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Overview

« Update and highlights &
e Chronic heart failure &

« Acute decompensated heart failure
— SHIFT: Ivabradine
— EMPHASIS: Eplerenone
— DIG: Digoxin
— ASTRONAUT/ATMOSPHERE: Aliskiren
— RED HF: Darbepoetin alfa
— RELEX: Serelaxin
— COSMIC: Omecamtiv Mecarpil
— CUPID: Mydicar
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Cliffhangers: early and preemptive strategies
& longterm prevention
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Hospnaﬁzanbn

Hospitalization

= |n hospital mortality 6.1%?
= 1 year mortality 20%, 5 year mortality 50%?

= Approx. 40% risk of death or re- Hospitalization
hospitalization within 6 months post-

discharge??

Cardiac and/or renal function

Time
modified from Gheorghiade M et al. Am J Cardiol. 2005; 96:11G-17G
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SHIFT : heart rate as risk factor in chronic heart failure

l; current inhibitor ivabradin vs. placebo in chronic HF
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Heart rate lowering with... beta blockers!

Subgroups by heart rate
at the end of up-titration

>64 bpm

30 HR 1.84 (95% CI11.26-2.70), P=0.002
=,
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?
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Observation time [years]

Dingen HD et al ESC HFA 2013
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Bisoprolol vs. carvedilol

—e— bisoprolol *p<0.001(baseline)
—=— carvedilol
(bpm) heart rate (é)pm) reduction
75
73.8
72.8
-5
70 |
—5.6
* 8.0
67.2 10 | | |
* —
. 65.8 p=0.017
baseline follow-up bisoprolol carvedilol

Dingen et al. 2011 EJHF
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EMPHASIS

y

60—

P<0.001

50-

40-

30-

20+

10+

Hospitalization for Heart Failure or Death
from Cardiovascular Causes (%)

1099, Hazard ratio, 0.63 (95% C1, 0.54-0.74)

Placebo

Eplerenone

1

2

Years since Randomization

3

Eplerenon vs.
placebo in mild HF
n=2737

= 55 years

NYHA Il hospitalised
within past 6 months
or elevated BNP

LVEF <30%
or <35% +
QRS<130ms

21 month median
follow-up

Zannad, McMurray et al NEJM 2011

( CHARITE uNIVERSITATSMEDIZIN BERLIN



DIG Subanalysis

Reduction in 2-year
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Figure | Kaplan—Meier plots for heart failure (HF) mortality or HF hospitalization by treatment groups in high-risk patients with chronic HF p I ace bo

in the DIG triat (A) NYHA class llI-1V, (B) LVEF <25%, and (C) cardiothoracic ratio >55%. Cl, confidence interval.
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Figure 2 Kaplan—Meier plots for all-cause mortality or all-cause hospitalization by treatment groups in high-risk patients with chronic heart

failure (HF) in the DIG triat (A) NYHA class lll -1V, (B) LVEF <25%, and (C) cardiothoracic ratio =>55%. Cl, confidence interval.
Gheorghiade M et al EJHF 2013

( CHARITE uNIVERSITATSMEDIZIN BERLIN



RED-HF 1

* randomized, double-blind trial of darbepoetin alfa vs.
placebo in chronic systolic heart failure patients with
mild-to-moderate anemia (9.0-12.0 g/dl)

174
e n=2278
g | LVEF < 40%
= 14 Darbepoetin alfa .
3 Hemaglobin 9.0-12.0
% |
5 1o g/d|
T
_E 11 Placebo
= . . .
2 10- Patients recelving
) darbepoetin had
0 . .
Baséline IE 1I2 ]IS 2|4- 3IO 3|6 4|2 4—|8 5I4 6|O hlgher hemagl()bln
Month
No. at Risk
Placebo 1140 966 803 676 560 459 377 265 182 140 99 bUt "
Darbepoetin alfa 1133 859 827 673 569 465 372 289 208 158 115
Figure 1. Monthly Hemoglobin Levels through 60 Months According to Study Group.

Swedberg et al. NEIJM 2013
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RED-HF 2

Placebo Darbepoetin alfa
A Primary Composite Qutcome B Death from Any Cause
100+ 100+
2 P-0.87 by stratified log-rank test 3 P—0.51 by stratified log-rank test
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Years since Randomization Years since Randomization
No. at Risk No. at Risk
Placebo 1142 956 #18 695 5091 497 395 290 211 154 92 Placebo 1142 1055 942 824 715 599 481 352 264 192 118

Darbepoetin alfa 1136 975 855 712 581 473 385 281 212 16l 101

Darbepoetin alfa 1136 1053 940 816 687 573 474 351 272 201 124

C Death from Cardiovascular Causes

100+
3 P=0.56 by stratified log-rank test
% 204 by g
g
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Years since Randomization
Mo. at Risk
Placebo 1142 1055 942 824 715 599 481 352 264 192 118

Darbepoetin alfa 1136 1053 940 816 687 573 474 351 272 201 124

D Death from Cardiovascular Causes or First Hospitalization for
Worsening Heart Failure

100+
e %0 P—0.92 by stratified log-rank test
§
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Darbepoetin alfa 1136 975 855 712 581 473 385 281 212 161 101

Figure 2. Kaplan—Meier Estimates of the Probability of the Primary and Secondary Outcomes.

