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IMPORTANCE In PIONEER-HF, among stabilized patients with acute decompensated heart

failure (ADHF), the in-hospital initiation of sacubitril/valsartan was well tolerated and led to

improved outcomes compared with enalapril. However, there are limited data comparing the

strategies of in-hospital vs postdischarge initiation of sacubitril/valsartan.

OBJECTIVE To describe changes in N-terminal pro–B-type natriuretic peptide (NT-proBNP)

levels in patients recently hospitalized for ADHF and switching from taking enalapril to taking

sacubitril/valsartan after discharge and compare clinical outcomes for patients randomized to

receive in-hospital initiation of sacubitril/valsartan vs in-hospital initiation of enalapril who

later switched to taking sacubitril/valsartan during an open-label extension phase.

INTERVENTIONS Sacubitril/valsartan titrated to 97/103mg twice daily.

DESIGN, SETTING, AND PARTICIPANTS The PIONEER-HF trial was amulticenter, randomized,

double-blind, active-controlled trial conducted at 129 US sites betweenMay 2016 an

May 2018 that compared the in-hospital initiation of sacubitril/valsartan vs enalapril

(titrated to target dose, 10mg twice daily) for 8 weeks among patients admitted for ADHF

with reduced ejection fraction and hemodynamic stability. All patients were to continue in a

4-week, open-label study of sacubitril/valsartan; of 881 patients enrolled in PIONEER-HF, 832

(94%) continued in the open-label study.

MAIN OUTCOMES ANDMEASURES Changes in NT-proBNP levels fromweek 8 to 12 as well as

the exploratory composite of heart failure rehospitalization or cardiovascular death from

randomization through week 12.

RESULTS Of 881 participants, 226 (27.7%) were women, 487 (58.5%) were white, 297

(35.7%) were black, 15 (1.8%) were Asian, and 73 (8.8%) were of Hispanic ethnicity;

the mean (SD) age was 61 (14) years. For patients who continued to take sacubitril/valsartan,

NT-proBNP levels declined −17.2% (95% CI, −3.2 to −29.1) fromweek 8 to 12. The NT-proBNP

levels declined to a greater extent for those switching from taking enalapril to

sacubitril/valsartan after the week 8 visit (−37.4%; 95% CI, −28.1 to −45.6; P < .001;

comparing changes in 2 groups). Over the entire 12 weeks of follow-up, patients that began

taking sacubitril/valsartan in the hospital had a lower hazard for the composite outcome

compared with patients that initiated enalapril in the hospital and then had a delayed

initiation of sacubitril/valsartan 8 weeks later (hazard ratio, 0.69; 95% CI 0.49-0.97).

CONCLUSIONS AND RELEVANCE Switching patients’ treatment from enalapril to

sacubitril/valsartan at 8 weeks after randomization led to a further 37% reduction in

NT-proBNP levels in patients with heart failure with reduced ejection fraction and a recent

hospitalization for ADHF.
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S
acubitril/valsartan is anangiotensin receptorneprilysin-

inhibitor recommended for use inpatientswith chronic

heart failurewithreducedejectionfraction (HFrEF).1The

PIONEER-HF trial expanded the evidence regarding theuseof

sacubitril/valsartanbystudyingpatientswithHFrEFwhowere

hospitalized with acute decompensated HF (ADHF) and had

achievedhemodynamic stability.2,3Patients randomized to re-

ceive an in-hospital initiation of sacubitril/valsartan had a

greater reduction in N-terminal pro-B-type natriuretic pep-

tide (NT-proBNP) levels and improved clinical outcomes com-

pared with enalapril (eTable in the Supplement).3,4

In this secondary analysis, we report the results of the

PIONEER-HF open-label extension study. After 8 weeks of

follow-up, all patients who remained in the trial were to con-

tinuea4-weekopen-label extension studyand take sacubitril/

valsartan (titrated to target dose, 97mg of sacubitril with 103

mg of valsartan twice daily). This study was primarily con-

ducted to evaluate the change in NT-proBNP levels in pa-

tients switching from taking enalapril (titrated to target dose,

10 mg twice daily) to sacubitril/valsartan. We also evaluated

pooledoutcomes to compare the totalityof clinical events that

occurred over the entire 12 weeks of follow-up in the 2 treat-

ment arms.

Methods

Study Patients

Thedesignandprimary results ofPIONEER-HFhavebeenpre-

viously described.2,3 The key eligibility criteria included the

following: a primary diagnosis of ADHF, left ventricular ejec-

tion fraction of 40%or less, NT-proBNP levels of 1600 pg/mL

or greater, and hemodynamic stability, including a systolic

blood pressure of 100 mmHg for at least 6 hours before ran-

domization. Patients enrolled in PIONEER-HF signedwritten

informed consent before the collection of study data and in-

stitutional reviewboard approvalwas obtained fromall of the

study institutional reviewboards that approved the studypro-

tocol. The PIONEER-HF studywas sponsored by the Novartis

Pharmaceuticals Corporation (East Hanover, New Jersey). An

academic leadership committee designed the protocol and

oversaw the implementation of the protocol in conjunction

with the trial sponsor.

