
Learn about ENTRESTO® 
(sacubitril/valsartan) clinical trials
ENTRESTO is a first-in-class ARNi indicated in adult patients for the treatment of 
symptomatic chronic heart failure with reduced ejection fraction (HFrEF)1

*	CaReMe UK HF algorithm recommends treatment with ACEi or ARB or sacubitril/valsartan + BB and an MRA as first-line treatment for chronic HFrEF patients.2

† ARNi may be used first line as part of cornerstone HFrEF therapy with a BB, MRA and SGLT2i in the 2021 ESC Guidelines for the treatment of chronic HFrEF patients.3

‡ �The 2022 AHA/ACC/HFSA Update recommends ARNi as a replacement for ACEi/ARB as a first-line treatment for all appropriate HFrEF patients.4

The recommended starting dose of ENTRESTO is one tablet of 49 mg/51 mg twice daily, except in the situations described below. The dose should be 
doubled at 2-4 weeks to the target dose of one tablet of 97 mg/103 mg twice daily, as tolerated by the patient.1 Please refer to the ENTRESTO SmPC 
for further guidance.

This promotional material has been developed and funded by Novartis Pharmaceuticals UK Ltd.
Intended for UK healthcare professionals only.
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recommends ENTRESTO use  
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Adverse Event Reporting: 
Adverse events should be reported. Reporting forms and information can be found at www.mhra.gov.uk/yellowcard. Adverse 

events should also be reported to Novartis online through the pharmacovigilance intake (PVI) tool at www.novartis.com/
report or alternatively email medinfo.uk@novartis.com or call 01276 698370.
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click the

QR code for 
prescribing 
information

https://www.pro.novartis.com/uk-en/sites/pro_novartis_com_uk/files/2025-01/entresto-pi.pdf


ENTRESTO demonstrated superior efficacy to ACEi (enalapril) 
in symptomatic chronic HFrEF patients*5

Adapted from McMurray et al. 2014.5

PARADIGM-HF was a multinational, randomised, double-blind trial comparing ENTRESTO to enalapril in 8,442 
symptomatic (NYHA Class II–IV) chronic HFrEF patients (LVEF ≤40%, amended later to ≤35%).5

*	For the primary endpoint, composite of CV death or first HF hospitalisation, ENTRESTO was superior to enalapril (P<0.0001). The median follow-up duration was 27 months.5

†	All patients were on an ACEi or ARB prior to the run-in period.5

‡	The key inclusion criteria and patient characteristics presented here are not exhaustive; to see these in full, please refer to McMurray JJV et al. N Engl J Med 2014;371:993-1004.5

§ Equivalent to enalapril 10 mg/day for at least 4 weeks prior to screening.5

Prescribing information and adverse event reporting information can be found at the front of this material. 

Primary endpoint5

The primary outcome was a composite 
of CV death or first hospitalisation for HF, 
but the trial was designed to detect 
a difference in the rates of death from 
CV causes

ENTRESTO should not be co-administered with an ACEi or an ARB. Due to the potential risk of angioedema when used 
concomitantly with an ACEi, it must not be started for at least 36 hours after discontinuing ACEi therapy.1

Key inclusion criteria‡5

Patients (over 18 years) must have 
NYHA Class II, III or IV symptoms, and an 
ejection fraction of 40% or less (which 
was changed to 35% or less by an 
amendment to the protocol). All patients 
were required to be treated with a stable 
dose of ACEi/ARB before enrolment.§ 
Patients were also required to have a 
plasma BNP level of ≥150 pg/mL (or an 
NT-proBNP level of ≥600 pg/mL)

Patient characteristics‡5

PARADIGM-HF included patients with 
NYHA Class II–IV (>95%), and an 
average LVEF of 29%. At baseline, the 
average age of patients was 64 years, 
mean SBP was 121 mmHg and 93%  
of patients were taking BBs and  
55.6% MRAs

DOUBLE-BLIND, RUN-IN PERIOD
(duration was event driven; median follow-up was 27 months) 

SINGLE-BLIND, RUN-IN PERIOD†

(6 to 8 weeks) 

ENTRESTO
97/103 mg  (200 mg) BID
N=4,187

Enalapril
10 mg BID
N=4,212

ENTRESTO
49/51 mg 
(100 mg)
BID

Enalapril
10 mg
BID

ENTRESTO
97/103 mg 
(200 mg)
BID

MEDIAN EXPOSURE
15 DAYS

(N=10,513)

MEDIAN EXPOSURE
29 DAYS

(N=9,419)

(1:1 RANDOMISATION)

Study design:

PARADIGM-HF



*	�A post hoc analysis of PARADIGM-HF estimated the long-term treatment effects of ENTRESTO vs enalapril by deriving actuarial estimates of age-specific event 
rates and expected survival times, using data regarding the age at randomisation and the age at the time of an outcome event. Survival analysis was modelled 
using the patients’ age as the time scale (rather than the time since randomisation) to estimate the projected effect of ENTRESTO vs enalapril over the duration of 
patients’ lifetimes. The effect of treatment on the average duration of event-free survival was estimated by comparing the area under the survival curves.6

Prescribing information and adverse event reporting information can be found at the front of this material. 

