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ABSTRACT

Background

In patients with heart failure, chronic kidney disease (CKD) is common and associated with a higher risk of renal events than in patients without CKD. We assessed the renal effects of angiotensin/neprilysin inhibition in patients with heart failure and preserved ejection fraction (HFpEF) enrolled in PARAGON-HF.

Methods

In this randomized, double-blind, event-driven trial, we assigned 4,822 patients with HFpEF to receive sacubitril/valsartan (n=2419) or valsartan (n=2403).

Herein we present the results of the pre-specified renal composite outcome (time to first occurrence of either: ≥50% reduction in eGFR, end-stage renal disease, or death from renal causes), the individual components of this composite, and the influence of therapy on eGFR slope.

Results

At randomization, eGFR was 63±19 ml/min/1.73m [START_REF] Hillege | Candesartan in Heart Failure: Assessment of Reduction in Mortality and Morbidity (CHARM) Investigators. Renal function as a predictor of outcome in a broad spectrum of patients with heart failure[END_REF] . At study closure, the composite renal outcome occurred in 33 patients (1.4%) assigned to sacubitril/valsartan and 64 patients (2.7%) assigned to valsartan (hazard ratio [HR], 0.50; 95%CI, 0.33 to 0.77; P=0.001). The treatment effect on the composite renal endpoint did not differ according to the baseline eGFR (<60 vs ≥ 60 ml/min/1.73 m 2 (P-interaction=0.92). The decline in eGFR was less for  Sacubitril/valsartan attenuated the decline in estimated glomerular filtration rate over the course of the study, independent of changes in blood pressure, compared with valsartan.

NON-STANDARD ABBREVIATIONS AND ACRONYMS

ACE

What Are the Clinical Implications?

 Therapeutic benefits of sacubitril/valsartan with respect to renal outcomes are observed among patients with heart failure with preserved ejection fraction and appear to be similar across baseline kidney function.

 Sacubitril/valsartan may represent an important therapeutic option to slow kidney function decline in patients with heart failure with preserved ejection fraction.

INTRODUCTION

Chronic kidney disease (CKD) is a common comorbid condition in patients with heart failure, and is associated with a higher risk for adverse cardiovascular (CV) events, compared to heart failure patients without CKD. [START_REF] Damman | Renal impairment, worsening renal function, and outcome in patients with heart failure: an updated meta-analysis[END_REF][START_REF] Hillege | Candesartan in Heart Failure: Assessment of Reduction in Mortality and Morbidity (CHARM) Investigators. Renal function as a predictor of outcome in a broad spectrum of patients with heart failure[END_REF][START_REF] Go | Hemoglobin level, chronic kidney disease, and the risks of death and hospitalization in adults with chronic heart failure: the Anemia in Chronic Heart Failure: Outcomes and Resource Utilization (ANCHOR) Study[END_REF] Heart failure with preserved ejection fraction (HFpEF) accounts for approximately half of heart failure cases, and includes features of diastolic dysfunction, vascular stiffness and abnormalities in systolic function. [START_REF] Tartière-Kesri | Increased proximal arterial stiffness and cardiac response with moderate exercise in patients with heart failure and preserved ejection fraction[END_REF][START_REF] Tan | The pathophysiology of heart failure with normal ejection fraction: exercise echocardiography reveals complex abnormalities of both systolic and diastolic ventricular function involving torsion, untwist, and longitudinal motion[END_REF] Inhibitors of the renin-angiotensin system (RAS) are known to reduce mortality in patients with heart failure with reduced ejection fraction (HFrEF), [START_REF] Solvd Investigators | Effect of enalapril on survival in patients with reduced left ventricular ejection fractions and congestive heart failure[END_REF][START_REF] Pfeffer | Effect of captopril on mortality and morbidity in patients with left ventricular dysfunction after myocardial infarction. Results of the survival and ventricular enlargement trial. The SAVE Investigators[END_REF][START_REF] Køber | A clinical trial of the angiotensinconverting-enzyme inhibitor trandolapril in patients with left ventricular dysfunction after myocardial infarction. Trandolapril Cardiac Evaluation (TRACE) Study Group[END_REF][START_REF] Pfeffer | Effects of candesartan on mortality and morbidity in patients with chronic heart failure: the CHARM-Overall programme[END_REF] and to slow the progression of proteinuric CKD in patients with diabetes. [START_REF] Brenner | Effects of losartan on renal and cardiovascular outcomes in patients with type 2 diabetes and nephropathy[END_REF][START_REF] Lewis | Renoprotective effect of the angiotensin-receptor antagonist irbesartan in patients with nephropathy due to type 2 diabetes[END_REF][START_REF] Parving | Irbesartan in Patients with Type 2 Diabetes and Microalbuminuria Study Group. The effect of irbesartan on the development of diabetic nephropathy in patients with type 2 diabetes[END_REF] However, in patients with HFpEF, RAS inhibition has not demonstrated conclusive benefit in reducing mortality or adverse renal outcomes. [START_REF] Yusuf | Effects of candesartan in patients with chronic heart failure and preserved left-ventricular ejection fraction: the CHARM-Preserved Trial[END_REF][START_REF] Cleland | The perindopril in elderly people with chronic heart failure (PEP-CHF) study[END_REF][START_REF] Massie | Irbesartan in patients with heart failure and preserved ejection fraction[END_REF][START_REF] Pitt | Spironolactone for heart failure with preserved ejection fraction[END_REF] The addition of neprilysin inhibition to RAS blockade offers an alternative approach to target abnormal neurohormonal signaling in heart failure by augmenting the endogenous vasoactive peptide system, including the biologically active natriuretic peptides, while simultaneously blocking the reninangiotensin system. In patients with heart failure and reduced ejection fraction (HFrEF) enrolled in the PARADIGM-HF trial, sacubitril/valsartan has been shown

