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Acute decompesated HF (ADHF)

New onset HF symptoms and sign

Worsenig HF

30%-50% readmission rates a 1-6 monts, respectively
>30% a 1 year all-causemortality

Acute decompesated HF and post-acute myocardial infarction

Initial management of a patient with acute heart failure

Management of patients with acute heart failure based on clinical profile
during an early phase

Regarding oral evidence-based disease-modifying therapies in patients with
heart failure

European Heart Journal 2016

Effect of Beta-Blokers Withdrawal in Acute Decompensated Heart Failure

In hospital mortality

Prins KW JACC Heart Fail 2015

Short-term mortality

Combined Short-term mortality or Rehospitalization

Analysis excluding randomized trial (A) and including the randomized trial (B)

Prins KW JACC Heart Fail 2015

Heart Rate and Rhythm and the Benefit of Beta-Blockers in
Patients With Heart Failure
•

Achieving a lower heart rate is
associated with better
prognosis, but only for those
in sinus rhythm.

•

Regardless of pre-treatment
heart rate, beta-blockers
reduce mortality in patients
with HFrEF in sinus rhythm.

•

Betablockers had no effect on
mortality in patients with AF
(HR 0.96, 95% CI 0.81-1.12;
p=0.58) at any heart rate
(interaction p=0.48).

J Cleland et al, J Am Coll Cardiol. 2017 Jun 20;69(24):2885-2896

Initiation, Continuation, or Withdrawal of Angiotensin‐Converting Enzyme
Inhibitors/Angiotensin Receptor Blockers and Outcomes in Patients
Hospitalized With Heart Failure With Reduced Ejection Fraction
by Lauren G. Gilstrap, Gregg C. Fonarow, Akshay S. Desai, Li Liang, Roland
Matsouaka, Adam D. DeVore, Eric E. Smith, Paul Heidenreich, Adrian F. Hernandez,
Clyde W. Yancy, and Deepak L. Bhatt

J Am Heart Assoc
Volume 6(2):e004675
February 11, 2017

One‐year outcomes

Lauren G. Gilstrap et al. J Am Heart Assoc 2017;6:e004675

Treatment after stabilisation
1) In a person presenting with acute heart failure who is already taking beta-blockers, continue the
beta-blocker treatment unless they have a heart rate less than 50 beats per minute, second or third degree
atrioventricular block, or shock.
2) Start or restart beta-blocker treatment during hospital admission in people with acute heart failure due to
left ventricular systolic dysfunction, once their condition has been stabilised – for example, when intravenous
diuretics are no longer needed.
3) Ensure that the person's condition is stable for typically 48 hours after starting or restarting beta-blockers
and before discharging from hospital.
4) Offer an angiotensin-converting enzyme inhibitor (or angiotensin receptor blocker if there are intolerable
side effects) and an aldosterone antagonist during hospital admission to people with acute heart failure and
reduced left ventricular ejection fraction. If the angiotensin-converting enzyme inhibitor (or angiotensin
receptor blocker) is not tolerated an aldosterone antagonist should still be offered.
5) Closely monitor the person's renal function, electrolytes, heart rate, blood pressure and overall clinical
status during treatment with beta-blockers, aldosterone antagonists or angiotensin-converting enzyme
inhibitors.
NICE 2014

Maggioni AP, Orso F et al, European Journal of Heart Failure (2016)

Prior hospitalization for heart failure is associated with increased risk of CV death and HF hospitalization
independent of EF.

Bello NA Circ Heart Fail.2014 Jul;7(4):590-5

The 30‐day metric in acute heart failure revisited: data from IN‐HF Outcome, an Italian nationwide cardiology
registry

European Journal of Heart Failure
Volume 17, Issue 10, pages 1032-1041, 27 MAY 2015 DOI: 10.1002/ejhf.290
http://onlinelibrary.wiley.com/doi/10.1002/ejhf.290/full#ejhf290-fig-0003

ARNI in post Acute patients?