Composite primary endpoint events: 
914 (21.8%) vs 1,117 (26.5%); HR=0.80, 95% CI: 0.73–0.87; P<0.0011,5

Co-primary endpoint events: 
558 (13.3%) vs 693 (16.5%); HR=0.80, 95% CI: 0.71–0.89; P<0.0011,5

Co-primary endpoint events:
537 (12.8%) vs 658 (15.6%); HR=0.79, 95% CI: 0.71–0.89; P<0.0011,5
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•	 55-year-old patients: 11.6 additional years with enalapril vs 12.9 years with ENTRESTO (mean benefit: 1.4 
years; 95% CI: -0.1 to 2.8)

•	 65-year-old patients: 10.0 additional years with enalapril vs of 11.4 years with ENTRESTO (mean long-term 
benefit of 1.3 years; 95% CI: 0.3 to 2.4)

PARADIGM-HF was stopped early due to a clear benefit with ENTRESTO over ACEi (enalapril)5

In a post hoc analysis of PARADIGM-HF, the following projected life expectancies were estimated:*6

Efficacy:

PARADIGM-HF



Most commonly reported AEs with ENTRESTO were hypotension (17.6%), hyperkalaemia 
(11.6%) and renal impairment (10.1%)1,5

Adapted from McMurray et al. 2014.5

Safety profile:

Prescribing information and adverse event reporting information can be found at the front of this material. 

Event
ENTRESTO
(N=4,187)

Enalapril
(N=4,212)

P value

No. (%)

Hypotension

    Symptomatic 588 (14.0) 388 (9.2) <0.001

    Symptomatic with systolic blood pressure <90 mm Hg 112 (2.7) 59 (1.4) <0.001

Elevated serum creatinine

    ≥2.5 mg/dL 139 (3.3) 188 (4.5) 0.007

    ≥3.0 mg/dL 63 (1.5) 83 (2.0) 0.10 (NS)

Elevated serum potassium

    >5.5 mmol/L 674 (16.1) 727 (17.3) 0.15 (NS)

    >6.0 mmol/L 181 (4.3) 236 (5.6) 0.007

Cough 474 (11.3) 601 (14.3) <0.001

Angioedema

    No treatment or use of antihistamines only 10 (0.2) 5 (0.1) 0.19 (NS)

    Use of catecholamines or glucocorticoids without hospitalisation 6 (0.1) 4 (0.1) 0.52 (NS)

    Hospitalisation without airway compromise 3 (0.1) 1 (<0.1) 0.31 (NS)

    Airway compromise 0 0 —

AEs (%)5

PARADIGM-HF



A 36-hour washout period is required when switching between an ACEi and ENTRESTO.

PIONEER-HF was a prospective, multicentre, double-blind, randomised, active-controlled trial designed to assess, 
over an 8-week period, the safety, tolerability and efficacy of in-hospital initiation of ENTRESTO compared with 
enalapril in 881 adult patients in the United States with chronic HFrEF (EF ≤40% and NT-proBNP ≥1,600 pg/mL 
or BNP ≥400 pg/mL) haemodynamically stabilised during hospitalisation for an episode of ADHF.7 

Patients in the PIONEER-HF trial were required to be haemodynamically stabilised from an episode of ADHF while in hospital.7

ENTRESTO
24/26 or 49/51 mg BID

Enalapril
2.5 or 5 mg BID

ENTRESTO
Titrated up to 97/103 mg BID; n=440

Continued on ENTRESTO
49/51 mg BID titrated up to the target dose of 
97/103 mg BID

Switched to ENTRESTO
49/51 mg BID titrated up to the target dose of 
97/103 mg BID

Enalapril
Titrated up to 10 mg BID; n=441

Inpatient initiation

Randomisation 1:1 between 
24 h and 10 days from  
initial presentation Discharge Week 4 Week 8 Week 12

Outpatient dosing period Open-label extension*

Double-blind period

Endpoints7

The primary endpoint was time-averaged 
proportional change in NT-proBNP concentration 
from baseline through Weeks 4 and 8. Secondary 
biomarker outcomes included time-averaged 
proportional changes in the high sensitivity 
troponin T concentration, BNP concentration and 
ratio of BNP to NT-proBNP. Key safety outcomes 
were incidences of worsening renal function, 
hyperkalaemia, symptomatic hypotension and 
angioedema. The exploratory endpoints included 
the outcome of a composite of serious clinical 
events including death, rehospitalisation for HF, 
implantation of a LV device and inclusion on the 
list of patients eligible for heart transplantation

Key inclusion criteria†7

• Patients were ≥18 years
• Hospitalised for an episode of ADHF
• �Randomised no earlier than 24 h and up to 
10 days after initial presentation while still 
hospitalised
• LVEF ≤40% within the last 6 months
• �NT-proBNP ≥1,600 pg/mL or BNP  
≥400 pg/mL