to reduce the risk of CV death and HF hospitalization, [START_REF] Mcmurray | Angiotensin-neprilysin inhibition versus enalapril in heart failure[END_REF] and to result in a slower rate of estimated glomerular filtration rate (eGFR) decline, [START_REF] Damman | Renal Effects and Associated Outcomes During Angiotensin-Neprilysin Inhibition in Heart Failure[END_REF] compared with enalapril. Similar patterns of benefit in slowing eGFR decline were noted in a phase 2 trial of sacubitril/valsartan in HFpEF, compared with valsartan. [START_REF] Solomon | Prospective comparison of ARNI with ARB on Management Of heart failUre with preserved ejectioN fracTion (PARAMOUNT) Investigators. The angiotensin receptor neprilysin inhibitor LCZ696 in heart failure with preserved ejection fraction: a phase 2 double-blind randomised controlled trial[END_REF] The PARAGON-HF trial compared sacubitril/valsartan with valsartan in patients with HFpEF, and demonstrated a 13% reduction (rate ratio 0.87; 95%CI 0.75 to 1.01) in total heart failure hospitalizations and CV death. [START_REF] Solomon | Angiotensin-Neprilysin Inhibition in Heart Failure with Preserved Ejection Fraction[END_REF] Here, we report the results of the prespecified secondary renal outcome (composite of either a ≥50% reduction in eGFR relative to baseline, development of end-stage renal disease, or death from renal causes), the effect of study treatment on change in eGFR, and the effect of treatment on renal outcomes according to baseline renal function.

METHODS

Data Sharing

The sponsor of this trial is committed to sharing access to patient-level data and supporting clinical documents from eligible studies with qualified external researchers. These requests are reviewed and approved by an independent review panel based on scientific merit. All data provided is anonymized to respect the privacy of patients who have participated in the trial in line with applicable laws and regulations. The trial data availability is according to the criteria and process described. [START_REF]Novartis Position on Clinical Study Transparency -Clinical Study Registration, Results Reporting and Data Sharing 2016[END_REF] Trial design and oversight

The design and methods of the PARAGON-HF trial have been described previously. [START_REF] Solomon | Angiotensin-Neprilysin Inhibition in Heart Failure with Preserved Ejection Fraction[END_REF][START_REF] Solomon | Baseline Characteristics of Patients With Heart Failure and Preserved Ejection Fraction in the PARAGON-HF Trial[END_REF] Local ethics committees approved the trial and all patients provided written, informed consent. The executive committee designed and oversaw the conduct of the trial and data analysis in collaboration with the sponsor, Novartis. A full copy of the trial protocol is available with this article.

