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Clinical Outcomes in Patients With Acute
Decompensated Heart Failure Randomly
Assigned to Sacubitril/Valsartan or
Enalapril in the PIONEER-HF Trial
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n outpatients with chronic heart failure (HF) with reduced ejection fraction
known to tolerate an angiotensin-converting enzyme inhibitor or angiotensin receptor blocker, substitution of the angiotensin-neprilysin inhibitor sacubitril/valsartan reduces the rate of cardiovascular death or HF hospitalization.1 Accordingly,
consensus guidelines recommend the use of sacubitril/valsartan to treat patients
with symptomatic HF with reduced ejection fraction.2 Until recently, however, the
efficacy and safety of sacubitril/valsartan among patients hospitalized for acute
decompensated heart failure (ADHF) was unknown. We have reported the primary
results of the randomized double-blind PIONEER-HF trial (Comparison of SacubitrilValsartan versus Enalapril on Effect on NT-proBNP in Patients Stabilized from an
Acute Heart Failure Episode) demonstrating that, in comparison with enalapril,
in patients hemodynamically stabilized during hospitalization for ADHF, sacubitril/
valsartan achieved a greater reduction in N-terminal pro-brain natriuretic peptide
concentration, was safe and well-tolerated, and was associated with a significant
reduction in the serious composite clinical end point of death, rehospitalization for
HF, implantation of a left ventricular assist device, or listing for cardiac transplantation (hazard ratio, 0.54; 95% CI, 0.37–0.79).3 By design,4 our previously reported
analyses of clinical end points relied on investigator-reported data.
We undertook an exploratory analysis of the end point of cardiovascular death
or rehospitalization for HF to assess the consistency with the results of the pivotal trial in chronic HF.1 A post hoc adjudication of rehospitalization for HF and
cause of death according to standardized definitions1,5 was performed by the
same blinded clinical events committee (CEC) for rigorous confirmation of these
end points. In this research letter, we report the results of these additional analyses from PIONEER-HF.
PIONEER-HF was an 8-week multicenter, randomized, double-blind, doubledummy, active-controlled trial of in-hospital initiation of sacubitril/valsartan in
comparison with enalapril in patients stabilized during hospitalization for ADHF.4
Eligible patients were to have a left ventricular ejection fraction ≤40% and signs
and symptoms of HF along with an N-terminal pro-brain natriuretic peptide concentration ≥1600 pg/mL or brain natriuretic peptide concentration ≥400 pg/mL.
Patients were enrolled ≥24 hours and up to 10 days after presentation while still
hospitalized and were to be hemodynamically stable using protocol-defined criteria.4 Institutional review boards approved the protocol at all sites. All participants
provided written informed consent.
We evaluated the cumulative incidence of the adjudicated prespecified exploratory clinical composite end point of death from any cause, rehospitalization for
HF, left ventricular assist device implantation, or listing for cardiac transplant, and
the composite of cardiovascular death or rehospitalization for HF, as well. Adjudication of death and rehospitalization for HF was performed by a CEC blinded to
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treatment arm. Cumulative event rates were calculated
according to the Kaplan–Meier method and compared
between randomized treatment groups using the logrank test. Hazard ratios with associated CIs were calculated by using a Cox proportional hazards model. Tests
for proportional hazards were met.
The analytic cohort included 881 patients, randomly
assigned to receive sacubitril/valsartan (n=440) or enalapril (n=441). The median age was 62 years, 635 (72%)
were men, and 316 (36%) self-identified as black.

Serious Clinical Outcomes in PIONEER-HF

The median time from presentation to randomization
was 68 (25th, 75th percentile: 48, 98) hours. Baseline
characteristics of the population have been published
and were similar between the randomized treatment
groups.1
Over 8 weeks of follow-up, there were 25 deaths
(2.8%) and 93 CEC-confirmed hospitalizations for HF
(10.6%). Of the deaths, 16 were classified by the CEC
as cardiovascular and the remaining deaths were classified as noncardiovascular. Two patients underwent
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Figure. Effect of sacubitril/valsartan on clinical outcomes.
Kaplan–Meier estimated cumulative incidence of the clinical composite of death from any cause, rehospitalization for heart failure (HF), left ventricular assist device
implantation, or listing for cardiac transplant (A); the composite of cardiovascular (CV) death or rehospitalization for HF (B); and rehospitalization for HF (Continued )
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Figure Continued. (C). At 30 days, the rates of cardiovascular death or rehospitalization for HF were 5.8% vs 8.6% (HR, 0.67; 95% CI, 0.40–1.11) and for rehospitalization for HF the rates were 5.1% vs 7.0% (HR, 0.72; 95% CI, 0.42–1.25). HR indicates hazard ratio; and Rehosp, rehospitalization.
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implantation of a left ventricular assist device, and no
patients were listed for transplantation. Considering
the prespecified serious clinical composite end point
of all-cause death, rehospitalization for HF, left ventricular assist device implantation, or listing for cardiac transplant, CEC adjudication confirmed that patients randomly assigned to sacubitril/valsartan had a
significantly lower risk than those randomly assigned
to enalapril (hazard ratio, 0.58; 95% CI, 0.40–0.85;
P=0.005; Figure). Similarly, considering the rates of
CEC-adjudicated cardiovascular death or rehospitalization for HF, patients randomly assigned to sacubitril/valsartan were at lower risk (9.2% versus 15.2%;
hazard ratio, 0.58; 95% CI, 0.39–0.87; P=0.007).
Analysis of rehospitalization for HF alone revealed a
significant reduction with sacubitril/valsartan for both
the time to first event (Figure) and the total number
of rehospitalizations for HF (41 versus 64 events; rate
ratio, 0.64; 95% CI, 0.42–0.97; P=0.037).
Sacubitril/valsartan is more effective than enalapril
among stabilized patients hospitalized with ADHF in
reducing both N-terminal pro-brain natriuretic peptide
and, in this exploratory analysis, the composite of rehospitalization for HF or cardiovascular death. Our analysis
reveals early separation of the event curves for clinically
relevant end points. Examining the end point of cardiovascular death or hospitalization for HF, we observed
an effect of sacubitril/valsartan with the initiation of inhospital treatment through 8 weeks that is consistent
with its established efficacy in chronic HF.1,2 These data
reveal the benefits of administration of sacubitril/valsarCirculation. 2019;139:00–00. DOI: 10.1161/CIRCULATIONAHA.118.039331

tan before the transition to home and throughout the
subsequent 2 months when morbidity and mortality in
patients with ADHF remain high. These data emphasize
the value of in-hospital initiation of sacubitril/valsartan
after clinical stabilization in patients with ADHF with reduced ejection fraction and extend the results from the
PARADIGM-HF trial.1
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