GWTG-HF Registry (Get With The Guidelines-Heart Failure)
Eligible patients:
admited for worsening HF or developed significant HF during a hospitalization
≥18 years
HFrEF (EF ≤40%)

FDA-excluded1
1FDA

PARADIGM-HF-excluded2

PARADIGM-HF-like3

labeling requiree HFrEF, potassium ≤5.2 mmol/L, no controindication or intollerance to ACE-I/ARB, SBP≥90 mmHg

3EF≤35%;

BNP ≥150 pg/ml or NT-proBNP ≥600/ml ( or, if hospitalized for HF withing 6 months, BNP ≥100 pg/ml or NTproBNP ≥400 pg/ml); on ACE-I/ARB and Beta-blocker at discarge; discarge SBP ≥100 mmHg; estimated GFR≥30 ml/min

Survival and HF hospitalization outcomes at 30 days and 1 year after discarge
Parikh S. Circulation 2017

Heart Failure
medication

FDA Excluded

PARADIGM-HFExcluded

PARADIGM-HF-Like

P-Value

ACE-I or ARB

931 (11)

7919(87)

11018 (100)

<0.001

ACE-I

744 (8)

68183 (68)

9067 (82)

<0.001

ARB

199 (2)

1815 (20)

2079 (19)

<0.001

Beta blocker

7285 (82)

7474 (82)

11018 (100)

<0.001

Aldosterone
antagonist

2170 (25)

2804 (31)

44492 (41)

<0.001

2802

2803

2986

<0.001

30 days

310 (11)

161 (6)

112 (4)

<0.001

1y

1396 (51)

1000 (36)

860 (29)

<0.001

30 days

417 (15)

257 (9)

263 (9)

<0.001

1y

1163 (42)

958 (35)

964 (33)

<0.001

Renin-angiotensin
inhibition

Outcomes, Medicare
subgroup
Mortality, n(%)

Heart failure
hospitalization, n (%)

Parikh S. Circulation 2017

Discharge from an acute HF hospitalization represents an important opportunity
to reevaluate medication

Switching from ACEI/ARB or starting sacubitril/valsartan de novo?

Comparing LCZ696 with enalapril according to baseline risk
using the MAGGIC and EMPHASIS-HF risk scores: an analysis
of mortality and morbidity in PARADIGM-HF.

although most subjects reported NYHA class II
symptoms, sacubitril/valsartan had similar benefit
regardless of risk stratification.

J Am Coll Cardiol. 2015 Nov 10;66(19):2059-2071

HF Hospitalization in Paradigm HF
HR 0.79
(95% CI: 0.71–0.89)
p<0.001

Proportion of patients (%)

Enalapril (N=4,212)

15.6%

16
14

Sacubitril/valsartan (N=4,187)

12.8%
p<0.001

12

9.9%

10

8.8%

29% fewer HFrEF patients were hospitalized more
than once for HF with sacubitril/valsartan than
with enalapril (n=170 and n=240, respectively;
p=0.001)

8
6

p<0.001

3.4%

4

2.6%

2
0

p<0.001

0.8%
n=537 n=658

Total number of
patients
hospitalized for
heart failure once
and multiple times

CI, confidence interval; HF, heart failure; HFrEF, heart failure with reduced
ejection fraction; HR, hazard ratio

n=367 n=418

1

n=110 n=143

n=33

1.3%
n=53

p<0.001

0.6%
n=27

1.0%
n=44

2
3
≥4
Number of admissions for heart failure

Packer et al. Circulation 2015;131:54–61

Effect of sacubitril/valsartan treatment on readmission rates after investigator reported
HF hospitalization

HF Hospitalization (19,7%)
Enalapril (54,8%)

LCZ696 (45,2%)
LCZ696 (16,1%)

Enalapril (18,4%)

Multiple hospitalization (2383 pts)

Desai et al., J Am Coll Cardiol. 2016;68(3):241-8

Effect of sacubitril/valsartan treatment on readmission rates after
investigator reported HF hospitalization
35
30,5
Sacubitril/valsartan