The trial was reviewed by an independent data and safety monitoring committee.

Data were collected, managed, and analyzed by the sponsor according to a predefined statistical analysis plan. An independent academic statistician replicated the primary analyses. 

Definition of Primary and Secondary Outcomes

The primary outcome of the PARAGON-HF trial was a composite of CV death and total (first and recurrent) heart failure hospitalizations. The composite renal outcome was a prespecified key secondary outcome, defined as either: 1) ≥50% decline in eGFR relative to baseline; 2) development of end-stage renal disease;

or 3) death due to renal causes (See supplementary Table I for renal endpoint definitions).

Post Hoc Assessments of Renal Outcomes

We conducted post-hoc analyses to examine for the effect of sacubitril/valsartan (versus valsartan) on the individual components of the renal composite endpoint.

In addition, we examined for a differential effect of sacubitril/valsartan on the renal outcome, according to the baseline eGFR (eGFR at randomization, modeled as a continuous variable). A prespecified exploratory outcome was to examine if sacubitril/valsartan resulted in a slower rate of decline in eGFR, compared with valsartan. For these analyses, the eGFR was calculated using the Chronic Kidney Disease Epidemiology Collaboration equation, with creatinine traceable to isotope dilution mass spectrometry, using data from randomization, at 4, 16, 32, and 48 weeks, and every 24 weeks thereafter until week 192.

Renal Safety and Laboratory Assessments

We conducted safety analyses to examine for a differential effect of sacubitril/valsartan for the incidence of at least one adverse event, at least one serious adverse event, study drug discontinuation for adverse and serious adverse events, hyperkalemia, elevations in serum creatinine, and symptomatic hypotension, according to the baseline eGFR (<60 versus ≥60 ml/min/1.73 m 2 ).

Statistical Analyses

We report data as mean (+/-SD) when normally distributed, as median (25 th -75 th percentile) when non-normally distributed, and as frequencies and percentages for categorical variables. We used the Student t-test, Wilcoxon Rank Sum, or chisquare tests to determine differences between baseline variables for patients according to the baseline (eGFR <60 versus ≥60 ml/min/1.73 m 2 , respectively), according to data distribution.

We used an intention-to-treat approach to perform analyses in patients who had received at least one dose of study drug. For the renal endpoints we used Cox proportional hazard models to estimate hazard ratios (HRs) with 95%

CIs, stratified according to geographic region. We tested for interactions between the treatment effect of sacubitril/valsartan and baseline eGFR, age, sex, and ejection fraction on the renal outcomes. Data from patients who did not have an event were censored on the last day they were known to be free of the outcome.

We assessed for changes in eGFR over time with repeated measures mixed effect models, using available data from randomization, at 4, 16, 32, and 48 weeks, and every 24 weeks thereafter, until week 192. We adjusted for treatment assignment, trial visit, and the interaction between treatment assignment and visit. Intercepts and slopes over time were allowed to vary randomly between patients by inclusion of patient and time as random effects. As sacubitril/valsartan resulted in a lower mean blood pressure compared with valsartan, in exploratory models, we adjusted for time-updated measurements of systolic blood pressure.

All analyses were performed at the nominal alpha level of 0.05 without correction for multiple hypothesis testing. No formal power calculations were performed a priori for renal secondary or exploratory outcomes. Statistical analyses were performed using STATA (version 14.0, Stata Corp., College Station, Texas).

