateg 2012;9:131-9



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



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

v

A
v
A

v

[ <
L <

2 tydny 1-2 tydny 2-4 tydny

A

Median 27 mésicu 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.

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/NEJM0a1409077.



Primarni 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
1

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.

1260

249
236



Sekundarni cil: Umrti z jakékoliv pFiginy

1.01

4

— Enalapril
2 067 LCZ696
._g
e, Hazard ratio = 0.84 (95% CI: 0.76—0.93)
= i p<0.001
o 04
=
ke
-]
5 02
3 0.
07 | | | | | | |
0 180 360 540 720 900 1080 1260
NG at risk Dny od randomizace
LCZ696 4187 4056 3891 3282 2478 1716 1005 280
Enalaprii 4212 4051 3860 3231 2410 1726 994 279

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



% Decrease in Mortality

Angiotensin Angiotensin
receptor ACE neprilysin
blocker inhibitor inhibition

0%
l 10% -
l 20% -+

l 30% -}

l 40% L

Effect of ARE vs placebo derived from CHARM-Alternative trial
Effect of ACE inhibitor vs placebo derived from SOLVD-Treatment trial
Effect of LCZ696 vs ACE inhibitor derived from PARADIGM-HF ftrial

M.Packer: ESC Congress 2014



Uzivani ACEI po vice nez 25 let s efektem na snizeni
KV mortality o 18% jim dalo mandat byt na prvnim misté
v |[éCbe SS.

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

M.vPacker: ESC Congress 2014
L.Spinarova, CKS Congress 2015



Dekuji za pozornost