27,8

60-day
readmission

Enalapril

25
21

20

20,3
17,8

15

13,4
9,7

10

HF readmission
LCZ696: 180/1055
Enalapril: 259/1275

0.68 (0.50-0.92)

All-cause readmission
LCZ696:294/1059
Enalapril: 391/1283

0.77 (0.60-0.99)

HF readmission
LCZ696: 104/1074
Enalapril: 175/1302

0.62 (0.45-0.87)

All-cause readmission
LCZ696:192/1076
Enalapril: 275/1307

0.74 (0.56-0.97)

17,1

30-day
readmission

% of readmissions after investigator reported HF
hospitalization

30

5
0,2

0
30-day all-cause
readmission

30-day HF
readmission

60-day all-cause
readmission

60-day HF
readmission

0,4

Favors Sacubitril/valsartan

0,6

0,8

1
Odds Ratio
(95% CI)

1,2

1,4

1,6

1,8

Favors enalapril

Desai et al., J Am Coll Cardiol. 2016;68(3):241-8

Future Perspective

In –hospital iniziation

Early iniziation in the disease course of HFeEF
Post-acute myocardial infarction patiens

TITRATION study: design
 Target patient population:
• inpatients* or outpatients with CHF (NYHA Class II–IV; LVEF ≤35%)
• both naïve to or on any dose of ACEI/ARBs‡
• stratified 1:1 based on level of RAS inhibition
Randomization 1:1
Open-label
run-in period

Screening

LCZ696
50 mg b.i.d.

LCZ696
200 mg b.i.d.
LCZ696
100 mg b.i.d.

LCZ696
50 mg b.i.d.

Conservative up-titration: over 6 weeks

LCZ696
100 mg b.i.d.

Condensed up-titration: over 3 weeks
LCZ696
200 mg b.i.d.

5 days

2 weeks

3 weeks

3 weeks
Primary endpoint: safety profile and tolerability

*Patients enrolled as hospital in-patients will be limited to 1/3 of the total randomized study sample;
‡Outpatients on a stable ACEI/ARB dosage or not exposed to ACEIs/ARBs for at least 2 weeks prior to screening.

30

ACEI=angiotensin-converting enzyme inhibitor; ARB=angiotensin receptor blocker; b.i.d.=twice daily;
HF=heart failure; LVEF=left ventricular ejection fraction; NYHA=New York Heart Association;
RAS=renin-angiotensin system

1. Senni et al. Abstract accepted for presentation at ESC Heart Failure 2015 +
poster P1795a; 2. Novartis Data on File:
TITRATION study B2228

3 weeks

TITRATION study: key inclusion and exclusion criteria
Key inclusion criteria:
 Inpatients or outpatients
 ≥18 years

 Chronic HF (NYHA class IIIV)
 LVEF ≤35% at screening*
 Outpatients must either be on a stable dosage of
an ACEI/ARB or not exposed to ACEIs/ARBs for at
least 2 weeks prior to screening

32

Key exclusion criteria:
 History of hypersensitivity/allergy or
contraindications to any of the study drugs or
drugs of similar chemical classes
 Previous history of intolerance to
recommended doses of ACEIs and ARBs
 Known history of angioedema
 Requirement for treatment with both an ACEI
and ARB

PIONEER-HF

ComParIson Of sacubitril/valsartaN versus Enalapril on
Effect on NT-pRo-BNP in patients stabilized from an
acute Heart Failure episode

PIONEER-HF: Study design
Open-label
treatment period

Double-blind, double-dummy
treatment period

Randomization
n=736 (target)

(following 36-hour washout)