Patients must have been haemodynamically 
stabilised before randomisation, defined as:
• ��SBP ≥100 mmHg for the prior 6 h; 
no symptomatic hypotension
• No increase in IV diuretics in prior 6 h
• No IV vasodilators in prior 6 h
• No IV inotropes in prior 24 h

Patient characteristics†7

PIONEER-HF included patients with NYHA 
Class I–IV (25% patients NYHA Class II 
and 63% patients NYHA Class III); 48% of 
patients had prior treatment with ACEi or ARB 
and had an average LVEF of 25%. 
At baseline, the average age of patients 
was 62 years, 65% had been previously 
diagnosed with HF, the mean SBP was 
118 mmHg and the median NT-proBNP 
concentration was 4,812 pg/mL.
Approximately 60% of patients were taking 
BBs and about 10% MRAs

Adapted from Velazquez et al. 20197 and DeVore et al. 2019.8

ENTRESTO resulted in faster and significantly greater reduction in NT-proBNP 
vs ACEi (enalapril) (46.7% vs 25.3% at Week 4, HR: 0.71, 95% CI: 0.63–0.8; 
P<0.001; primary endpoint)7

Study design:

ENTRESTO is a first-in-class ARNi indicated in adult patients for the treatment of symptomatic chronic HFrEF.1 
ENTRESTO is not indicated for the treatment of acute HF.1

*	�Entering the open-label phase, regardless of prior drug or dose, all patients were administered ENTRESTO 49/51 mg BID and were titrated as early as Week 1 to the 
target dose 97/103 mg BID. Follow labelled dosing recommendations.7

† �The key inclusion criteria and patient characteristics presented here are not exhaustive; to see these in full, please refer to Velazquez EJ et al. N Engl J Med 
2019;380(6):539-548.7

Prescribing information and adverse event reporting information can be found at the front of this material. 

PIONEER-HF
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ENTRESTO

Enalapril

Greater reduction in 
NT-proBNP with ENTRESTO 
vs ACEi (enalapril) from 
baseline through
Weeks 4 and 8*7

Percent change with 
ENTRESTO vs ACEi (enalapril): 
-46.7% vs −25.3%; ratio 
of change: 0.71 (95% CI: 
0.63–0.81); P<0.0017

RR of serious clinical out-
comes† with 
ENTRESTO vs ACEi (enalapril)

Effect through Week 8 ARR: 
enalapril, 16.3%; ENTRESTO, 
9.8%; HR=0.58, 95% CI: 
0.40–0.85; P=0.0059

RR of HF rehospitalisations 
with ENTRESTO vs ACEi 
(enalapril)

Effect through Week 8 ARR: 
enalapril, 13.6%; ENTRESTO, 
8.5%; HR=0.61, 95% CI: 
0.40–0.93; P=0.0219

29% 42%

39%

It was observed in an exploratory endpoint that the rate of HF rehospitalisation was lower in the 
ENTRESTO group vs ACEi (enalapril)7-9

Primary endpoint Exploratory endpoints

25%
n=218

41%
n=358

27%
n=240

7%
n=63

Objective: to determine how prior HF history and treatment with 
ACEi/ARB affected the results in four different patient subgroups10

ENTRESTO should not be co-administered with an ACEi or an ARB. Due to the potential risk of angioedema when used concomitantly with an ACEi, 
it must not be started for at least 36 hours after discontinuing ACEi therapy.1

Patient baseline characteristics Efficacy and safety outcomes
• ��NT-proBNP declined significantly with ENTRESTO 
vs ACEi (enalapril) at 8 weeks in all subgroups 
(P<0.001)10
• �Patients on ENTRESTO had a lower incidence of 
the composite of CV death or re-hospitalisation, 
however this reduction was not significant in the 
subgroup for no prior ACEi/ARB‡10
• �The incidence of AEs was comparable between 
ENTRESTO and ACEi (enalapril) across all  
four subgroups10

Worsening chronic HF 
– No prior ACEi/ARB

Worsening chronic HF 
– Prior ACEi/ARB

New-onset HF 
– No prior ACEi/ARB

New-onset HF 
– Prior ACEi/ARB

Efficacy:

Adapted from Ambrosy et al. 2020.10

Adapted from Velazquez et al. 2019.7

ENTRESTO is a first-in-class ARNi indicated in adult patients for the treatment of symptomatic chronic HFrEF.1 ENTRESTO is not indicated for the 
treatment of acute HF.1 Patients in the PIONEER-HF trial were required to be haemodynamically stabilised from an episode of ADHF while in hospital.7

*	Ratio of geometric mean of values obtained at Weeks 4 and 8 to the baseline value: 0.53 in the ENTRESTO group vs 0.75 in the enalapril group.7

†	Serious clinical outcomes include HF hospitalisation or CV death.9

‡ �The reduction in incidence of the composite of CV death or HF rehospitalisation in the ENTRESTO vs ACEi (enalapril) group was not significant in the subgroup with no prior ACEi/ARB (P=0.197).10

Prescribing information and adverse event reporting information can be found at the front of this material. 