Study Procedures

Patients enrolled in PIONEER-HF were randomized to re-

ceive sacubitril/valsartan or enalapril. The first dose was ad-

ministered in thehospital and then titrated at studyvisits. Be-

cause recruitmentofparticipants fromracial/ethnicminorities

was a study goal, race/ethnicitywas ascertained at the timeof

screeningby investigators basedonpredefined categories.Af-

ter the week 8 visit, all patients underwent a 36-hour wash-

out and thenbegan a4-weekopen-label extension studywith

sacubitril/valsartan. Sites were recommended to administer

sacubitril/valsartan at the week 8 dosing level and up titrate

to 97/103 mg twice daily. Patients then had study visits at 10

and 12 weeks after randomization and were contacted for a

safety evaluation via telephone call 30 days later.

NT-proBNPMeasurements and Clinical Outcomes

Biomarker samples were frozen at local sites and shipped to

a central laboratory (Clinical Reference Laboratory; Lenexa,

Kansas). Plasma NT-proBNP was measured using a sandwich

immunoassay (proBNP II; Roche Diagnostics). Clinical

events, including rehospitalizations and mortality, were

reported by sites; we later undertook a post hoc adjudication

of clinical events.4

Statistical Analysis

Baseline characteristicsweredescribedby treatment arm.We

tested for differences using χ2 or Fisher exact tests for cat-

egorical variables and 2-sample t tests orWilcoxon rank-sum

tests for continuous variables. We then described and com-

pared the associated changes in NT-proBNP levels fromweek

8 through the endof the studyby randomized treatment arm.

The incidencesof safetyeventswerecalculatedalongwithrela-

tive risks (RRs) and associated 95% CIs. Cumulative clinical

events over the entire study period were described and com-

pared according to the Kaplan-Meier methods and a log-rank

test. We fit a Cox proportional hazards regression model and

calculated the hazard ratio (HR) and corresponding 95% CIs.

Dataweremanaged by theUnited BioSource Corporation

(Blue Bell, Pennsylvania), and the Duke Clinical Research In-

stitute (Durham,North Carolina)was the data analytic center

for this analysis. All analyses were performed using SAS soft-

ware (version 9.4; SAS Institute). P values were 2-sided and

values of less than .05 were considered significant.

Results

Of 881 patients enrolled in PIONEER-HF, 832 (94%) partici-

pated in the open-label extension study (eFigure 1 in the

Supplement).Baselinecharacteristicsare showninTable 1. The

mean (SD) ageofparticipantswas61years (14), 226 (27%)were

women, 297 (36%)were black, and 293 (35%) had no prior di-

agnosis of HF.When patients began the open-label extension

study, the median NT-proBNP was 1218 pg/mL (interquartile

range, 522-3125) in patients continuing to take sacubitril/

Key Points

Question For patients recently hospitalized for acute

decompensated heart failure (ADHF), what is the effect of

administering sacubitril/valsartan?

Findings In this secondary analysis of PIONEER-HF, patients

with ADHFwere treated with either in-hospital initiation of

sacubitril/valsartan (titrated to target dose, 97mg of sacubitril

with 103mg of valsartan twice daily) continued for 12 weeks or

in-hospital enalapril (titrated to target dose, 10mg twice daily)

continued for 8 weeks followed by sacubitril/valsartan for 4

weeks. Switching patients’ treatment from enalapril to

sacubitril/valsartan at 8 weeks led to a further 37% reduction in

N-terminal pro–B-type natriuretic peptide levels.

Meaning Sacubitril/valsartan is associated with further decreases

in N-terminal pro–B-type natriuretic peptide levels compared with

enalapril in patients recently treated for ADHF.
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valsartan and 1630 pg/mL (interquartile range, 866-3423) in

patients switching from taking enalapril to sacubitril/

valsartan (P = .01).