RESULTS

Patients

A total of 4822 patients were randomized, with 4796 included in the efficacy analysis (26 patients were excluded as they were enrolled at a site that was closed for violations of Good Clinical Practice; Figure 1). At baseline, the mean eGFR was 63±19 ml/min/1.73 m 2 and 47% of patients had an eGFR < 60 ml/min/1.73 m 2 . The patients were categorized according to the eGFR at baseline (<60 versus ≥60 ml/min/1.73m 2 ) and had similar characteristics according to treatment assignment within these sub-groups (Table 1). Overall, at baseline, patients with eGFR < 60 ml/min/1.73 m 2 (mean 47± 8 ml/min/1.73 m 2 )

were more likely to be older, female, have a history of diabetes, atrial fibrillation or prior stroke, to be taking a diuretic, and have marginally higher ejection fraction and NTproBNP; they were less likely to be taking an ACEi or ARB, and had lower systolic blood pressure (Supplementary Table II). The mean eGFR was 77± 14 ml/min/1.73 m 2 in those with baseline eGFR ≥ 60 ml/min/1.73 m 2 .

Prespecified Renal Outcomes

The composite renal outcome occurred in 33 of the 2407 patients (1.4%) in the sabubitril/valsartan group and 64 of the 2389 patients (2.7%) in the valsartan group, with a risk reduction of 50% (HR 0.50, 95%CI 0.33-0.77; P=0.001; Fig. 2).

The 4-year risk of experiencing the renal composite outcome was 2.1% in the sacubitril/valsartan group and 4.1% in the valsartan group, corresponding to a number needed to treat of 51 (28, 220) over this time period.

The treatment effect from an on-treatment analysis were similar to the intention-to-treat approach (HR 0.45; 95%CI 0.28 to 0.74). The treatment effect on the composite renal endpoint did not differ according to the baseline eGFR (<60 vs ≥ 60 ml/min/1.73 m 2 ; P-interaction=0.92; The treatment effects on the individual components of the renal composite outcome did not differ according to the baseline eGFR (Table 2).

Renal Function over Time

From randomization through the end of study, the mean decline in eGFR was -2.0 (95%CI -2.2 to -1.9) ml/min/1.73 m 2 per year for the sacubitril/valsartan group, compared with -2.7 (95%CI -2.8 to -2.5) ml/min/1.73 m 2 per year for the valsartan group, with an adjusted mean difference of 0.6 (95%CI 0.4 to 0.9; P<0.001) ml/min/1.73 m 2 per year (Fig. 3). Treatment effect estimates were similar after additional adjustment for changes in systolic blood pressure during the study (adjusted mean difference 0.6 (95%CI 0.3 to 0.8; P<0.001) ml/min/1.73 m 2 per year.

Safety and Adverse Events

Overall, adverse events requiring study drug discontinuation and serious adverse events, and permanent discontinuation due to renal impairment were more common among those with baseline eGFR < 60 ml/min/1.73 m 2 (versus eGFR ≥ 60 ml/min/1.73 m 2 ). Patients with baseline eGFR < 60 ml/min/1.73 m 2 assigned to the sacubitril/valsartan group had more hypotensive events, fewer episodes of elevated serum creatinine above 2 mg/dL, and no difference in the frequency of hyperkalemic events. Patients with baseline eGFR ≥ 60 ml/min/1.73 m 2 assigned to the sacubitril/valsartan group had fewer episodes of serum creatinine ≥ 2 mg/dl or hyperkalemia ≥6 mmol/L, compared with the valsartan group (Supplementary Table III).

DISCUSSION

Among patients with HFpEF in the PARAGON-HF trial, sacubitril/valsartan resulted in lower rates of the renal composite outcome than valsartan. This result was driven mainly by a lower incidence of ≥50% decline in eGFR relative to baseline and was consistent across sub-groups of baseline eGFR (< 60 and ≥ 60 ml/min/1.73m 2 ). Patients in the sacubitril/valsartan group also had a lower overall rate of decline in eGFR, compared with those in the valsartan group.