PIONEER-HF



Worsening renal function† RR: 0.93 (95% CI: 0.67–1.28)13.6% 14.7%

Hyperkalaemia RR: 1.25 (95% CI: 0.84–1.84)9.3% 11.6%

Symptomatic hypotension RR: 1.18 (95% CI: 0.85–1.64)12.7% 15.0%

Angioedema event RR: 0.17 (95% CI: 0.02–1.38)0.2% 1.4%

Discontinuations due to an AE 10.1% 11.5%

0 10 20 30 40 50 60 70 80 90 100
Adverse events (%)

ENTRESTO (n=440)

Enalapril (n=441)AEs (%)*7,11

Adapted from Velazquez et al. 2019. (incl. supplementary appendix).7,11

Safety profile:

ENTRESTO is a first-in-class ARNi indicated in adult patients for the treatment of symptomatic chronic HFrEF.1 ENTRESTO is not indicated for the 
treatment of acute HF.1 Patients in the PIONEER-HF trial were required to be haemodynamically stabilised from an episode of ADHF while in hospital.7

*	�The rates of worsening renal function, hyperkalaemia, symptomatic hypotension and angioedema were the key safety outcomes evaluated in this study, and did not differ significantly between the two groups.  
AEs that take longer to transpire may not have appeared in this study.7

†	�Worsening renal function was defined by an increase in the serum creatinine concentration of 0.5 mg/dL or more (≥44 μmol/L) and a decrease in the  
estimated glomerular filtration rate of 25% or more.7

Prescribing information and adverse event reporting information can be found at the front of this material. 

The rate of permanent discontinuations due to an AE did not differ significantly between 
the two treatment groups7

PIONEER-HF



TRANSITION was a randomised, parallel, open-label study comparing pre-(≥12 h) vs post-discharge 
(within 1–14 days) initiation of ENTRESTO in patients with chronic HFrEF (NYHA Class II–IV HF, LVEF ≤40%) 
following haemodynamic stabilisation after an episode of ADHF. It was a 10-week, randomised, parallel, 
multicentre, open-label study conducted in 1,002 patients.12

Treatment*
ENTRESTO 50 mg BID        100 mg BID        200 mg BID or   
ENTRESTO 100 mg BID       200 mg BID       200 mg BID  
(at investigator’s discretion)

Primary endpoint12

To evaluate the proportion of patients  
in the pre- vs post-discharge treatment 
initiation groups who achieved the target 
ENTRESTO dose of 200 mg   
(97 mg/103 mg) BID at the end of  
Week 10 after randomisation

Key inclusion criteria12

• �Hospitalised due to an episode of ADHF
• �Diagnosis of HFrEF NYHA Class II–IV and LVEF 
≤40% at screening

• �Patients haemodynamically stabilised (while 
in the hospital) for at least 24 h leading to 
randomisation defined as:
– �No need for IV diuretics 24 h prior to signing ICF
– �Did not receive any IV vasodilators (except 
nitrates) and/or any IV inotropic therapy 
from the time of presentation with ADHF to 
randomisation
– �SBP ≥110 mmHg for at least 6 h prior to 

randomisation

Patient characteristics12

TRANSITION included patients mostly with 
NYHA Class II and III (98%) and included 
both newly diagnosed patients (29%) and 
patients who were ACEi/ARB-naïve prior to 
the ADHF event (24%).  
At baseline, the average age of patients was 
67 years, with mean LVEF of 29%, mean SBP 
of 124 mmHg and median  
NT-proBNP of 1,744 pg/mL

Adapted from Wachter et al. 2019.12

In-hospital ENTRESTO initiation:  
efficacy, feasibility and safety profile12

Study design:

Treatment*
ENTRESTO 50 mg BID       100 mg BID       200 mg BID or     
ENTRESTO 100 mg BID      200 mg BID      200 mg BID  
(at investigator’s discretion)

36 h 
ACEi 
washout

OMT

36 h 
ACEi 
washout

Follow-up 
ENTRESTO

Follow-up 
ENTRESTO

Admission for 
ADHF 
Three strata:

1. ACEi + OMT
2. ARB + OMT
3. �ACEi/ARB-
naïve†

Screening 
Patient 
stabilised

10 weeks

10 weeks

16 weeks

16 weeks
1–14 days

Pre-discharge initiation*

Post-discharge initiation
R
Day 1

ENTRESTO is a first-in-class ARNi indicated in adult patients for the treatment of symptomatic chronic HFrEF.1 ENTRESTO is not indicated for the 
treatment of acute HF.1

*	Initiated ≥12 hours before discharge and ≤7 days post-randomisation.12

†	No previous ACEi/ARB treatment or no ACE/ARB treatment in the 4 weeks prior to hospitalisation for an episode of ADHF.12

Prescribing information and adverse event reporting information can be found at the front of this material. 

