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All-cause mortality in the European Society of
Cardiology Heart Failure Long-Term Registry
(ESC-HF-LT)

Kaplan-Meier Curves for all-cause mortality
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All-cause mortality and HF-hospitalizations in the
European Society of Cardiology Heart Failure
Long-Term Registry (ESC-HF-LT)

Kaplan-Meier Curves all-cause mortality and HF hospitalizations
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Burden of new hospitalization for heart failure:
a population-based investigation from Italy

Giovanni Corrao'l*, Arianna Ghirardil, Buthaina Ibrahim?, Luca Merlino?, and

Aldo Pietro Maggioni3

Pro capite costs of HHF patients, euros/year
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Secular Trends in the Prevalence of Heart Failure
with Preserved Ejection Fraction
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Optimal medical therapy for HF

HFpEF



Large trials in HFpEF — no benefit
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TOPCAT: Time to the Two Components of the
Primary Outcome.

CV death HF Hospitalization
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TOPCAT: Subgroup analysis by
randomization stratum
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Regional Variation in Patients and Outcomes in the
Treatment of Preserved Cardiac Function Heart Failure
With an Aldosterone Antagonist (TOPCAT) Trial

Marc A. Pfeffer, MD, PhD: Brian Claggett, PhD: Susan F. Assmann, PhD: Robin Boineau, MD:
Inder S. Anand, MD; Nadine Clausell, MD, PhD: Akshay S. Desai, MD, MPH;
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Potential approach for matching key HFpEF
phenotypes with therapeutic interventions.

Senni et al. Eur Heart J. 2014 Oct 21;35(40):2797-815



Optimal medical therapy for HF

HFpEF

Diuretics



Therapeutic algorithm for a patient with
symptomatic HFrEF

Patient with symptomatic* HFrEF® W s
, Class Ila

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF <35%

Yes l
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Diuretics to relieve symptoms and signs of congestion

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592



European Heart Journal Advance Access published February 28, 2014
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Diuretic response in acute heart failure: clinical
characteristics and prognostic significance

Mattia A. E. Valente!, Adriaan A. Voors'*, Kevin Damman’, Dirk ]. Van Veldhuisen?,
Barrie M. Massie?, Christopher M. O’Connor?, Marco Metra?, Piotr Ponikowski®,
JohnR. Teerlink? Gad Cotter®, Beth Davison®, John G.F. Cleland’, Michael M. Givertz?®,
Daniel M. Bloomfield?, Mona Fiuzat3, Howard C. Dittrich!%, and Hans L. Hillege !
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Mechanisms of worsening renal function in HF

| Heart failure
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Prognostic Significance of Worsening
Renal Function in AHF

HF Hospitalisations and
CV mortality free suvival
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When an increase in serum creatinine is not an ominous
prognostic sign in patients with acute heart failure: the
role of congestion and its interaction with renal function
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Treatment of insufficient diuretic
response / diuretic resistance

Check adherence and fluid intake
Increase a dose of diuretic

Administer loop diuretic twice (or more times) daily
or on empty stomach

Add an MRA/increase dose of an MRA

Combine loop diuretic and thiazide/metolazone
Consider switching from furosemide to torasemide
Consider short-term i.v. infusion of loop diuretic
Consider ultrafiltration

Modified from
Ponikowski et al. Eur J Heart Fail 2016; 8, 891-975 & web tables



Treatment of worsening renal function

Check for hypovolaemia/dehydration

Exclude use of other nephrotoxic agents, e.g.
NSAIDs, trimethoprim

If using concomitant loop and thiazide diuretic, stop
thiazide diuretic

Consider reducing a dose of ACE inhibitor/ARB

Withhold an MRA
Consider haemofiltration/dialysis

Modified from
Ponikowski et al. Eur J Heart Fail 2016; 8, 891-975 & web tables



Kaplan—Meier Curves for the Clinical Composite End
Point of Death, Rehospitalization, or Emergency
Department Visit.
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Rolofylline, an Adenosine A —Receptor

Antagonist, in Acute Heart Failure

Barry M. Massie, M.D., Christopher M. O'Connor, M.D., Marco Metra, M.D.,
Piotr Ponikowski, M.D., John R. Teerlink, M.D., Gad Cotter, M.D.,

Beth Davison Weatherley, Ph.D., John G.F. Cleland, M.D., Michael M. Givertz, M.D.,
Adriaan Voors, M.D., Paul Delucca, Ph.D., George A. Mansoor, M.D.,
Christina M. Salerno, M.S., Daniel M. Bloomfield, M.D., and Howard C. Dittrich, M.D.,
for the PROTECT Investigators and Committees*
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Original Investigation

Low-Dose Dopamine or Low-Dose Nesiritide
in Acute Heart Failure With Renal Dysfunction
The ROSE Acute Heart Failure Randomized Trial