There have been suggestions of renal benefit with combined angiotensin and neprilysin inhibition in prior studies of patients with heart failure. For example, in the OVERTURE trial there were fewer adverse events of renal impairment with omapatrilat (versus enalapril) in patients with NYHA class II-IV heart failure or LVEF≤30%. [START_REF] Packer | Comparison of omapatrilat and enalapril in patients with chronic heart failure: the Omapatrilat Versus Enalapril Randomized Trial of Utility in Reducing Events (OVERTURE)[END_REF] In the PARADIGM-HF trial, while a significant decrease in the prespecified renal composite endpoint (end-stage renal disease, or decrease in eGFR of ≥50%, or a decrease of more than 30 ml/min/1.73 m 2 from randomization to less than 60 ml/min/1.73 m 2 ) was not observed, a post hoc analysis examining the effect of sacubitril/valsartan on the more conventional composite of end-stage renal disease or ≥50% decline in eGFR did show a decreased risk (HR 0.63; 95% CI 0.42 -0.95), while the rate of decline in eGFR was also lower. [START_REF] Damman | Renal Effects and Associated Outcomes During Angiotensin-Neprilysin Inhibition in Heart Failure[END_REF] Overall, these results suggest beneficial renal effects for combined angiotensin/neprilysin inhibition in patients with heart failure across the spectrum of ejection fraction.

The renal benefits we observed in PARAGON-HF and PARADIGM-HF were not observed in the HARP-III trial, a relatively small trial which compared sacubitril/valsartan with irbesartan in 414 patients with CKD (eGFR 20-60 ml/min/1.73 m 2 ) of various etiologies. HARP-III observed no significant difference between groups in the primary outcome of measured eGFR at 12 months. [START_REF] Haynes | Effects of Sacubitril/Valsartan Versus Irbesartan in Patients With Chronic Kidney Disease[END_REF] Of note, compared with participants of PARAGON-HF, those in HARP-III tended to be younger, predominantly male, had higher blood pressure, more advanced CKD and higher levels of proteinuria, and a very low prevalence of self-reported heart failure and diuretic use. These differences in patient characteristics, the smaller sample size, the much shorter duration of follow up, and the inclusion of a heterogenous group of CKD etiologies in HARP-III, may explain the discrepant results in renal outcomes between the two studies.

Sacubitril/valsartan lowered systolic blood pressure to a greater extent than valsartan in PARAGON-HF and was associated with a higher frequency of hypotensive events. Despite these differences, the occurrence of adverse renal events was lower with sacubitril/valsartan. Indeed, in additional analyses that adjusted for changes in systolic blood pressure, there still appeared to be benefit for sacubitril/valsartan in terms of a lower rate of decline in eGFR during the course of the study. These findings suggest that the beneficial renal effects are independent of blood pressure lowering.

The activation of several neurohormonal pathways in heart failure, including the renin-angiotensin system and the counter-regulatory natriuretic peptide system, have important consequences for renal hemodynamics.