Patients in the TRANSITION trial were required to be haemodynamically stabilised from an episode of ADHF while in hospital.12

TRANSITION
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On target dose of ENTRESTO 
200 mg* BID at Week 10

Primary endpoint

45.4% 50.7%

RRR: 0.90
(CI: 0.79–1.02)

P=0.09912

Pre-discharge (n=493)

Post-discharge (n=489)

Efficacy:

There was no significant difference in the primary endpoint: the proportion of pre- and post-
discharge stabilised chronic HFrEF patients achieving the target dose of ENTRESTO 200 mg BID  
(97 mg/103 mg) at Week 10.12 ARR was not calculated during this study.

Adapted from Wachter et al. 2019.12

ENTRESTO is a first-in-class ARNi indicated in adult patients for the treatment of symptomatic chronic HFrEF.1 ENTRESTO is not indicated for the 
treatment of acute HF.1 Patients in the TRANSITION trial were required to be haemodynamically stabilised from an episode of ADHF while in hospital.12

*	�The licensed doses of ENTRESTO are listed as constituents of the salt complex, e.g. 200 mg is available as 97 mg/103 mg tablets, 100 mg  
is available as 49 mg/51 mg tablets.1

Prescribing information and adverse event reporting information can be found at the front of this material. 

TRANSITION



Safety profile:

Hyperkalaemia RR: 1.00 (95% CI: 0.71–1.42)11.3% 11.3%
Hypotension RR: 1.34 (95% CI: 0.94–1.92)9.5% 12.7%
Cardiac failure RR: 0.84 (95% CI: 0.54–1.28)7.1% 8.5%
Dizziness RR: 1.34 (95% CI: 0.77–2.32)4.2% 5.7%
Peripheral oedema RR: 0.71 (95% CI: 0.39–1.30)3.4% 4.8%
Renal impairment RR: 1.57 (95% CI: 0.85–2.90)3.2% 5.1%
Diarrhoea RR: 0.50 (95% CI: 0.25–0.99)2.4% 4.8%
Urinary tract infection RR: 1.50 (95% CI: 0.77–2.92)2.8% 4.2%
Discontinuations due to an AE RR: 1.25 (95% CI: 0.77–2.03)5.6% 7.1 %

0 10 20 30 40 50 60 70 80 90 100
Adverse events (%)

Most common AEs (≥4% of patients in any group), during the 10 weeks of the trial12,13  
Pre-discharge (n=495)

Post-discharge (n=496)

Adapted from Wachter et al. 2019. (incl. supplementary information).12,13

ENTRESTO is a first-in-class ARNi indicated in adult patients for the treatment of symptomatic chronic HFrEF.1 ENTRESTO is not indicated for 
the treatment of acute HF.1 Patients in the TRANSITION trial were required to be haemodynamically stabilised from an episode of ADHF while in 
hospital.12

Prescribing information and adverse event reporting information can be found at the front of this material. 

TRANSITION



PROVE-HF was a Phase IV, single-arm, multicentre, open-label trial in the United States conducted in 794 
patients, of which 654 (82.4%) patients completed the 52-week study. This study evaluated the effects 
of ENTRESTO on biomarkers, cardiac remodelling and patient-reported outcomes in HFrEF. The correlation 
between the change in concentration of NT-proBNP and E/e’ was added to the statistical analysis plan prior 
to the database lock.*14

ENTRESTO 24/26–97/103 mg BID†

Primary endpoint14

The primary outcome was the correlation 
between changes in NT-proBNP 
concentration and cardiac remodelling 
measure, assessed by changes in left 
ventricular ejection fraction, left ventricular 
end-diastolic volume index, left ventricular 
end-systolic volume index and left atrial 
volume from baseline to 12 months. 
Correlation between the change in 
concentration of NT-proBNP and E/e’§ was 
added to the statistical analysis plan prior  
to database lock

Key inclusion criteria15

• �Patients were ≥18 years
• �Patients with HFrEF who are candidates 
for on-label ENTRESTO treatment per 
the standard of care
• NYHA Class II, III or IV
• �LVEF ≤40% within the preceding 
6 months
• �Stable dose of loop diuretic for the 
2 weeks preceding study start

Patient characteristics14

Nearly all patients in PROVE-HF (98%) 
were NYHA Class II or III. At baseline, 
76%, 35% and 95% of patients were 
taking guideline-directed ACEi/ARB, MRA 
and BB treatments, respectively. The 
average age of patients was 65 years, 
with an average LVEF of 28% and median 
NT-proBNP of 816 pg/mL

Adapted from Januzzi et al. 2019 (incl. supplementary information).14,15

PROVE-HF was a prospective exploratory analysis where reverse cardiac 
remodelling and improvements in markers of cardiac function vs baseline 
were observed14

Study design:

NYHA II–IV 
HFrEF patients

Day

Visit

1

x

180

x

90

x

45‡

x

30

x

14

x

60

x

270

x

365

x

-28

Open-label treatment period (N=794)

X = �Vital status/events (CV death, HF hospitalisation, worsening HF), physical examination, blood samples 
for safety chemistry and biomarkers, urine sampling, HF symptom assessment, KCCQ-23.