Horng H. Chen, MBBCh; Kevin J. Anstrom, PhD; Michael M. Givertz, MD; Lynne W. Stevenson, MD; Marc J. Semigran, MD; Steven R. Goldsmith, MD;

Bradley A. Bart. MD; David A. Bull, MD; Josef Stehlik, MD; Martin M. LeWinter, MD; Marvin A. Konstam, MD; Gordon 5. Huggins, MD; Jean L. Rouleau, MD;
Eileen O'Meara, MD; W. H. Wilson Tang, MD; Randall C. Starling, MD, MPH; Javed Butler, MD, MPH; Anita Deswal, MD; G. Michael Felker, MD;
Christopher M. O'Connor, MD; Raphael E. Bonita, MD, 5cM; Kenneth B. Margulies, MD; Thomas P. Cappola, MD, ScM: Elizabeth O. Ofili, MD; Douglas L. Mann, MD;

Victor G. Davila-Roman, MD; Steven E. McNulty, MS; Barry A. Borlaug, MD; Eric J. Velazquez, MD; Kerry L. Lee, PhD; Monica R. Shah, MD, MHS, MSJ;

Adrian F. Hernandez, MD, MHS; Eugene Braunwald, MD; Margaret M. Redfield, MD: for the NHLBI Heart Failure Clinical Research Network

Table 2. Coprimary End Points: Effect of Low-Dose Dopamine vs Placebo or Low-Dose Nesiritide vs Placebo on Cumulative Urine Volume During 72

Hours and Change in Cystatin C Level From Baseline to 72 Hours

Mean (25% CI)

Placebo

Drug

Treatment Difference

P Value

Dopamine strategy
Cumulative urine volume from randomization to 72 h, mL
Change in cystatin C level from randomization to 72 h, mg/L
Mesiritide strategy
Cumulative urine volume from randomization to 72 h, mL

Change in cystatin C level from randomization to 72 h, ma/L

Placebo (n = 119)
8296 (7762 to B830)
0.11 (0.06 to 0.16)

Placebo (n = 119)
8296 (7762 to 8830)
0.11 (0.06 to 0.16)

Dopamine (n = 122)
8524 (7917 to 9131)
0.12 (0.06 to 0.18)
Mesiritide (n = 1193)
8574 (8014 to 9134)
0.07 (0.01 to 0.13)

229 (-714 to 1171)
0.01 (-0.08 to 0.10)

279 (-618 to 1176)
-0.04 (-0.13 to 0.05)

.59
12

49
36




Ultrafiltration - Not a novel therapy

The New England
Journal of Medicine

©Copyright. 1974, by the Massachusetts Medical Society

Volume 291 OCTOBER 10, 1974 Number 15

TREATMENT OF SEVERE FLUID OVERLOAD BY ULTRAFILTRATION

Marc Euior SILVERSTEIN, M.D., CHERYL A. Forp, B.S., MicHAEL . LysacuT, M.S,,
AND LEE W. HENDERSON, M.D.

tated. Complications of ultrafiltration were rare and
included leg cramps and orthostatic hypertension.
itiattss : The solute concentrations in the ultrafiitrate were
= i I l identical to plasma water, thereby avoiding elec-
<—To Dialyzer i (- e R ) trolyte and acid-base disturbances. This therapy is
et Sing simpler and safer than peritoneal dialysis or
,, : Blood Pump hemodialysis; we speculate that it could logically be
=1 Crinder extended to patients with refractory chronic
edematous states or with pulmonary edema. (N Engl
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J Med 291:747-751, 1974




SGLT-2 inhibitors

Inhibit proximal tubular glucose reabsorption, cause
diuresis and natriuresis, lower BP and reduce weight.
Also renoprotective (in diabetes)?
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Empaglifozin, cardiovascular outcomes and
mortality. EMPA-REG Outcome trial
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B Death from Cardiovascular Causes
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Outcomes in patients with and without heart
failure at baseline in EMPA-REG Outcome trial

Empagliflozin

Placebo

n with event/n

%

n with event/n

%

HR
(95% CI)

Favours empagliflozin

Heart failure hospitalization or
cardiovascular death

Favours placebo

All patients 265/4687 5.7 198/2333 8.5 0.66 (0.55-0.79)
Heart failure at baseline
No 190/4225 4.5 149/2089 7.1 0.63 (0.51-0.78)
Yes 75/462 16.2 49/244 20.1 0.72 (0.50-1.04)
Hospitalization for heart failure
All patients 126/4687 27 05/2333 4.1 0.65 (0.50-0.85)
Heart failure at baseline
No 78/4225 1.8 65/2089 3.1 0.59 (0.43-0.82)
Yes 48/462 10.4 30/244 12.3 0.75(0.48-1.19)
Cardiovascular death
All patients 172/4687 3.7 137/2333 5.9 0.62 (0.49-0.77)
Heart failure at baseline
No 134/4225 32 110/2089 5.3 0.60 (0.47-0.77)
Yes 38/462 8.2 27/244 11.1 0.71 (0.43-1.16)
All-cause mortality
All patients 269/4687 5.7 194/2333 8.3 0.68 (0.57-0.82)
Heart failure at baseline
No 213/4225 5.0 159/2089 7.6 0.66 (0.51-0.81)
Yes 56/462 12.1 35/244 14.3 0.79 (0.52-1.20)