During the open-label extension study, the rates of

safety events were similar in patients switching from taking

enalapril to sacubitril/valsartan compared with patients con-

tinuing to take sacubitril/valsartan (Table 2). For patients

continuing to take sacubitril/valsartan, the NT-proBNP

level declined to 1009 pg/mL (interquartile range, 368-

3077), a change of −17.2% (95% CI, −3.2 to −29.1). For

patients switching from taking enalapril to open-label

sacubitril/valsartan, the NT-proBNP level declined to 981

Table 1. Patient Characteristics

Characteristics Measured
at Study Enrollment

No. (%)

P ValueOverall (N = 832)

In-Hospital Followed by S/V

S/V (n = 417) Enalapril (n = 415)

Age, mean (SD), y 61 (14) 61 (14) 62 (14) .23

Women 226 (27.2) 104 (24.9) 122 (29.4) .15

Race

White 487 (58.5) 247 (59.2) 240 (57.8)

.82
Black 297 (35.7) 149 (35.7) 148 (35.7)

Asian 15 (1.8) 7 (1.7) 8 (1.9)

Other 33 (4.0) 14 (3.4) 19 (4.6)

Hispanic ethnicity 73 (8.8) 33 (7.9) 40 (9.7) .38

Medical history

Prior HF 539 (64.8) 281 (67.4) 258 (62.2) .19

Atrial fibrillation 298 (35.8) 139 (33.3) 159 (38.3) .13

Coronary disease 227 (27.3) 111 (26.6) 116 (28.0) .67

Hypertension 709 (85.2) 364 (87.3) 345 (83.1) .09

Diabetes 157 (18.9) 75 (18.0) 82 (19.8) .51

CKD 232 (27.9) 120 (28.8) 112 (27.0) .57

LVEF %, mean (SD) 24 (8.0) 24 (8.0) 24 (7.9) .93

Vital signs, mean (SD)

BMI 32.1 (8.9) 32.2 (9.0) 32.1 (8.8) .95

BP, mm Hg

Systolic 122 (15.5) 122 (14.9) 122 (16.2) .81

Diastolic 75 (12.7) 76 (12.4) 75 (13.0) .37

Laboratory data, median (IQR)

NT-proBNP, pg/mL 2685 (1479-5102) 2883 (1602-5395) 2515 (1351-4898) .04

BUN, mg/dL 21 (17.0-28.0) 22 (17.0-28.0) 21 (16.0-28.0) .96

Serum Cr, mg/dL 1.3 (1.1-1.5) 1.3 (1.1-1.5) 1.3 (1.1-1.5) .84

eGFR, mL/min 1.73 m2 59 (47.7-71.7) 59 (48.0-71.8) 59 (47.5-71.5) .60

Characteristics measured at
week 8 before open-label
extension, median (IQR)

BP, mm Hg

Systolic 118 (105-131) 118 (104-129) 120 (108-133) .04

Diastolic 70 (62-81) 71 (62-82) 70 (64-80) .86

NT-proBNP, pg/mL 1526 (655-3334) 1218 (522-3125) 1630 (866-3423) .005

BUN, mg/dL 19 (14.0-26.0) 19 (14.0-26.0) 20 (15.0-25.0) .53

Serum Cr, mg/dL 1.2 (1.0-1.5) 1.2 (1.0-1.5) 1.2 (1.0-1.5) .67

eGFR, mL/min 1.73 m2 61 (47.2-76.1) 63 (47.2-78.1) 61 (47.1-74.4) .21

Abbreviations: BMI, bodymass index

(calculated as weight in kilograms

divided by height in meters squared);

BP, blood pressure; BUN, blood urea

nitrogen; CKD, chronic kidney

disease; Cr, creatinine;

eGFR, estimated glomerular filtration

rate; HF, heart failure; LVEF, left

ventricular ejection fraction;

NT-proBNP, amino-terminal

pro–B-type natriuretic peptide;

S/V, sacubitril/valsartan.

SI conversion factors: To convert Cr

to μmol/L, multiply by 76.25;

and urea nitrogen tommol/L,

multiply by 0.357.

Table 2. Safety Events During the Open-label Extension Study

Event

In-Hospital Followed by S/V

Relative Risk (95% CI)S/V Enalapril

Worsening renal function 8.6 9.6 0.89 (0.58-1.37)

Hyperkalemia 2.4 4.1 0.59 (0.27-1.26)

Symptomatic hypotension 3.4 4.6 0.73 (0.37-1.44)

Angioedema 0 0 0
Abbreviation:

S/V, sacubitril/valsartan.
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pg/mL (interquartile range, 443-2185), a change of −37.4%

(95% CI, −28.1 to −45.6; P < .001; comparing changes in 2

groups) (Figure).

Over theentire 12weeksof follow-up,patients thathad re-

ceived sacubitril/valsartan initially in thehospital had a lower

incidenceofHF rehospitalizationor cardiovasculardeath than

those that started to takeenalapril in thehospital and thenhad

adelayed initiationof sacubitril/valsartan8weeks later (13.0%

vs 18.1%;HR0.69; 95%CI,0.49-0.97;P = .03) (eFigure 2 in the

Supplement).