Echocardiography

Titration phase Follow-up phase

Echocardiography Echocardiography

Prescribing information and adverse event reporting information can be found at the front of this material. 

* PROVE-HF was a prospective, Phase IV, 52-week, open-label, single-group exploratory analysis (n=794). The primary endpoint was the correlation between changes in NT-proBNP concentration and cardiac remodelling,   
assessed by change in LVEDVI, LVESVI, LVEF, and LAVI from baseline to 12 months. Correlation between the change in concentration of NT-proBNP and E/e’ was added to the statistical analysis plan prior to database lock.​ 
At 12 months, the change in log2–NT-proBNP concentration was correlated with changes in LVEF (r = −0.381 [IQR: −0.448 to −0.310]; P<0.001), LVEDVI (r = 0.320 [IQR: 0.246–0.391]; P<0.001), LVESVI (r = 0.405 
[IQR: 0.335–0.470]; P<0.001), LAVI (r = 0.263 [IQR: 0.186–0.338]; P<0.001), and E/e’ (r = 0.269 [IQR: 0.182–0.353]; P<0.001). Median NT-proBNP concentration at baseline was 816 pg/mL (IQR: 332–1822) and 
455 pg/mL (IQR: 153–1090) at 12 months (difference, P<0.001).​ This study was an exploratory analysis and no confirmatory clinical conclusions can be 
 drawn from such analysis.​14  † Standard HF therapy was continued throughout the study with the exception of ACEi/ARB.15  ‡ At Day 45, KCCQ-23 was  
not administered.15  § E/e’ was added to the statistical analysis plan prior to database lock.14

PROVE-HF



Efficacy:

Adapted from Januzzi et al. 2019.14

Baseline
(n=757)

Month 6 
(n=716)

Month 12 
(n=648)

+9.4%*

+5.2%*

10

20

30

50

0

40

LV
EF

 (%
)

34%

28%

38%

(95% CI: 8.8%–9.9%), P<0.001

(95% CI,  
4.8%–5.6%), 
P<0.001

Remodelling parameter Mean change from baseline at 6 months
(95% CI)

Mean change from baseline at 12 months 
(95% CI)

LVESVi (mL/m2) -8.7  
(-9.18 to -8.15)

-15.3 
 (-16.03 to -14.55)

LVEDVi (mL/m2) -6.7 
(-7.11 to -6.19)

-12.3 
(-12.92 to -11.58)

LAVi (mL/m2) -4.4 
(-4.73 to -3.99)

-7.6 
(-7.98 to -7.15)

E/e’ -1.2 
(-1.63 to -0.83)

-1.3 
(-1.74 to -0.86)

Primary endpoint: there was a statistically significant correlation between the reduction in NT-proBNP and 
echocardiographic measures between baseline, 6 months and 12 months (all correlations/r values were 
<±0.4 and P<0.001).14

ENTRESTO showed improvements in LVEF from baseline to 6 and 12 months (P<0.001)14

ENTRESTO was observed to be associated with an increase in markers of cardiac remodelling from baseline to 6 and 12 months (P<0.001)14

In a prospective exploratory analysis, ENTRESTO was observed to be associated with reverse 
cardiac remodelling measures and an increase in cardiac volume and function from baseline14

*	LSM change from baseline.14

Prescribing information and adverse event reporting information can be found at the front of this material. 
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Safety profile:

The most frequent AEs in PROVE-HF, a prospective exploratory analysis, were hypotension 
(17.6%), dizziness (16.8%), hyperkalaemia (13.2%) and worsening kidney function (12.3%)14

AEs14,15 N=794  
n (%)

Hypotension (systolic blood pressure <90 mmHg) 140 (17.6)

Dizziness 133 (16.8)

Hyperkalaemia (Potassium >5.3 mEq/L) 105 (13.2)

Worsening kidney function* 98 (12.3)

Angioedema
  No treatment or antihistamines only without hospitalisation
  Use of catecholamines or glucocorticoids without hospitalisation
  Hospitalisation without airway compromise
  Airway compromise

2 (0.3)
0
0
0

Adapted from Januzzi et al. 2019 (incl. supplementary information).14,15

*	�Decrease in estimated glomerular filtration rate of ≥35% from baseline or an increase in creatinine of ≥0.5 mg/dL from baseline and a decrease in estimated  
glomerular filtration rate of ≥25% from baseline at a given visit.15

Prescribing information and adverse event reporting information can be found at the front of this material. 