David Fitchett et al. Eur Heart J 2016;37:1526-1534

HR (95% CI)
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Optimal medical therapy for HF

HFpEF
Diuretics

Neurohormonal antagonists



Therapeutic algorithm for a patient with
symptomatic HFrEF

Patient with symptomatic* HFrEF® Bl Class |
L Class lla

Therapy with ACE-I° and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

and LVEF <35%

Yes l

Add MR antagonist®*

v

(up-titrate to maximum tolerated evidence-based dose)

Yes

Still symptomatic
and LVEF <35%

v
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O
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E
W

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592



European Journal of Heart Failure Advance Access published August 26, 2013

European Journal of Heart Failure
EUROPEAN doi:10.1093/eurjhf/hft134

SOCIETY OF
CARDIOLOGY®

Are hospitalized or ambulatory patients with heart
failure treated in accordance with European
Society of Cardiology guidelines? Evidence

from 12 440 patients of the ESC Heart

Failure Long-Term Registry

To evaluate how recommendations of European guidelines regarding pharmacological and non-pharmacological treat-
ments for heart failure (HF) are adopted in clinical practice.

The ESC-HF Long-Term Registry is a prospective, observational study conducted in 211 Cardiology Centres of 21 Euro-
peanandMediterranean countries,members of the European Society of Cardiology (ESC). From May 2011 to April 2013,
atotal of 12 440 patients were enrolled,40.5% with acute HF and 59.5% with chronic HF. Intravenous treatments for acute
HF were heterogeneously administered, irrespective of guideline recommendations. In chronic HF, with reduced EF,
renin—angiotensin system (RAS) blockers, beta-blockers, and mineralocorticoid antagonists (MRAs) were used in
92.2,92.7,and 67.0% of patients, respectively. When reasons for non-adherence were considered, the real rate of under-
treatmentaccounted for 3.2, 2.3, and 5.4% of the cases, respectively. About 30% of patients received the target dosage of
these drugs, butadocumented reason for notachieving the target dosage was reported in almost two-thirds of them. The
more relevant reasons for non-implantation ofa device,when clinicallyindicated, were related to doctor uncertainties on
the indication, patient refusal, or logistical/cost issues.




Reason for non-use of recommended treatments
in patients with reduced EF

ACE-I/ARB
1.9%

H No, 372 pts
®ACE-|, 3295 pts

wARB, 1033 pts C
m ACE-I/ARB, 92 pts
Contraindicated n.94(2.0%)  Not tolerated n. 123 (2.6%) ?gg’“
Severe renal dysfunction n. 61(64.9%)  Worsening renal function — n. 22 (17.9%) 67.0% L pts
Symptomatic hypotension n. 13 (13.8%)  Symptomatic hypotension  n. 83 (67.5%) n. 3209 pts o
Hyperkalemia n. 8(8.5%) ;"ﬁg%":g;sﬁf 2 g;:g:j YES
0 i 5 s
Other n 12 (12.8%) Other n. 10 (8.1%)
i it 9 G Contraindicated n. 268 (5.6%)
-l= angiotensin converting enzyme inhibitor &
ARB= Srcpobi oA D EIRRTE Real undertreatment n. 155 (3.2%) Hyperkalemia n. 94 (35.1%)
Renal dysfunction n. 153 (57.1%)
Other n. 21 (7.8%)
Betablockers
Not tolerated n. 147 (3.1%)
Hyperkalemia n. 53 (36.1%)
92.7% Worsening renal function n. 34 (23.1%)
Gynecomastia n. 34 (23.1%)
f- 43295 pie 7.3% Other n. 26 (17.7%)
n. 353 pts
NO Not indicated n. 908 (18.9%)
Contraindicated n. 78 {1 .Bn/n} MRAs=mineralcoricoid receptor antagonists Real underlreatment n. 260 {5.40/0}
Asthma/COPD n. 28 (35.9%)
Bradyarrhythmia n. 11 (14.1%)
Symptomatic hypotension n. 11 (14.1%)
PAD n. 3(3.8%)
Other n. 25 (32.1%)
Not tolerated n. 165 (3.4%)
Bronchospasm n. 39 (23.6%)
Symptomatic hypotension n. 46 (27.9%) . . .
Bradyarrhythmia n. 22 (13.3%) Maggioni A P et al. Eur J Heart Fail 2013;15:1173-1184
Worsening HF n. 36 (21.8%)
Other n. 22 (13.3%)
COPD=chronic obstructive pulmonary disease;
HF=heart failure; PAD=peripheral artery disease Real undertreatment n. 110 (2.3%)