Discussion

Among hospitalized patients with HFrEF who were dis-

charged and treated with enalapril for 8 weeks, the switch to

taking sacubitril/valsartan led to an incremental reduction in

NT-proBNP levels of 37% over the subsequent 4 weeks. This

decrease was greater in patients switching from taking enal-

april to sacubitril/valsartan than in patients who were dis-

charged and continued to take sacubitril/valsartan. Over 12

weeks of follow-up,we also observed lower rates ofHF rehos-

pitalization or cardiovascular death for patients who were

treatedwith a strategyof in-hospital sacubitril/valsartan com-

paredwith thosewhowere treatedwith upfront angiotensin-

converting enzyme inhibitor for 8 weeks followed by an ini-

tiation of treatment with sacubitril/valsartan. These data

suggest thatwhileastrategyof in-hospitalvsdelayedsacubitril/

valsartan treatment initiation led toasignificantlygreaterearly

reductionofNT-proBNPwith in-hospital initiationofsacubitril/

valsartan, NT-proBNP levels in the 2 groupswere similar at 12

weeks when all patients were being treated with sacubitril/

valsartan. In contrast, the benefits of in-hospital initiation of

sacubitril/valsartan on cardiovascular events were observed

early after discharge at 8 weeks and remained substantial at

12 weeks.

Changes inNT-proBNP levelsweredescribed inprior stud-

iesofsacubitril/valsartanbut indifferentpatientpopulations.5-8

The PARADIGM-HF study enrolled ambulatory patients with

chronicHFrEFandpatientswithADHFwere excluded.9,10Pa-

tients randomized to receive sacubitril/valsartan vs enalapril

had a greater reduction inNT-proBNP levels, and48%vs 26%

of patients had a reduction of more than 30% from baseline

to 1month after randomization.5TheTRANSITIONstudy that

evaluated patients hospitalized for ADHF and receiving sacu-

bitril/valsartan predischarge led to a 28% decrease in NT-

proBNP levels by the time of discharge.6 This study is unique

in that patientswere randomized in thehospital to receive sa-

cubitril/valsartan or an active comparator and we reported

changes inNT-proBNP levelsweeks after treatment forADHF.

The data from PARADIGM-HF and TRANSITION, along with

this study, demonstrate that sacubitril/valsartan treatment is

associated with a rapid decrease in NT-proBNP levels regard-

less ofwhether it is initiated in the hospitalwhen patients are

congested, prior todischarge fromthehospital, soonafter dis-

charge, or as stable outpatients.

This study also reinforces the safety profile of initiating

sacubitril/valsartan in various clinical settings. The eligibility

criteria for PIONEER-HF were different than those for

PARADIGM-HF. The patients enrolled in PIONEER-HF who

were in the hospital for ADHF and the patient characteristics

were notable formore black patients and no recent treatment

with angiotensin-converting enzyme inhibitors or angioten-

sin receptor blockers, including thosewith anewdiagnosis of

HFrEF. Among this population, sacubitril-valsartan was well

tolerated during in-hospital initiation and during the open-

label extension study.

Clinical Implications

Reductions in NT-proBNP levels in patients with HFrEF who

were treatedwith sacubitril/valsartan are associatedwith fu-

ture improvements in cardiac structure and function.7Also, a

strategy of in-hospital vs delayed initiation of sacubitril/

valsartan is safe, well tolerated, and led to an early improve-

ment in postdischarge outcomes that was sustained over 12

weeks. Themagnitudeof benefit is comparablewith the find-

ings fromPARADIGM-HF inwhichwithin 30days of random-

izationpatients randomized to receive sacubitril/valsartanhad

a lower hazard for HF hospitalization compared with enal-

april (HR, 0.60; 95% CI, 0.38-0.94).10,11

Prior clinical trials andobservational data suggest thehos-

pital is a unique setting in which to initiate guideline-directed

medical therapyandthat in-hospital initiation isassociatedwith

short-termadherence, long-termpersistence,andpotentiallyim-

provedpostdischargeoutcomes.12,13Assuch,HFguidelines rec-

ommendthatevidence-basedmedicationsare institutedbefore

hospitaldischarge.14Thecurrentanalysisextends these recom-

mendations by demonstrating that in-hospital initiation of

sacubitril/valsartan leads to an early improvement in postdis-

charge outcomes that may be lost by delaying the initiation of

sacubitril/valsartan in the outpatient setting.

Figure. Changes in N-terminal Pro–b-Type (NT-proBNP)
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represents patients switching from taking sacubitril/valsartan (S/V) after the

week 8 visit.
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Limitations

This studyhas limitations, including the fact that 49of881 eli-

gible patients (6%) did not participate in the open-label ex-

tension phase. Also, PIONEER-HF was specifically designed

to evaluate changes in NT-proBNP, not clinical outcomes.

Finally, follow-up for theopen-label extension studywasonly

for4weeksanddifferent resultsmayhavebeenobservedwith

longer follow-up.