Micropuncture studies in rodent models of heart failure have reported higher glomerular capillary pressures compared with controls, which are lowered with angiotensin converting enzyme (ACE) blockade. [START_REF] Ichikawa | Role of angiotensin II in the altered renal function of congestive heart failure[END_REF] Furthermore, omapatrilat (an inhibitor of both ACE and neprilysin) appeared to result in further reduction of intra-glomerular pressure, compared with enalapril. [START_REF] Taal | Vasopeptidase inhibition affords greater renoprotection than angiotensin-converting enzyme inhibition alone[END_REF] However, the clinical relevance of these observations is uncertain, as several post-hoc analyses of randomized trials in heart failure have not found evidence for longer-term preservation of renal function (and potentially even accelerated decline) with the use of RAS inhibitors, versus placebo. [START_REF] Ljungman | Renal function in severe congestive heart failure during treatment with enalapril (the Cooperative North Scandinavian Enalapril Survival Study [CONSENSUS] Trial)[END_REF][START_REF] Anand | Proteinuria, chronic kidney disease, and the effect of an angiotensin receptor blocker in addition to an angiotensin-converting enzyme inhibitor in patients with moderate to severe heart failure[END_REF][START_REF] Mccallum | Trends in Kidney Function Outcomes Following RAAS Inhibition in Patients With Heart Failure With Reduced Ejection Fraction[END_REF][START_REF] Rossignol | Determinants and consequences of renal function variations with aldosterone blocker therapy in heart failure patients after myocardial infarction: insights from the Eplerenone Post-Acute Myocardial Infarction Heart Failure Efficacy and Survival Study[END_REF][START_REF] Damman | Worsening renal function and outcome in heart failure patients with preserved ejection fraction and the impact of angiotensin receptor blocker treatment[END_REF] Similarly, trials of beta-blocker therapy in heart failure have also failed to result in renal benefits, [START_REF] Wali | Efficacy and safety of carvedilol in treatment of heart failure with chronic kidney disease: a meta-analysis of randomized trials[END_REF] suggesting that optimization of cardiac function alone is not enough to attenuate renal function decline in heart failure. While it could be debated if the renal benefit we observed is reflective of less ARB effect with sacubitril/valsartan than singleagent valsartan, pharmacokinetic studies suggest bioequivalence in ARB dosing with the respective sacubitril/valsartan formulation. [START_REF] Gu | Pharmacokinetics and pharmacodynamics of LCZ696, a novel dual-acting angiotensin receptor-neprilysin inhibitor (ARNi)[END_REF] Furthermore, similar renal benefits were observed in PARADIGM-HF, compared with enalapril, suggesting the renal benefits are not limited to differences in the hemodynamic effects of ARBs. Thus, our present findings suggest that simultaneous inhibition of the renin-angiotensin and neprilysin systems has opposing effects on the determinants of glomerular function. Additionally, it is likely that several nonhemodynamic pathways are also affected by combined angiotensin/neprilysin inhibition, with some evidence suggesting an anti-inflammatory role for neprilysin inhibition (beyond that of RAS inhibitors alone) in terms of reducing biomarkers of renal fibrosis and inflammation. [START_REF] Pu | Dual angiotensin-converting enzyme/neutral endopeptidase inhibition on cardiac and renal fibrosis and inflammation in DOCA-salt hypertensive rats[END_REF][START_REF] Suematsu | LCZ696 (Sacubitril/Valsartan), an Angiotensin-Receptor Neprilysin Inhibitor, Attenuates Cardiac Hypertrophy, Fibrosis, and Vasculopathy in a Rat Model of Chronic Kidney Disease[END_REF] It is important to view these results in the context of recent therapeutic advances with sodium-glucose cotransporter 2 (SGLT2) inhibitors which have been shown to have long-term renal benefit in patients with T2DM, compared with placebo. [START_REF] Perkovic | Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy[END_REF][START_REF] Wanner | Empagliflozin and Progression of Kidney Disease in Type 2 Diabetes[END_REF][START_REF] Neal | Canagliflozin and Cardiovascular and Renal Events in Type 2 Diabetes[END_REF][START_REF] Perkovic | Canagliflozin and renal outcomes in type 2 diabetes: results from the CANVAS Program randomised clinical trials[END_REF][START_REF] Wiviott | DECLARE-TIMI 58 Investigators. Dapagliflozin and Cardiovascular Outcomes in Type 2 Diabetes[END_REF] While the mean difference in eGFR decline in our analyses was 0.7 ml/min/1.73m 2 /year, compared with 1.5 ml/min/1.73m 2 /year in CREDENCE, there were major differences in the study design, including the specific recruitment of individuals with CKD (without requirement for HFpEF) and use of placebo-control in CREDENCE, [START_REF] Perkovic | Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy[END_REF] as well as different mechanisms of action and blood pressure lowering effects. In contrast to the initial decline in eGFR observed over the first few months of SGLT2 inhibitor therapy compared with placebo, we noted some minor fluctuations in eGFR until the 32-week measurement, perhaps reflective of titration of study medication dosing. Despite this, we still found significant attenuation of eGFR decline for sacubitril/valsartan over the course of follow-up, in both intention-to-treat and on-treatment analyses.