Number of patients at target of recommended
doses in ESC-HF registry

Attarget, n (%) Not at target, n (%) Reason for not at target, n (%)
ACE-I (4710 pts) 1380 (29.3) 3330(70.7) 1123 (33.7) Still in up-titration
866 (26.0) Symptomatic hypotension
264 (7.9) Worsening renal function
85 (2.6) Hyperkalaemia
29 (09) Cough
5(0.2) Angioedema
958 (28.8) Other/unknown
ARBs (1500 pts) 362(24.1) 1138 (75.9) 369 (324) Still in up-titration
295 (25.9) Symptomatic hypotension
115 (10.1) Worsening renal function
25:(232) Hyperkalaemia
1(0.1) Angioedema
333 (29.3) Otherfunknown
Beta-blockers (6468 pts) 1130 (17.5) 5338(8L5) 1871 (35.1) Still in up-titration
904 (16.9) Symptomatic hypotension
586 (11.0) Bradyarrhythmia
185 (3.5) Worsening HF
146 (2.7) Bronchospasm
56 (1.1) Worsening PAD
33 (0.6) Sexual dysfunction
1557 (29.2) Other/unknown
MRAs (4226 pts) 1290 (30.5) 2936 (69.5)
864 (294) Still in up-titration
350 (11.9) Hyperkalaemia
284 (9.7) Worsening renal function
60 (2.0) Gynaecomastia
1378 (46.9) Other/unknown

Maggioni AP et al. Eur J Heart Fail 2013;15:1173-1184



SHIFT: cumulative event curves

CV death or HF hospitalization

(primary end-point)

HF hospitalization
(secondary end-point)
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Optimal medical therapy for HF

HFpEF
Diuretics
Neurohormonal antagonists

New neurohormoanl antagonists (ARNI)



Therapeutic algorithm for a patient with
symptomatic HFrEF

Yes l

Still symptomatic
and LVEF <35%
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ACEI (or ARB)'¢ QRS duration 2130 msec HR =70 bpm

ARNI to replace 2% [E I need for Wabradine
ACE-I CRi1E

These above treatments may be combined if indicated

v

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant

=
o
9
Y
o
7]
o=
B
(7]
©
e
(4]
7]
£
o]
.
S
o~
(7]
Q
>
2
o
o
e}
(7]
A
-
D
[t
=
(]

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592



Neprilysin inhibition to treat heart failure: a tale of
science, serendipity, and second chances

A paradigm shift: from “neuro-
hurmoral inhibition” to “neuro-

Heart failure: a state of

"neurchumoral imbalance” i
humoral modulation

=

+900 L R +0® o900+
L e
Vasoconstrictor/ Vasodilator/ Vasoconstrictor/ Vasodilator/
anti-natriuratic natriuretic/ anti-natriuretic natriuretic/
[pro-mitotic mediators anti-mitotic mediators [pro-mitotic mediators anti-mitotic mediators

McMurray. Eur J Heart Fail 2015 Mar;17(3):242-7. doi: 10.1002/ejhf.250



Dual Angiotensin Receptor and Neprilysin inhibition (ARNI) as
an alternative to ACE inhibition in patients with chronic systolic
HF. Design of the PARADIGM-HF Trial

Single-blind Active Run-in

Period
Enalapril run-in

f Double-blind Treatment Period
Visit 24

Enalagpril &
*Aged > 18 ot L2696 run-in LCZ696 200 mg bid y
years 1-2w A 7
*NYHA II-IV creon : r A
LVEF <40% - ~"——— T e |
*BNP/NTproB Omgba  0me  200mo Enalapril 10 mg bid
NP > 150/ P d -
600 pg/mL - | p ] ;i ] J ; f i } ]
Visit 1 2 3 4 5 B 7 B 9 10 up to end of study
Time 1w 2w 1-2w 24w 0 2w 4w Bw 4m 8m  visit every 4m

McMurray et al. European Journal of Heart Failure; 15: 1062-73



Kaplan—Meier Curves for Key Study Outcomes,

According to Study Group

A Primary End Point
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McMurray JJV et al. N Engl J Med 2014;371:993-1004




Key clinical outcomes in PARADIGM-

HF

Primary outcome HR (959% Cl) P value
CV death or HFH —_— 0.80(0.73, 0.87) <0.001
CV death — 0.80(0.71, 0.89) <0.001
HFH —_—— 0.79(0.71, 0.89) <0.001
Secondary outcome
All-cause death —_— 0.84 (0.76, 0.93) <0.001
Other outcomes
Treatment for outpatient worsening —_— 0.84 (0.74, 0.94) 0.003
ED visit for HF 0.66 (0.52, 0.85) =0.001
CV hospitalization ——— 0.88 (0.81, 0.95) <0.001
All-cause hospitalization 0.88 (0.82, 0.94) <0.001
ICU admission —— 0.87 (0.78, 0.98) 0.019
Favors LCZ696 G!B 1.0 Favors enalapril