Conclusions

Treatment with sacubitril/valsartan is associated with a de-

crease in NT-proBNP levels compared with enalapril regard-

less of when it is initiated. The early observed improvement

in postdischarge outcomes supports the in-hospital initiation

of sacubitril/valsartan in stabilized patients with ADHF.

ARTICLE INFORMATION

Accepted for Publication: September 29, 2019.

Published Online:December 11, 2019.

doi:10.1001/jamacardio.2019.4665

Author Affiliations:Duke Clinical Research

Institute, Department of Medicine, Duke University

School of Medicine, Durham, North Carolina

(DeVore, Chakraborty); Thrombolysis in Myocardial

Infarction Study Group, Cardiovascular Division,

Department of Medicine, Brigham andWomen’s

Hospital, Harvard Medical School, Boston,

Massachusetts (Braunwald, Morrow); Novartis

Pharmaceuticals Corporation, East Hanover,

New Jersey (Duffy, McCague, Rocha); Department

of Cardiology, Kaiser Permanente San Francisco

Medical Center, San Francisco, California

(Ambrosy); Division of Research, Kaiser

Permanente Northern California, Oakland

(Ambrosy); Section of Cardiovascular Medicine,

Department of Internal Medicine, Yale University

School of Medicine, NewHaven, Connecticut

(Velazquez).

Author Contributions:Dr DeVore had full access to

all of the data in the study and takes responsibility

for the integrity of the data and the accuracy of the

data analysis.

Concept and design:DeVore, Braunwald, Morrow,

Ambrosy, Rocha, Velazquez.

Acquisition, analysis, or interpretation of data:

DeVore, Morrow, Duffy, Ambrosy, Chakraborty,

McCague, Rocha, Velazquez.

Drafting of the manuscript:DeVore.

Critical revision of the manuscript for important

intellectual content: All authors.

Statistical analysis:DeVore, Braunwald,

Chakraborty, McCague.

Obtained funding:DeVore, Velazquez.

Administrative, technical, or material support:

Ambrosy, Velazquez.

Supervision: Braunwald, Ambrosy, Rocha,

Velazquez.

Conflict of Interest Disclosures:Dr DeVore

reported grants and consulting fees fromNovartis

Pharmaceuticals Corporation; grants from

AstraZeneca, Amgen, the American Heart

Association, Bayer, Luitpold Pharmaceuticals,

Medtronic, the National Heart, Lung, and Blood

Institute, and PCORI; and consulting fees from

AstraZeneca, Bayer, LivaNova, Mardil Medical,

and Procyrion. Dr Braunwald reported grants from

Novartis, AstraZeneca, Daiichi Sankyo, and

GlaxoSmithKline; grants and serving as a consultant

for Merck and Novartis; personal fees from

Cardurion, MyoKardia, Sanofi, Verve, and

Medscape; and serving as a consultant for The

Medicines Company. Dr Morrow reported grants

and personal fees from Abbott Laboratories,

AstraZeneca, Roche Diagnostics, and Bayer

Pharma; grants fromNovartis, BRAHMS, Daiichi

Sankyo, Eisai, GlaxoSmithKline, Takeda, Pfizer,

Quark, TheMedicines Company, Merck, and Zora

Diagnostics; personal fees from InCarda, Aralez,

Peloton, and Verseon. He is a member of the TIMI

Study Group, for which he has received institutional

research grant support through Brigham and

Women's Hospital from Abbott, Amgen, Aralez,

AstraZeneca, Bayer HealthCare Pharmaceuticals,

Inc, BRAHMS, Daiichi Sankyo, Eisai,

GlaxoSmithKline, Intarcia, Janssen, MedImmune,

Merck, Novartis, Pfizer, Poxel, Quark

Pharmaceuticals, Roche, Takeda, TheMedicines

Company, and Zora Biosciences. Drs Duffy and

Rocha reported being employees of Novartis

Pharmaceuticals. Dr Ambrosy reported travel

reimbursement fromNovartis during the conduct

of the study. Dr McCague reported being a former

employee of Novartis Pharmaceuticals and owning

stock. Dr Velazquez reported grants and personal

fees fromNovartis and Amgen; grants from Pfizer,

the National Heart, Lung, and Blood Institute, and

Alnylam; and personal fees from Philips. No other

disclosures were reported.

Funding/Support: The PIONEER-HF trial was

sponsored by Novartis Pharmaceuticals

Corporation.

Role of the Funder/Sponsor: The authors

designed the trial, interpreted the data, prepared

themanuscript and decided to submit it for

publication. The statistical analyses were

specifically led by the investigative team. The

sponsor reviewed these activities and provided

helpful advice.

Group Information: The PIONEER-HF Investigators

included N. Jaffrani and S. Rizvi (Watson Clinic,

LLP,); K. Browne and J. Canto; (Reid Health); Z.