Shown are the primary composite outcome of death from any cause or first hospitalization for worsening heart failure (Panel A) and sec-
ondary outcomes of death from any cause (Panel B), death from cardiovascular causes (Panel C), and death from cardiovascular causes
or first hospitalization for heart failure (Panel D). P values have not been adjusted for multiple comparisons.

No improvement in
primary composite
outcome (all-cause
death/HF-
hospitalisation)

More
thromboembolic
adverse events in
darbepoitin group
(13.5% vs 10.0%,
p=0.01)

No difference in
non-fatal and fatal
stroke rate
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ASTRONAUT

 double-blind, aliskiren vs. placebo in hemodynamically
stable inpatients

Figure 2. Kaplan-Meier Analyses of the Cumulative Event Rate for Cardiovascular Death or
Heart Failure Hospitalization at 6 Months

o - N=1639

- * LVEF <40%
. * BNP= 400pg/ml or NT-
g Slacebo proBNP = 1600pg/ml
e e : Alskiren « signs and symptoms of
209 fluid overload
g 15 e '
S 1ol No improvement in
51 HR, 0.92 (95% Cl, 0.76-1.12) primary endpoint CV
. p=.41 death or HF-
0 30 60 9 120 150 180 rehospitalization at 6
Time in Trial, d
No. at risk months or 12 months
Phcbo 807 143 6% e5 278 post discharge

For the analysis of events within 6 months, a Cox-regression model was used. Error bars indicate 95% Cls for
the Kaplan-Meier estimate at day 190.

Gheorghiade M et al JAMA 2013
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Kaplan—Meier analysis of the cumulative event rate of cardiovascular death or heart failure
hospitalization (A) and all-cause death (B) within 12 months in patients without baseline
diabetes mellitus.

>

7 — Aliskiren
4 - - Placebo

N N W W S b
o 0 O 0 o o»m
1 1 1 1 1

Kaplan-Meier estimate of cumulative
event rate(%)

57 HR 0.80 (95% CI, 0.64-0.99)
0 -Wmﬁwnﬁwwmwm%w
0 30 60 90 190 365
Time in Study (days)
Number of Subjects
Aliskiren 489 466 444 427 383 134
Placebo 464 440 410 393 343 113

@

30 § — Aviskiren
- = Placebo

Kaplan-Meier estimate of cumulative
event rate (%)
&

HR 0.69 (95% Cl, 0.50-0.94)
P=0.02

o -
0 30 60 90 190 365
Time in study (days)
Number of Subjects
Aliskiren 489 480 476 467 441 172
Placebo 464 457 443 434 405 152

Maggioni A P et al. Eur Heart J 2013
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Natriuretic peptides

Sympathetic stimulation
Angiotensin Il
Endothelin

Y 2 ‘ Neprelysin Peptidase

ANP :
b—r— BNP [ ~LH?PIH-'I—
i P
Y r 4
Vasodilation =— LAng Il = | Aldo

l e R
} Blood 4 Blood _ Matriuresis
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PARADIGM

ARNI
Angiotensin Receptor
Neprelysin inhibitor

LCZ696: complex of
ARB (Valsartan) and NEP inhibitor

Primary objective: time to first occurence of CV mortality or HF hospitalisation in HFREF
Secondary objective: allcause mortality, eGFR change, QoL

Population: n=8.436 (randomisation completed), EF<40, Ntpro>600, hospitalisation within last
12 mths

Intervention: LCZ696 vs. Enalapril

( C H A R I T E UNIVERSITATSMEDIZIN BERLIN



Clinical trials in worsening heart failure

Trial Agent Pts Effects on Effects on
Outcome Symptoms

OPTIME-CHF Milrinone 951 TAEs No

VERITAS Tezosentan 1.448 No No

EVEREST Tolvaptan 4.133 No Yes

LIDO Levosimendan 203 Yes No

vs. Dobutamine

Survive Levosimendan 1.327 No No
vs. Dobutamine

PROTECT Rolofylline 2.033 No No

VMAC Nesiritide 489 - Yes

@H A R I T E UNIVERSITATSMEDIZIN BERLIN



An unexpected favorite: the rise of Serelaxin

1.00
,, Pre-RELAX-AHF: p=0.16
0.984 RELAX-AHF: p=0.020
0.96 - \ ......
£ 0.04+
g Y e
IR L R S ——
- :
@ 0887 ... Pro-RELAX-AHF: PIacebo  hee.ceeens
------ Pre-RELAX-AHF: Serelaxin :
0869 — —RELAX-AHF: Placebo :
~ — RELAX-AHF: Serelaxin ST R
0.844 w==Combined: Placebo
wes Combined: Serelaxin
0-82 1 | L J L ) . | | 1 ] L} 1
0O 20 40 60 80 100 120 140 1680 180