PROVE-HF



EVALUATE-HF was a multicentre, randomised, double-blind, double-dummy, parallel group, active-controlled, 
forced-titration trial comparing ENTRESTO vs enalapril on changes in central aortic stiffness in patients with 
HFrEF over 12 weeks. It was conducted in 464 patients.16

ENTRESTO 
97/103 mg 
BID

ENTRESTO 
49/51 mg 
BID

Primary and secondary 
endpoints16

The primary outcome was the between-
group difference in change in aortic 
characteristic Zc from baseline to Week 12.† 

The secondary outcomes included: 
change from baseline to Week 12 in 
NT-proBNP and predefined cardiac 
remodelling measures‡

Key inclusion criteria16

• �Patients were ≥50 years
• LVEF ≤40%
• NYHA Class I, II or III
• �Systolic blood pressure >105 mmHg 

at screening and randomisation
• History of hypertension
• �Treatment with stable doses of 
guideline-directed medical therapy 
other than ACEi or ARBs

Patient characteristics16

Two thirds of patients randomised in 
EVALUATE-HF (67%) were NYHA Class II. 
At baseline, the average age of patients 
was 67 years, with a mean LVEF of 34%, 
mean SBP of 130 mmHg and mean  
NT-proBNP of 575 pg/mL. 84%, 25%  
and 86% of patients were taking 
guideline-directed ACEi/ARB, MRA  
and BB treatments, respectively

Adapted from Desai et al. 2019 (incl. supplementary information).16,17

EVALUATE-HF: a multicentre, double-blind, forced-titration trial 
investigating haemodynamics and cardiac remodelling outcomes with 
ENTRESTO vs enalapril (primary endpoint not met)*16

Study design:

Screening 
period

Day 1

Haemodynamic 
assessment

Echocardiography

Cardiac biomarkers

KCCQ-12

Week 1 Week 2 Week 4 Week 12 Week 24Week 14

x

x x x x

x x x

x

x x x x

x x x

Double-blind, double-dummy treatment period Open-label treatment period
N=464

Randomisation 1:1

ENTRESTO 
24/26 mg  
BID

Enalapril
2.5 mg
BID

Enalapril
5 mg
BID

Enalapril
10 mg
BID

ENTRESTO 
49/51 mg 
BID

ENTRESTO 
97/103 mg  
BID

* �EVALUATE-HF was a multicentre, randomised, double-blind, double-dummy, parallel group, active-controlled, forced-titration trial (n=464) which investigated haemodynamics and cardiac remodelling outcomes in 
ENTRESTO-treated patients vs enalapril-treated patients, where the primary endpoint (change from baseline to Week 12 in aortic characteristic Zc, a measure of central aortic stiffness) was not met, however selected 
secondary cardiographic endpoints, including left ventricular end-diastolic and end-systolic volumes, left atrial volume and mitral E/e’ ratio, were met, suggesting improvement in cardiac remodeling.16

†	Primary endpoint not met. The primary endpoint was the change from baseline to Week 12 in aortic characteristic Zc, a measure of central aortic stiffness.16

‡	These included LVEF, global longitudinal strain, LAVi, e’ velocity, mitral E/e’ ratio, LVESVi, LVEDVi and Ea/Ees ratio.16

Prescribing information and adverse event reporting information can be found at the front of this material. 
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Efficacy:

Adapted from Desai et al. 2019.16

Primary endpoint: ENTRESTO did not meet the primary endpoint. Treatment with ENTRESTO did not 
significantly reduce central aortic stiffness compared with ACEi (enalapril).16

Secondary endpoints: secondary echocardiographic endpoints with ENTRESTO vs ACEi (enalapril).16

Change in echocardiographic parameters from baseline to 12 weeks*16

*	�The graph only presents data that showed a significant improvement with ENTRESTO vs enalapril and does not present all the parameters tested. The following parameters were not significant for a between-group 
difference in change from baseline to 12 weeks for ENTRESTO vs enalapril: LVEF; global longitude strain; mitral e’ velocity; Ea/Ees ratio.16

Prescribing information and adverse event reporting information can be found at the front of this material. 
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Safety profile:

The most frequent AEs were hyperkalaemia (16.0% vs 12.9%), worsening of renal function 
(5.2% vs 6.0%), hypotension (3.9% vs 1.7%) and angioedema (0.0% vs 0.4%) with 
ENTRESTO vs enalapril, respectively16,17

Hyperkalaemia (Potassium >5.3 mEq/L) 1.24 (0.80–1.94)12.9% 16.0%

Worsening of renal function* 0.86 (0.41–1.83)5.2% 6.0%

Hypotension (SBP<90 mmHg) 2.27 (0.71–7.27)1.7% 3.9%

Angioedema -0.0% 0.4%

0 10 20 30 40 50 60 70 80 90 100
Adverse events (%)

ENTRESTO (n=231)

Enalapril (n=233)

AEs of interest16,17 RR (95% CI)

Adapted from Desai et al. 2019 (incl. supplementary statement).16,17

*	�Defined as decrease in estimated glomerular filtration rate of ≥35% from baseline, or an increase in creatinine of ≥0.5 mg/dL from baseline and a decrease in estimated glomerular filtration rate of ≥25% from 
baseline at a given visit.17