8 weeks
Sac/val 50 or
100 mg b.i.d.‡§¶#

Sac/val 100
or 200 mg b.i.d.§**‡‡

Sac/val 200 mg b.i.d.**‡‡

Enalapril
2.5 or 5 mg b.i.d.#

Enalapril
5 or 10 mg b.i.d.‡‡

Enalapril 5 or 10 mg b.i.d.‡‡

4 weeks
Sac/val

Sac/val 100 or

100 mg b.i.d.§

200 mg b.i.d.§**§§

Sac/val

Sac/val 100 or

100 mg b.i.d.§

200 mg b.i.d.§**§§

Screening period
Stabilized* hospitalized
HFrEF patients

Standard HF therapy continued throughout the study (excluding ACEI/ARB)
24 hours to 10 days
after hospital
presentation for
ADHF

Day 0
(in-hospital)

Week 1
(post-discharge)

ACEI=angiotensin-converting enzyme inhibitor; ADHF=acute decompensated heart failure;
ARB=angiotensin receptor blocker; b.i.d.=twice daily; HFrEF=heart failure with reduced ejection
fraction; i.v.=intravenous; NT-proBNP=N-terminal pro-B-type natriuretic peptide;
Sac/val=sacubitril/valsartan; SBP=systolic blood presurre

Week 4

Week 8

Week 10

Week 12

Poster presented at clinical trial row in
HFSA 2016 (September), Orlando, FL;
Clinicaltrials.gov/NCT02554890

PIONEER-HF: Study objectives

Primary objective:
• To assess the effect of in-hospital initiation of sacubitril/valsartan versus enalapril on the time-averaged
proportional change in NT-proBNP levels from baseline to Weeks 4 and 8 in patients with HFrEF (LVEF
≤40%) who became stable following hospitalization for ADHF

Secondary objectives:
• To examine the effect of sacubitril/valsartan compared with enalapril on changes in:
the incidence of symptomatic hypotension during 8 weeks of treatment
the incidence of hyperkalemia (potassium level >5.5 mEq/L) during 8 weeks of treatment
the incidence of angioedema during 8 weeks of treatment
biomarker levels: hs-troponin and urinary cGMP at 4 and 8 weeks of treatment; and BNP:NTproBNP ratio

ADHF=acute decompensated heart failure; BNP=B-type natriuretic peptide;
cGMP=cyclic guanosine monophosphate; HFrEF=heart failure with reduced ejection
fraction; hs=high sensitivity; LVEF=left ventricular ejection fraction; NT-proBNP=Nterminal pro-BNP

Poster presented at clinical trial row in HFSA 2016
(September), Orlando, FL; Clinicaltrials.gov/NCT02554890.
Accessed Sep 2016;

PIONEER-HF: Patient eligibility criteria
 Key inclusion criteria
•
•

•
•

 Key exclusion criteria

Currently hospitalized for ADHF
Meet the definition of stable status:

•

Currently taking sacubitril/valsartan or any use within the past
30 days

SBP ≥100 mmHg for the preceding 6 h prior to
randomization; no symptomatic hypotension
No intensification in i.v. diuretic dose within last
6 hours prior to randomization
No i.v. inotropic drugs for 24 hours prior to
randomization
No i.v. vasodilators including nitrates within last 6
hours prior to randomization
LVEF ≤40% within the past 6 months (including current
hospitalization)
Elevated NT-proBNP ≥1600 pg/mL OR BNP ≥400
pg/mL during current hospitalization

•

Enrollment in any other clinical trial involving an
investigational agent or device

•

History of hypersensitivity, known or suspected
contraindications, or intolerance to any of the study drugs

•

History of angioedema related to previous ACEI or ARB
therapy

•

Treatment required with both ACEI and ARB

•

eGFR <30 mL/min/1.73 m2 and serum potassium >5.2 mEq/L
at screening

•

ACS, stroke, transient ischemic attack; cardiac, carotid or other
major CV surgery; PCI or carotid angioplasty, within past 1
month

•

Dyspnea due to non-cardiac, non-HF causes
Poster presented at clinical trial row in HFSA 2016 (September),
Orlando, FL; Clinicaltrials.gov/NCT02554890.