McMurray. Eur J Heart Fail 2015 Mar;17(3):242-7. doi: 10.1002/ejhf.250



Clinical outcomes according to age
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European Journal of Heart Failure (2016)

ESC GUIDELINES

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Recommendations

Class? | Level®

Ref°¢

Angiotensin receptor neprilysin inhibitor

P~

for an ACE-| to further reduce the risk of HF hospitalization and death in

Sacubitril/valsartan is recommended
&mbulato patients with HFrE& who remain symptomatic Jespite optimal treatment with an ACE-],a beta-blocker and an MRA’

162
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» Tolerability



Adverse Events during Randomized Treatment.

Table 3. Adverse Events during Randomized Treatment.*

LCZ696 Enalapril
Event (N=4187) (N=4212) P Value
no. (%)
Hypotension
Symptomatic 588 (14.0) 388 (9.2) <0.001

Symptomatic with systolic blood pressure <90 m 112 (2.7) 59 (1.4)

Elevated serum creatinine

=2.5 mg/dl Q07
=3.0 mg/d|
Elevated serum potassium
>5.5 mmol/liter 674 (16.1) 727 (17.3) 0.15
>6.0 mmolliter 181 (4.3) 236 (5.6) 0.007
Cough 474 (11.3) 601 (14.3) <0.001
Angioedemat
No treatment or use of antihistamines only 10 (0.2) 5(0.1) 0.19
Use of catecholamines or glucocorticoids without 6 (0.1) 4 (0.1) 0.52
hospitalization
Hospitalization without airway compromise 3(0.1) 1(<0.1) 0.31
Airway compromise 0 0 —

* Shown are results of the analyses of prespecified safety events at any time after randomization. The numbers of pa-
tients who permanently discontinued a study drug were as follows: for hypotension, 36 (0.9%) in the LCZ696 group
and 29 (0.7%) in the enalapril group (P=0.38); for renal impairment, 29 (0.7%) and 59 (1.4%), respectively (P=0.002);
and for hyperkalemia, 11 (0.3%) and 15 (0.4%), respectively (P=0.56).

1 Angioedema was adjudicated in a blinded fashion by an expert committee.

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



Screening Criteria, Run-in Periods, and Randomization.

10,513 Patients entered enalapril run-in phase
(median duration, 15 days; IQR, 14-21)

1102 Discontinued study
. . 591 (5.6%) Had adverse event
66 (0.6%) Had abnormal laboratory
or other test result

[ ] 0/ oo N
patients,10.4% | B

had administrative problem, or

withdrawals R

87 (0.8%) Had other reasons

9419 Entered LCZ696 run-in phase
(median duration, 29 days; IQR, 26-35)

977 Discontinued study

547 (5.89%) Had adverse event

. 58 (0.6%) Had abnormal laboratory
977/ 9419 patients I
b 100 (1.196) Withdrew consent

146 (1.6%) Had protocol deviation,

10.4% withdrawals

47 (0.5%) Died

79 (0.8%) Had other reasons

J

8442 Underwent randomization

43 Were excluded
6 Did not undergo valid randomization

b e
37 Were from four sites prematurely
closed because of major GCP violations
d
4187 Were assigned to receive LCZ696 4212 Were assigned to receive enalapril
4176 Had known final vital status 4203 Had known final vital status
11 Had unknown final vital status 9 Had unknown final vital status

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



Initiating sacubitril/valsartan (LCZ696) in heart failure: results
of TITRATION, a double-blind, randomized comparison of two
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Senni et al. Eur J Heart Fail 2016; 18: 1193-1202
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Initiating sacubitril/valsartan (LCZ696) in heart failure: results of TITRATION, a double-blind, randomized
comparison of two uptitration regimens

Randomization 1:1

Open-label
run-in period

Screening)

LA RN E RN

&

Conservative initiation & uptitration: over 6 weeks

)

SEWAVE] e e g
100 mg BID Condensed initiation & uptitration: over 3 weeks

Stratified based on the : Sac/Val
level of ACEI/ARB % 200 mg BID
< > 5 5 5 >
5 days 2 weeks 3 weeks 3 weeks 3 weeks
V1 V2 V3 V4 V5 Vé V7/EOS

European Journal of Heart Failure
Volume 18, Issue 9, pages 1193-1202, 12 MAY 2016 DOI: 10.1002/ejhf.548
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.548/full#ejhf548-fig-0001
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Initiating sacubitril/valsartan (LCZ696) in heart failure: results of TITRATION, a double-blind, randomized
comparison of two uptitration regimens