Study Day

Risk for All-Cause Mortality in Pre-RELAX-AHF, RELAX-AHF, and combined results

Metra et al. JACC 2013
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Studie RLX030A2301

A multicenter, randomized, double-blind, placebo-
controlled phase Il study to evaluate the
efficacy, safety and tolerability of Serelaxin when
added to standard therapy in acute heart failure
patients

« EudraCT-Nr.: 2013-001498-25
« Akronym: RELAX2, RELAX AHF 2, RLX2,...
* N=6375 patients in 550 center

The primary objective of this study is to demonstrate that serelaxin is
superior to placebo in reducing cardiovascular mortality in AHF patients
during a follow-up period of 180 days

18
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Studiendesign RLX030A2301

Screening epoch Randomized treatment epoch

Screening L.V. infusion (0-48 hours < Follow Up

N

W

between

presentation &

randomization Standard HF therapy continued throughout the study

D1 D1 D1 D1 D2 D3 D4 D5 D14 D60 D120 D180
Ohre 6hrs 12hrs 24hrs 4Bhrs 72hrs 96 hrs 120 hrs

A

Randomization

Discharge*

19
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Rethinking positive inotropes: Omecamtiv Mecarbil

Mechanochemical Cycle of Myosin

|
/ . %} o \
ADP-P; -
' w G,
ATP @ ADP-Pi “%a_

1\ STRONG AH

NS o

ADP
Force production

Myosin .

Actin S5EESe

Malik Fl. ef al. Science 2011: 331:1439-43.

ATOMIC HF: Dyspnoe relief in
highest dose but safety concerns

COSMIC HF: oral modified release
formulation of omecamtiv mecarbil
in subjects with HF and left
ventricular systolic dysfunction
N=420

chronic stable HF

elevated NT-proBNP

LVEF < 40%

Cardiac myosin activator
Increases entry rate of myosin
into force producing state with
actin

~,more hands pulling on the rope*
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New targets: SERCAZ2a gene transfer

COOe XX cx
DUUUUUE
00000600064

Targets Within Cardiac Myocytes

Kawase et al JACC 2011
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CUPID

« Phase 2b, Double-Blind, Placebo-Controlled, Randomized Study of
Safety and Efficacy of Intracoronary Administration of MYDICAR®
(AAV1/SERCAZ2a) in Subjects with Heart Failure.

— N=200 (LVEF)
— chronic systolic heart failure <35%,

— all-cause death, heart transplant, LVAD implantation, any
hospitalization and outpatient treatment for worsening heart failure

@ infusion Catheter

@ Infusion Catheter
o ¥ Aspiration Catheter

Injected matedial ) Infused material s

Aspiration

Jessup M et al. Circulation 2011;124:304-313, Kawase et al JACC 2011
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Multiple cardiovascular events at 12 months.

Time to Multiple Clinical Events

Months

I T | T ] | T | T | ]

0 1 2 3 4 5 6 7 8 9 10 1 12
Placebo

PAY & L]

A y ANS L =
oA B
*
r— A0A —
MYDICAR Low
%* A®
L — - v, |
A
MYDICAR Mid
& =
= & A—{}
A A A A A®OC

MYDICAR High

A

* 4A® {1}

WHF & M A LVAD O Chronic Inotrope @ Transplant [] Deathl  *NAb*

Jessup M et al. Circulation 2011
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Rethinking non-pharmacological treatment

Randomized, parallel-group clinical trial with blinded outcome assessments.

* No effect of fluid-restricted (max. 800 mL/d) and sodium-restricted (max. 800 mg/d) diet on
weight loss and clinical stability during a 3-day period in 75 patients hospitalized with ADHF
compared with unrestricted diet (control). Mean EF 26%

« Aggressive fluid and salt restriction associated with significant increase in perceived thirst.

P=82 P=12 . P=47 P=.55 _
 —— — @ Intervention e —— #® |ntervention
10+ © Control 10- © Control
o 5
- 0 - z 0
5 S
o = T
= I I 8 ® % T
= ]
E -10 5 -10+
° 5
20 20
Baseline to Baseline to Baseline to Baseline to
Day 3 Study End Day 3 Study End
Change in body weight Change in clinical congestion score

Badin et al JAMA Intern Med 2013
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Thank you very much for your attention!

hans-dirk.duengen@charite.de
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Event rate remains high: ,,stable® situation?

% outcome

40 -
351
30-
25-
20
151
10+

J 1-y mortality

30-d rehospitalization

2002 2003

2004 2005 2006

Fonarow and Peterson JAMA 2009;302:792-794
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