TRANSITION

Two
modalities
of
tReatment
initiation
with
sacubitril/valsartan in heArt failure patieNtS with reduced
ejectIon-fracTion
hospItalized
for
an
acute
decOmpensation eveNt (ADHF)

TRANSITION: Study design

ACEI + OMT

ARB + OMT
OMT but
ACEI/ARB
naïve pts

Randomization to Pre or Post-discharge

3 strata

36 h ACEI
washout

Any OMT
as per the
treating
physician

Sacubitril/valsartan 50 mg b.i.d.  100 mg b.i.d.  200 mg b.i.d.
or
Sacubitril/valsartan 100 mg b.i.d.  200 mg b.i.d.

OMT continued throughout the study (excluding ACEI/ARB)

Post-discharge initiation*
36 h ACEI
washout

Sac/val 50 mg  100 mg b.i.d.  200 mg b.i.d.
or
Sacubitril/valsartan 100 mg b.i.d.  200 mg b.i.d.

Any OMT as per the treating
physician
Patient stabilized
1–3 days
screening period

Follow-up
open-label
sac/val

Hospital admission
for ADHF

Follow-up
open-label
sac/val

Pre-discharge initiation*

n= 1,000 (target)

OMT continued throughout the study (excluding ACEI/ARB)

Discharge
Max. 2 weeks
Open-label treatment period
10 weeks from randomization

16 weeks followup

N.B. Downtitration or temporary discontinuation of sacubitril/valsartan is permitted in all groups at any time
ACEI=angiotensin converting enzyme inhibitor; ADHF=acute decompensated
heart failure; ARB=angiotensin receptor blocker; b.i.d.=twice daily; h=hour;
OMT=optimal medical treatment for HF; Sac/val=sacubitril/valsartan

* Dosage initiation and titration as per label and at investigator discretion

Pascual-Figal et al. Poster P1702 presented at ESC Heart Failure 2017,
Paris; Clinicaltrials.gov: NCT02661217, accessed Sep 2016;

TRANSITION: Study objectives
 Primary objective:
• To evaluate the proportion of patients in the pre- and post-discharge treatment initiation groups
who achieved the target dose of sacubitril/valsartan 200 mg b.i.d. at the end of the Week 10
post randomization, regardless of previous temporary dose interruption or down-titration

 Secondary objectives:
• To assess the proportion of patients who, regardless of previous dose interruption or downtitration during the treatment period, achieved and maintained
either the dose of 100 mg and/or 200 mg sacubitril/valsartan b.i.d for ≥2 weeks
any dose of sacubitril/valsartan for ≥2 weeks

• To assess the proportion of patients who permanently discontinued from the study drug, due to
AEs, during the 10-week treatment period

Pascual-Figal et al. Poster P1702 presented at ESC Heart Failure 2017,
Paris; Clinicaltrials.gov: NCT02661217

TRANSITION: Patient eligibility criteria
 Key inclusion criteria
•
•
•
•
•

•

 Key exclusion criteria

ADHF, de novo (first presentation) or acute
deterioration of chronic HFrEF
Hospitalized due to an ADHF episode as the
primary diagnosis
HFrEF NYHA class II-IV, LVEF ≤40%
Did not receive any i.v. vasodilators (except
nitrates) and/or inotropic therapy from
ADHF presentation to randomization
Stabilized (while in the hospital) for ≥24 h,
defined as:

•

History of hypersensitivity to the sacubitril,
valsartan, or any ARBs, neprilysin inhibitors
or to any of the sacubitril/valsartan
excipients

•

Symptomatic hypotension and/or a SBP
<110 mmHg or SBP >180 mmHg prior to
randomization

•

End stage renal disease at screening; or
eGFR <30 mL/min/1.73 m2 at randomization

no need for i.v. diuretics in the past 24 h
prior to signing ICF
SBP ≥110 mm Hg for ≥6 h prior to
randomization

•

Serum potassium >5.4 mmol/L at
randomization

•

History of angioedema

•

Severe hepatic impairment, biliary cirrhosis
and cholestasis

Meeting one of the following criteria:
On any dose of ACEI or ARB at screening
ACEI/ARB naïve patients and not on
ACEI/ARB for ≥4 weeks before screening