Mirza and J. McGinty (Ralph H. Johnson VAMedical

Center); T. O'Brien and V. Fernandes (Harris Health

System); A. Misra (Franciscan Health); V. Rao

(Baylor Scott &White Health); S. Hall and T. Gong

(Virginia Commonwealth University Health

System); A. Abbate and G. Wohlford (UnityPoint

Health-Illinois); A. Adler (San Diego Cardiac Center);

B. Jaski (Detroit Medical Center); J. Wilburn (Central

CardiologyMedical Clinic); S. Sharma (Thomas

Jefferson University Health System); D. Haas

(University of California Irvine); W. Zhou and D.

Lombardo (Detroit Medical Center); V. Kumar

(University of Florida Health, Jacksonville); D.

Angiolillo and F. Franchi (Mount Sinai Health

System); S. Pinney and J. Ullman (Montefiore

Health System); J. Tauras (Capital Area Research); V.

Nadar (VA Tennessee Valley Healthcare System); H.

Ooi and J. Muldowney III (Health East Care System);

L. Forgosh and K. Laventure (Intercoastal Medical

Group); H. Morsli and R. Yaryura (Cardiology

Physicians, PA);D. Henderson (St. JosephMercy

Health System); M. Leonen (University of Kansas

Medical Center); A. Sauer and N. Haglund (Erie

County Medical Center); J. Izzo (University of

Nebraska Medical Center); R. Zolty (Encore

Research Group); M. Koren (HCA Continental–

Division HealthONE); I. Dauber (University of

Florida Health); J. Vilaro (OSF HealthCare); C.

Bhardwaj and E. Crebo (Montefiore Health System);

S. Patel and T. Chinnadurai (Medical University of

South Carolina); T. O'Brien and A. Van Bakel

(Hartford HealthCare); J. Radojevic and C. Cosgrove

(Lifespan, Providence); D. Levine and P. Stockwell

(Greenville Health System); D. Vaz (Minneapolis

Veterans Affairs Medical Center); K. Vakil

(University of Southern California– Keck School of

Medicine); L. Grazette (St. Luke's Health System);

D. Hinchman (TriHealth, Cincinnati); F. Ghazi and

K. Shemisa (Malcom Randall VAMedical Center);

C. Schmalfuss and R. Schofield (James A Haley

Veterans Hospital); R. Gelzer-Bell (St. John Health

System,); R. Kode and H. Cha (Regions Hospital); W.

Nelson (Northwell Health); G. Stevens (Sinai Health

System); S. Khosla (Winter Haven Hospital);

K. Chandrasekhar and C. Wolford (AMITA Health);

G. Mullen (Drexel University); S. Hankins (Eastern

MaineMedical Center); C. Lang and S. Dani (Baylor

Scott &White Health); S. Kindsvater (New York

Presbyterian Healthcare System); J. Heitner and

K. Ramasubbu (Mount Sinai Health System, Staten

Island); D. Bloomfield and S. Enoru (Iowa Heart

Center); W.Wickemeyer (Norton Healthcare);

J. Harris (Indiana University Health,); W. Gray

(Advocate Health Care); A. Valika and P. Heydorn

(Central Arkansas Veterans Healthcare System);

B. Uretsky and S. Vallurupalli); A. Shehadeh (Mercy

Health); A. Kabour and T. Kanaan (Memorial

Healthcare System); I. Dumitru and T. Ward

(University of Wisconsin, Madison); R. Dhingra and

F. Rajput (University of California Los Angeles

Health); F. Mody and N. Buljubasic (Indiana

University Health); J. Finet (Louis A. Johnson VA

Medical Center); M. Finkel (Renown Regional

Medical Center); T. To (University of North Carolina

Health Care); K. Adams (Aspirus–Wisconsin);

M. Hoffmann and G. Larrain (Washington Veterans

AdministrationMedical Center); P. Carson (Inspira

Health Network); M. Gelernt (University of

California San Francisco Health); P. Deedwania and

K. Reedy (Fox Valley Clinical Research Center);

B. Muneer (New York-Presbyterian Healthcare

System); K. Axsom and A. Garan (Advocate Health

Care); M. Costanzo and S. Skaluba (Holy Cross

Hospital); J. Larned, J. Smith, and A. Deramo

(Lourdes Health System); R. Perlman (INTEGRIS

Health) J. Anderson (The FranciscanMissionaries of

Our Lady Health System); D. Moraes (Beth Israel

Deaconess Medical Center); M. Sabe and

S. Motiwala (Denver Health); M. Krantz (Lutheran

General Hospital); L. Brookfield and C. Rogell

(United Health Services); H. Kashou (Huntington

Memorial Hospital); G. Conrad (Health Quest);

J. Lyons (Stanford Health Care); D. Banerjee

(Northwestern Medicine); M. Montpetit andM.