Prescribing information and adverse event reporting information can be found at the front of this material. 
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ENTRESTO is not indicated for the treatment of acute HF.1 Patients in the PIONEER-HF/TRANSITION trial were required to be haemodynamically 
stabilised from an episode of ADHF while in hospital.7,12 

* �The time-averaged reduction in the NT-proBNP concentration was significantly greater in the ENTRESTO group vs the enalapril group; the ratio of the geometric mean of values obtained at Weeks 4 and 8 to the baseline 
value was 0.53 in the sacubitril–valsartan group as compared with 0.75 in the enalapril group (% change, −46.7% vs. −25.3%; ratio of change with ENTRESTO vs. enalapril, 0.71; 95% CI, 0.63–0.81; P<0.001) The 
greater reduction in the NT-proBNP concentration with sacubitril–valsartan than with enalapril was evident as early as Week 1 (ratio of change, 0.76; 95% CI, 0.69–0.85). The results remained robust in a multiple 
imputation analysis that was performed to account for missing data (ratio of change, 0.73; 95% CI, 0.64–0.82). The rates of worsening renal function, hyperkalaemia,  
symptomatic hypotension and angioedema were the key safety outcomes evaluated in this study, and did not differ significantly between the two groups.7

Prescribing information and adverse event reporting information can be found at the front of this material. 

Clinical data that support the use of ENTRESTO in your patients with symptomatic chronic HFrEF5-7,12,14,16,18-20

ENTRESTO clinical data

Make ENTRESTO your first-choice treatment option, wherever your eligible patients are 
in their chronic HFrEF journey1-4,6,7,12,14,16,18-20

PARADIGM-HF (N=8,442)
ENTRESTO showed superior efficacy in reducing HF hospitalisations, 
CV death and improving QoL, with comparable safety and tolerability 
vs ACEi (enalapril)1,5,18,19

PARADIGM-HF

PIONEER-HF (N=881)
ENTRESTO showed significantly greater reductions in NT-proBNP, with 
a comparable safety profile vs ACEi (enalapril), when initiated in hospital 
following haemodynamic stabilisation after an ADHF episode*7

PIONEER-HF

EVALUATE-HF

PROVE-HF (N=794)
In a prospective exploratory analysis, ENTRESTO was observed to be 
associated with reverse cardiac remodelling and increases in markers 
of cardiac function from baseline. Safety events were consistent with 
those reported in previous trials14

PROVE-HF

TRANSITION (N=1,002)
TRANSITION was a randomised, parallel, open-label study comparing  
pre-(≥12 h) vs post-discharge (within 1–14 days) initiation of ENTRESTO 
in patients with chronic HFrEF (NYHA Class II–IV HF, LVEF ≤40%) 
following haemodynamic stabilisation after an episode of ADHF12

TRANSITION

EVALUATE-HF (N=464)
EVALUATE-HF was a multicentre, double-blind, forced-titration trial 
investigating haemodynamics and cardiac remodelling outcomes with 
ENTRESTO vs enalapril (primary endpoint not met)16



ACC – American College of Cardiology; ACE – angiotensin converting enzyme; ACEi – angiotensin converting enzyme inhibitor; ADHF – acute decompensated heart 
failure; AE – adverse event; AHA – American Heart Association; ARB – angiotensin receptor blocker; ARNi – angiotensin receptor neprilysin inhibitor; ARR – absolute 
risk reduction; BB – beta-blocker; BID – twice a day; BNP – brain natriuretic peptide; CaReMeUK – Cardio-Renal-Metabolic Partnership UK; CI – confidence interval; 
CV – cardiovascular; e’ – lateral mitral annular relaxation velocity; Ea/Ees – ventricular-vascular coupling ratio; E/e’ – ratio of early mitral inflow velocity to mitral 
annular early diastolic velocity; EF – ejection fraction; eGFR – estimated glomerular filtration rate; ESC – European Society of Cardiology; HF – heart failure; HFrEF 
– heart failure with reduced ejection fraction; HFSA – Heart Failure Society of America; HR – hazard ratio; ICF – informed consent form; IV – intravenous; KCCQ – 
Kansas City Cardiomyopathy Questionnaire; LAVi – left atrial volume index; LSM – least squares mean; LV – left ventricle; LVEDVi – left ventricular end-diastolic 
volume index; LVEF – left ventricular ejection fraction; LVESVi – left ventricular end-systolic volume index; MRA – mineralocorticoid receptor antagonist; NS –not 
significant; NT-proBNP – N-terminal-pro-brain natriuretic peptide; NYHA – New York Heart Association; OMT – optimised medical treatment; QoL – quality of life; R – 
randomised; RR– relative risk; RRR – relative risk reduction; SBP – systolic blood pressure; SGLT2i – sodium-glucose cotransporter-2 inhibitor; Zc – impedance.
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