681 patients screened at 107 centers in 10 countries

}

5402 entered run-in

| 422 run-in failure due to:
i »| « AEs: 30
* Protocol deviation: 7
498 randomized * Other reasons: §
(administrative problem,
l or were lost to follow-up)
Condensed regimen: 247 l Conservative regimen: 251
1 1
v ¥ v v L 4 v
Non-AE, non-death Treatment success: Treatment failure: Treatment failure: Treatment success: Non-AE, non-death
related dic: 17 51 37 199 related dfc: 15
| T
v * * lL
. A 4 - P |
5;3}232:,; ° Received open-label Deaths: 3 AE d/c without open- dﬁgggn: 6
« Withdrew treatment: 74 label: 11 « Withdrew
consent; 3 | consent: 4
+ Administrative ¥ ¥ . Adr;linistr_a‘t'hre
. i;':;};?;:,: [ Completed open-label: 51 ] [ D/c open-label: 23 ] 4 gfysi?;i}s
decision: 2 | | decision: 3
\ J * * ‘ + Lost to follow-up: 1

y Mot on target dose (incl. <2 . « Protocol deviation: 2
On target dose: 19"] [ L ] AE Dic; 20 rotocol aeviation:
[ weeks on 200mg bid)- 32 + Administrative problem: 1

European Journal of Heart Failure
Volume 18, Issue 9, pages 1193-1202, 12 MAY 2016 DOI: 10.1002/ejhf.548
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.548/full#ejhf548-fig-0002
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Efficacy of sacubitril/valsartan vs. enalapril at
lower than target doses in heart failure with
reduced ejection fraction: the PARADIGM-HF
trial

Orly Vardeny', Brian Claggett?, Milton Packer?, Michael R. Zile?, Jean Rouleau?®,
Karl Swedberg?, John R. Teerlink’, Akshay S. Desai?, Martin Lefkowitz®, Victor Shié,
John ).V. McMurray?, Scott D. Solomon2#, for the Prospective Comparison of ARNI
with ACEI to Determine Impact on Global Mortality and Morbidity in Heart
Failure (PARADIGM-HF) Investigators
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Efficacy of sacubitril/valsartan vs. enalapril at
lower than target doses in heart failure with
reduced ejection fraction: the PARADIGM-HF
trial

Orly Vardeny', Brian Claggett?, Milton Packer3, Michael R. Zile?, Jean Rouleau?®,
Karl Swedberg?, John R. Teerlink’, Akshay S. Desai?, Martin Lefkowitz®, Victor Shié,
John ).V. McMurray?, Scott D. Solomon?*, for the Prospective Comparison of ARNI
with ACEI to Determine Impact on Global Mortality and Morbidity in Heart
Failure (PARADIGM-HF) Investigators

Cardiovascular Death or Heart Failure Hospitalization by Dose Reduction Status

Events Prior to Dose Reduction Events after Dose Reduction
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i i ]
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i
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0.00
i
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Years from Randomization Years from Dose Reduction
Number at risk Number at risk
Enalapril 4210 2868 1451 514 Enalapril 1452 795 325 89
Sacubitrilalsartan 4186 2891 1514 511 SacubitrilValsartan 1496 B854 383 88

SacubitrilValsartan SacubitrilValsartan

Enalapril Enalapril



Efficacy of sacubitril/valsartan vs. enalapril at lower
than target doses in heart failure with reduced ejection
fraction: the PARADIGM-HF trial

Favors Sacubitril/Valsartan Favors Enalapril

100% of Target Dose
L
HR 0.79, 95% C1 0.71-0.88

50% to <100% of Target Dose
&
HR 0.79, 95% CI 0.67-0.92

< 50% of Target Dose
®

HR 0.79, 95% CI 0.58-1.07

Overall

HR 0.80, 95% CI 0.73-0.87

I I I |

.6 4 .8 9 1 1.1 1.2
Hazard Ratio

Vardeny et al. European Journal of Heart Failure 10 JUN 2016 DOI: 10.1002/ejhf.580
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Neprilysin, cardiovascular, and Alzheimer’s

diseases: the therapeutic split?