Rummel (Memorial Care Health System); T. Zynda

(Centra Health); S. Rennyson and B. Schietinger

Research Brief Report Initiation of Angiotensin-Neprilysin Inhibition After Acute Decompensated Heart Failure

206 JAMACardiology February 2020 Volume 5, Number 2 (Reprinted) jamacardiology.com

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamacardio.2019.4665?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2019.4665
http://www.jamacardiology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2019.4665


(University Cardiology Associates); D. Karia

(Catholic Health Services of Long Island); R. Jermyn

andM. Danyaal (Altru Health System); J. Go

(VA Connecticut Healthcare); P. Gandhi and

F. Jadbabaie (Regional Health); K. Heilman (Michael

E. DeBakey VAMedical Center); B. Bozkurt

(Allegheny Health Network); J. Balacko and

V. Srinivasan (White River Junction VAMedical

Center); D. O'Rourke and R. Palac (WellStar Health

System); R. Prasad and B. Howard (Health East Care

System); L. Forgosh and K. Laventure (Rochester

Regional Health); S. Feitell (VA Boston Healthcare

System); J. Joseph (TrumanMedical Centers);

D. Pauly (Wake Forest Baptist Health); B. Pisani and

J. O'Neill (The Heart House); S. Gips (University of

Alabama BirminghamMedicine); J. Tallaj (University

of Mississippi Medical Center); R. Long (Methodist

Healthcare); C. Kunavarapu (Adventist Health

System); C. Lambert (Kentucky One Health); S. Lin

and L. Musto (Georgia Arrhythmia Consultants);

F. Sogade and D. Haithcock (McLaren Health Care);

K. Masri and S. Hafer (Anne Arundel Medical

Center); J. Welker (Sutter Health Network);

M. Pham and R. Ray (Forrest Health System);

G. Blair (Atlantic Clinical Research Collaborative);

D. Weinstein (Vanderbilt University Medical

Center); D. Lenihan (Louisiana Heart Center);

M. Bernstein (Sparks Health System); A. Adjei

(University of Texas Southwestern Medical Center);

J. Thibodeau (Vidant Health); H. Alhosaini and

B. Tunney (Life Bridge Health); M. Moscucci

(Hillcrest HealthCare System); W. Leimbach

(University of Virginia Health System); J. Kennedy

(Pulmonary and Hospitalist Associates);

A. Mahmood (Beacon Health System);

D. Westerhausen (NYU Langone Health); S. Rao

(Yale–NewHaven Health System); G. Lancaster

(University of California Davis Health System);

K. Tong and K. Pandya (Bayview Physicians Group);

D. Talreja (Maine Health); J. Wight (First Coast

Cardiovascular Institute); S. Lamba (Medical College

of Wisconsin); andM. Saltzberg (Charleston Area

Medical Center Health System).

REFERENCES

1. Yancy CW, JessupM, Bozkurt B, et al. 2017

ACC/AHA/HFSA focused update of the 2013

ACCF/AHA Guideline for theManagement of Heart

Failure: a report of the American College of

Cardiology/American Heart Association Task Force

on Clinical Practice Guidelines and the Heart Failure

Society of America.Circulation. 2017;136(6):e137-e161.

doi:10.1161/CIR.0000000000000509

2. Velazquez EJ, Morrow DA, DeVore AD, et al.

Rationale and design of the comparison of

sacubitril/valsartan versus enalapril on effect on

NT-pro-BNP in patients stabilized from an acute

heart failure episode (PIONEER-HF) trial. AmHeart

J. 2018;198:145-151. doi:10.1016/j.ahj.2018.01.004

3. Velazquez EJ, Morrow DA, DeVore AD, et al;

PIONEER-HF Investigators. Angiotensin-neprilysin

inhibition in acute decompensated heart failure.

N Engl J Med. 2019;380(6):539-548. doi:10.1056/

NEJMoa1812851

4. Morrow DA, Velazquez EJ, DeVore AD, et al.

Clinical outcomes in patients with acute

decompensated heart failure randomly assigned to

sacubitril/valsartan or enalapril in the PIONEER-HF

Trial. Circulation. 2019;139(19):2285-2288. doi:10.

1161/CIRCULATIONAHA.118.039331

5. Zile MR, Claggett BL, Prescott MF, et al.

Prognostic Implications of changes in n-terminal

pro-B-type natriuretic peptide in patients with

heart failure. J Am Coll Cardiol. 2016;68(22):

2425-2436. doi:10.1016/j.jacc.2016.09.931

6. Pascual-Figal D, Senni M, Belohlavek J, et al.

Short-term effect on cardiac biomarkers of

initiation of sacubitril/valsartan in hospitalized

patients with heart failure and reduced ejection

fraction: results of the transition study. Circulation.

2018;138(suppl 1):A15567-A15567.