Pascual-Figal et al. Poster P1702 presented at ESC Heart Failure
2017, Paris; Clinicaltrials.gov: NCT02661217

PARADISE-MI

Prospective of ARNI versus ACEI trial to DetermIne
Superiority in reducing heart failure Events after
Myocardial Infarction

PARADISE-MI: Study design

Randomization
n=4,650 (target)

Double-blind treatment period

Sacubitril/valsartan titrated to the target 200 mg b.i.d.*‡
Screening
Ramipril titrated to the target 5 mg b.i.d.‡
In addition to the standard therapy

–12 hours to –7 days
from acute MI

Follow-up (event-driven trial)

* Blinded treatment with two doses of valsartan 40 or 80 mg b.i.d. required before starting the study medication for patients who are randomized
to sacubitril/valartan and previously treated with ACEI
‡ Three dose levels of the study medication will be available for stepwise uptitration.
Dose adjustment permitted

ACEI=angiotensin converting enzyme inhibitor; b.i.d=twice daily; MI=myocardial
infarction

Clinicaltrials.gov: NCT02924727,
accessed Oct 2016

PARADISE-MI: Study objectives
 Primary objective:
• To demonstrate that sacubitril/valsartan is superior to ramipril in delaying the time to first occurrence of
the composite endpoint of CV death, HF hospitalization or outpatient HF*

 Secondary objectives:
• To compare sacubitril/valsartan with ramipril on:
delay in time to the first occurrence of CV death or HF hospitalization
delay in time to new onset of symptomatic HF (time to the first occurrence of HF hospitalization or outpatient HF*)
delay in time to the first occurrence of CV death, non-fatal spontaneous MI, or non-fatal stroke; reduction in the
rates of the composite endpoint of CV death and total (first and recurrent) hospitalizations due to HF, non-fatal
spontaneous MI, or non-fatal stroke
delay in time to all-cause mortality
safety and tolerability

* defined as an adjudicated event of clinical development of symptomatic HF (either urgent/unscheduled or non-urgent) in the outpatient
setting with symptoms and signs requiring initiation/intensification of intravenous or qualifying oral HF treatment
CV=cardiovascular; HF=heart failure; MI=myocardial infarction

Clinicaltrials.gov: NCT02924727, accessed Oct
2016 Novartis data on file

PARADISE-MI: Patient eligibility criteria


Key inclusion criteria
•

•

•

Diagnosis of spontaneous acute MI (STEMI
or NSTEMI) between 12 h to 7 days prior to
randomization with LVEF ≤40% and/or
pulmonary congestion
At least one predefined risk factors:
Age ≥70 years
eGFR <60 mL/min/1.73 m2
Type I or II diabetes mellitus
Documented history of prior MI
Atrial fibrillation associated with index
MI
LVEF <30% associated with index MI
Worst Killip class III or IV associated
with index MI requiring intravenous
treatment
STEMI without reperfusion therapy
within the first 24 h after presentation
Hemodynamically stable

CABG=coronary artery bypass grafting; eGFR= estimated glomerular filtration rate; h=hours; HF=heart failure; LVEF=left
ventricular ejection fraction; MI=myocardial infarction; NSTEMI=non STEMI; NT-proBNP= N-terminal pro B-type natriuretic
peptide; SBP=systolic blood pressure; STEMI= ST segment elevation MI

 Key exclusion criteria
•

History of chronic HF (prior to randomization) or
angioedema

•

Cardiogenic shock within 24 h prior to
randomization

•

Persistent clinical HF at randomization

•

CABG performed or planned for index MI

•

Clinically significant right ventricular MI as index
MI

•

Symptomatic hypotension at screening or
randomization

•

Open-heart surgery, stroke, or transient ischemic
attack within 1 month prior to randomization

•

Planned cardiac surgery within 3 months after
randomization

•

Serum potassium level >5.2 mmol /L or eGFR <30
mL/min/1.73 m2 at screening
Clinicaltrials.gov: NCT02924727,