Nicolas Vodovar!, Claire Paquetm,Alexandre Mebazaa
Jacques Hugon' 24, and Alain Cohen-Solal!47*

1,3,4

, Jean-Marie Launay">®,

Heart
Chronic heart failure _ '
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The effect of LCZ696 (sacubitril/valsartan) on
amyloid-p concentrations in cerebrospinal
fluid in healthy subiects

Thomas H. Langenickel', Chiaki Tsubouchi', Surya Ayalasomayajula®, Parasar Pal®, Marie-Anne Valentin®,
Markus Hinder', Stanford Jhee®, Hakop Gevorkyan® and Iris Rajman'
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Kicking the tyres of a heart failure trial:
physician response to the approval of
sacubitril/valsartan in the USA

Milton Packer*

Baylor Heart and Vascular Institute, Baylor University Medical Center, Dallas, TX, USA

Received 29 April 2016; revised 9 May 20 16; accepted 15 June 2016, online publish-ahead-of-print 10 August 2016

Table 3 Adverse event reports related to memory impairment and dementia in the PARADIGM-HF and OVERTURE

trials

Trial (average duration of follow-up) Treatment arm Memory impairment Dementia
PARADIGM-HF (median 27 months) ACE inhibitor (n=4212) 5 10
Inhibition of both angiotensin and neprilysin (n=4187) 5 &
OVERTURE (mean 14.5 months) ACE inhibitor (n= 2884) 13 &
Inhibition of both angiotensin and neprilysin (n= 2886) 5 1
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JAMA Cardiology | Original Investigation

Cost-effectiveness Analysis of Sacubitril/Valsartan
vs Enalapril in Patients With Heart Failure

and Reduced Ejection Fraction

Thomas A. Gaziano, MD, M5c; Grege C. Fonarow, MD; Brian Claggett, PhD; Wing W. Chan, M5;
Celine Deschaseaux-Voinet, MPH; Stuart ). Turmar, MPH; Jean L. Rouleau, MD; Michael R. Zile, MD;
Johin 1. V. McMurray, MD; Scott 0. Solomon, MD



Cost-effectiveness Analysis of
Sacubitril/Valsartan vs Enalapril in HFeEF

Input Value (Range) Source
Health
Probability, median (IQR), mo
Hospitalization
Other causes 0.0487 (0.040-0.058) Trial®*
Heart fallure 0.0216 (0.018-0.026) Trial
All-cause mortality 0.0081 (0.0072-0.0091) Trial
Sacubitril/valsartan vs enalapril, HR (95% CI)
Mortality 0.84 (0.76-0.93) Trial
Hospitalizatlon
Heart fallure 0.79 (0.71-0.89) Trial
Other causes 0.92 (0.85-0.99) Trial
Costs, median (range), §
Hospitalizatlon
Heart fallure 18158 (12 148-26595) Medicare fee schedule/
private payers®-1?
Other causes 10467 (7200-12 300) AHRQ, ! Pfunter!?
Annual treatment
Enalapril 96 (48-1080) Red Book®*
Sacubitril/valsartan 4500 (3375-5675) Red Book™*

Gaziano et al.

JAMA Cardiol 2016; 1:666-672



JAMA Cardiology | Original Investigation

Cost-effectiveness Analysis of Sacubitril/Valsartan
vs Enalapril in Patients With Heart Failure
and Reduced Ejection Fraction

Thomas A. Gaziano, MO, M5c; Grege C. Fonarow, MD; Brian Claggett, PhD; Wing W. Chan, M5;
Celine Deschaseaux-Vioinet, MPH; Stuart J. Turner, MPH; Jean L. Rouleau, MD; Michael R. Zile, MD;
Johin J. ¥, McMurray, MD; Scott [ Solomon, MD

The ICER of $45 017 per QALY is not only below standard-
accepted levels for evaluations of new therapies and interven-
tions, its value also compares well with other accepted car-
diovascular therapies when they were first adopted or
approved. For example, the ICER for pravastatin before it be-
came generic was $54 000 to $1.4 million per QALY gained,**
with similar results for other statins.?>-2% In addition, ICERs for
implantable cardioverter defibrillators with and without car-
diac resynchronization therapy range from $35 000 to
$108 000 per QALY,*"?# whereas the ICERs for percutaneous
coronary interventions are approximately $36 000 per QALY
and the ICER for left ventricular assist devices range from
$120 000 to more than $300 000 per QALY gained.*”
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Cost-Effectiveness of Sacubitril-Valsartan
Combination Therapy Compared With
Enalapril for the Treatment of Heart
Failure With Reduced Ejection Fraction

Jordan B. King, PuarmD,” Rashmee U. Shah, MD, MS,” Adam P. Bress, PuarmD, MS,* Richard E. Nelson, PuD,"
Brandon K. Bellows, PrarmD, MS**

FIGURE 2 ICER (Cost per QALY Gained) by Duration of Time in Model
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Changes in the incremental cost-effectiveness ratio (ICER) over the first 20 years after initiation of either sacubitril-valsartan or enalapril. The
earliest measured ICER is at 3 years, which is the duration of follow-up observed in PARADIGM-HF. ICER = incremental cost-effectiveness ratio;
QALY = gquality-adjusted life-year.