7. Januzzi JL Jr, Prescott MF, Butler J, et al;

PROVE-HF Investigators. Association of change in

n-terminal pro-B-type natriuretic peptide following

initiation of sacubitril-valsartan treatment with

cardiac structure and function in patients with

heart failure with reduced ejection fraction

[published online September 2, 2019]. JAMA.

8. Desai AS, Solomon SD, Shah AM, et al;

EVALUATE-HF Investigators. Effect of

sacubitril-valsartan vs enalapril on aortic stiffness

in patients with heart failure and reduced ejection

fraction: a randomized clinical trial [published

online September 2, 2019]. JAMA.

9. McMurray JJ, Packer M, Desai AS, et al;

PARADIGM-HF Committees and Investigators. Dual

angiotensin receptor and neprilysin inhibition as an

alternative to angiotensin-converting enzyme

inhibition in patients with chronic systolic heart

failure: rationale for and design of the Prospective

Comparison of ARNIWith ACEI to Determine

Impact on Global Mortality andMorbidity in Heart

Failure Trial (PARADIGM-HF). Eur J Heart Fail. 2013;

15(9):1062-1073. doi:10.1093/eurjhf/hft052

10. McMurray JJV, Packer M, Desai AS, et al;

PARADIGM-HF Investigators and Committees.

Angiotensin-neprilysin inhibition versus enalapril in

heart failure. N Engl J Med. 2014;371(11):993-1004.

doi:10.1056/NEJMoa1409077

11. Packer M, McMurray JJ, Desai AS, et al;

PARADIGM-HF Investigators and Coordinators.

Angiotensin receptor neprilysin inhibition

compared with enalapril on the risk of clinical

progression in surviving patients with heart failure.

Circulation. 2015;131(1):54-61. doi:10.1161/

CIRCULATIONAHA.114.013748

12. Gattis WA, O’Connor CM, Gallup DS, Hasselblad

V, GheorghiadeM; IMPACT-HF Investigators and

Coordinators. Predischarge initiation of carvedilol in

patients hospitalized for decompensated heart

failure: results of the Initiation Management

Predischarge: Process for Assessment of Carvedilol

Therapy in Heart Failure (IMPACT-HF) trial. J Am Coll

Cardiol. 2004;43(9):1534-1541. doi:10.1016/j.jacc.

2003.12.040

13. Bhagat AA, Greene SJ, VaduganathanM,

Fonarow GC, Butler J. Initiation, continuation,

switching, and withdrawal of heart failure medical

therapies during hospitalization. JACC Heart Fail.

2019;7(1):1-12. doi:10.1016/j.jchf.2018.06.011

14. Yancy CW, JessupM, Bozkurt B, et al; WRITING

COMMITTEEMEMBERS; American College of

Cardiology Foundation/American Heart Association

Task Force on Practice Guidelines. 2013 ACCF/AHA

guideline for themanagement of heart failure:

a report of the American College of Cardiology

Foundation/American Heart Association Task Force

on practice guidelines. Circulation. 2013;128(16):

e240-e327. doi:10.1161/CIR.0b013e31829e8776

Invited Commentary

Early Implementationof Sacubitril/Valsartan forPatientsWithHeart Failure
Jane E. Wilcox, MD, MSc

All the past we leave behind…Pioneers, O Pioneers!

Walt Whitman, Leaves of Grass, 18671

In this issueof JAMACardiology, DeVore and colleagues2pro-

videdefinitiveevidenceonthequestionof theappropriate tim-

ing of initiation of the angiotensin receptor–neprilysin inhibi-

tor (ARNI) sacubitril/valsartan (S/V) duringhospitalization for

acute decompensated heart

failure (ADHF). This study

presents the results of the

4 week open-label extension period of the Comparison of

Sacubitri l/Valsartan Versus Enalapril on Effect on

NT-pro-BNP in Patients Stabilized From an Acute Heart Fail-

ureEpisode (PIONEER-HF) clinical trial,whichwas an8-week

multicenter, randomized, double-blind, double-dummy,

active-controlled trial of in-hospital initiation of S/V com-

paredwith enalapril in patients stabilized during hospitaliza-

tion forADHF,3Eligible PIONEER-HFpatients hadADHFwith

a left ventricular ejection fraction of 40% or less along with

anN-terminal pro–brainnatriuretic peptide (NT-proBNP) con-

centration of 1600 pg/mL or more or a BNP concentration of

400pg/mLormore. Patientswere enrolled at 24hoursor later

andupto 10daysafterpresentationwhile still hospitalizedand

were to be hemodynamically stable (notably, systolic blood

pressure>100mmHg,not taking inotropicagents for24hours,

and no increase in intravenous diuretics). Patients taking S/V

had a greater reduction in NT-proBNP levels at 8 weeks and

fewer clinical events, including rehospitalization forheart fail-
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