ON MY MIND

Heart Failure’s Dark Secret
Does Anyone Really Care About Optimal Medical Therapy?

based management teams devoted only to achieving optimal medical therapy are
scarce. The financial demands on heart failure specialists are enormous. A viable
business plan can no longer be based on the misguided hope that payers will reimburse
generously for prescriptions of digitalis and diuretics; in contrast, cardiac procedures
generate meaningful revenues. A growing advocacy now encourages the use of ven-

Today, most heart failure physicians focus on devices and transplantation; hospital  \gjiton Packer, MD

Circulation. 2016;134:629-631. DOI: 10.1161/CIRCULATIONAHA.116.024498



Optimal medical therapy for HF

HFpEF

Diuretics

Neurohormonal antagonists

New neurohormoanl antagonists (ARNI)

Management programs



Characteristics and components of management
programmes for patients with heart failure

Characteristics

Components (ll)

Should employ a multidisciplinary approach
(cardiologists, primary care physicians, nurses,
pharmacists, physiotherapists, dieticians, social
workers, surgeons, psychologists, etc.).

Follow-up after discharge (regular clinic and/or
home-based visits; possibly telephone support or
remote monitoring).

Should target high-risk symptomatic patients.

Should include competent and professionally
educated staff.*!’

Increased access to healthcare (through in-person
follow-up and by telephone contact; possibly
through remote monitoring).

Components (l)

Facilitated access to care during episodes of
decompensation.

Optimized medical and device management.

Adequate patient education, with special emphasis
on adherence and self-care.

Assessment of (and appropriate intervention in
response to) an unexplained change in weight,
nutritional status, functional status, quality of life,
or laboratory findings.

Patient involvement in symptom monitoring and
flexible diuretic use.

Access to advanced treatment options.

Provision of psychosocial support to patients and
family and/or caregivers.

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592




Recommendations for exercise, multidisciplinary
management and monitoring of patients with HF

Recommendations

It is recommended that regular
aerobic exercise is encouraged
in patients with HF to improve
functional capacity and symptoms.

It is recommended that regular
aerobic exercise is encouraged in
stable patients with HFrEF to reduce
the risk of HF hospitalization.

It is recommended that patients with
HF are enrolled in a multidisciplinary
care management programme to
reduce the risk of HF hospitalization
and mortality.

Class?

Level b

Recommendations

Class® | Level®

Referral to primary care for long-
term follow-up may be considered
for stable HF patients who are on
optimal therapy to monitor for
effectiveness of treatment, disease
progression and patient adherence.

Ilb :

Monitoring of pulmonary artery
pressures using a wireless
implantable haemodynamic
monitoring system (CardioMems)
may be considered in symptomatic
patients with HF with previous

HF hospitalization in order to
reduce the risk of recurrent HF
hospitalization.

b :

Multiparameter monitoring based

on ICD (IN-TIME approach) may be
considered in symptomatic patients
with HFrEF (LVEF <35%) in order to

improve clinical outcomes.

b :

Ponikowski et al. Eur J Heart Fail 20 MAY 2016 DOI: 10.1002/ejhf.592



Get With The Guidelines Program Participation, Process of
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Heart Failure

Paul A. Heidenreich, MDD, MS; Adrian F. Hermandez, MD. MHS; Clyde W. Yancy, MDD
Li Liang. PhI); Eric D. Peterson, MD, MPH; Gregg C. Fonarow, MD

Rackgrouad —Hos=piials enrofled in the American Heard fAssocisfion’s Gel With The CGuidelines Program For hear failurne
(GWT-HE) have improved their process of care. However, il is enclear if process of care snd oulcomes sre befier in
the GWT-HE hospilals comparsd with hospitals not enrolled.

Methods amd Bemits —'We compersd hospitels enrolled in GWTG-HF from 2006 to 2007 with other hospitels using dats on
d process of heer failurs care mesgores, 5 noncandiac process mesares, risk-adjusiesd 3ldey monality, snd 30day all-canse
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Process of care for Get With The Guidelines—Heart Failure
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Get With The Guidelines—Heart Failure (GWTG-
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Optimal medical therapy for HF

HFpEF No specific treatment
Treat comorbidieties

Diuretics Flexible doses
Careful patient’s follow-up
Neurohormonal Always give them, possibly at target
antagonists doses
Follow your patients
lvabradine Add to treatment if HR >70 bpm in sinus
rhythm
ARNI Alternative to ACEi/ARBs
Careful follow-up for tolerability and
titration
Disease management Useful, though often not evidence

programs based




Optimal medical therapy for HF

Problem «Solution»

HFpEF No specific treatment
Treat comorbidieties

Diuretics Flexible doses
Careful patient’s follow-up
Neurohormonal Always give them, possibly at target
antagonists doses
Follow your patients
lvabradine Add to treatment if HR >70 bpm in sinus
rhythm
ARNI Alternative to ACEi/ARBs
Careful follow-up for tolerability and
titration
Disease management Useful, though often not evidence
programs based

The real improvement Better patient’s follow-up!
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