Longer term renal outcome data with SGLT2 inhibitors in the specific setting of heart failure is limited to date. [START_REF] Mcmurray | Dapagliflozin in Patients with Heart Failure and Reduced Ejection Fraction[END_REF] There are some limitations to the present analyses. Although the composite renal outcome was a key prespecified secondary outcome of PARAGON-HF, the trial was not primarily powered for analyses of the individual renal components, nor for assessment of differences in eGFR decline. Urine albumin/creatinine ratio was not measured during the course of this study, limiting our ability to compare with PARADIGM-HF where, although CV benefits were maintained, modest increases in microalbuminuria were noted with sacubitril/valsartan, compared with enalapril. PARAGON-HF excluded patients with more advanced kidney disease (eGFR <30 ml/min/1.73 m 2 ) and had a modest proportion of non-Caucasians, thereby limiting generalizability of our findings to such populations.

In summary, in patients with HFpEF enrolled in the PARAGON-HF trial, treatment with sacubitril/valsartan resulted in fewer adverse renal events and slower decline in eGFR, despite a higher frequency of hypotensive events.

Notably, these renal benefits appear to extend across the spectrum of baseline renal function, providing an important therapeutic option to slow renal function decline in patients with heart failure. * Plus-minus values are mean +/-SD. There were no significant differences between the study groups except with respect to ischemia as a primary cause of heart failure in patients with eGFR ≥60 ml/min/1.73 m 2 (P=0.04).

# The body-mass index is the weight in kilograms divided by the square of the height in meters.

$ This characteristic was measured at the randomization visit instead of the screening visit.

% The GFR at baseline was estimated according to the four-variable Modification of Diet in Renal Disease formula. Data on eGFR at baseline was not available for one patient in the Valsartan group. 
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  In this prespecified analysis of patients with heart failure with preserved ejection fraction enrolled in PARAGON-HF, sacubitril/valsartan reduced the occurrence of the renal composite outcome (≥50% reduction in eGFR, end-stage renal disease, or death from renal causes) compared with valsartan.
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	). Furthermore, there

development of ESRD occurred in 7 of 2407 patients (0.3%) in the sacubitril/valsartan group and in 12 of 2377 patients (0.5%) in the valsartan group (HR 0.58, 95%CI 0.23-1.47). There were 2 deaths from renal disease, with one occurring in the sacubitril/valsartan group and one in the valsartan group.

Table 1 . Characteristics of the Patients at Baseline, According to the Estimated Glomerular Filtration Rate (eGFR) and Randomized Treatment Assignment.

 1 

	Characteristic	Patients with eGFR <60 ml/min/1.73m 2 Patients with eGFR ≥60 ml/min/1.73m 2
		Valsartan	Sacubitril/Valsartan	Valsartan	Sacubitril/Valsartan
		(N=1,177)	(N=1,164)	(N=1,211)	(N=1,243)
	Age, yrs	75.2 ± 7.6	74.9 ± 7.6	70.4 ± 8.8	70.7 ± 8.5
	Female, no. (%)	645 (54.8)	675 (58.0)	593 (49.0)	566 (45.5)
	Race, no. (%)								
	Asian	141 (12.0)	132 (11.3)	168 (13.9)	165 (13.3)
	Black	23	(2.0)	23	(2.0)	27	(2.2)	29	(2.3)
	Other	40	(3.4)	42	(3.6)	45	(3.7)	53	(4.3)
	White	973 (82.7)	967 (83.1)	971 (80.2)	996 (80.1)
	Geographic Region,								
	no. (%)								
	North America	175 (14.9)	176 (15.1)	96 (7.9)	112 (9.0)
	Latin America	87 (7.4)	88 (7.6)	92 (7.6)	103 (8.3)
	Western Europe	370 (31.4)	387 (33.2)	320 (26.4)	312 (25.1)
	Central Europe	360 (30.6)	349 (30.0)	499 (41.2)	507 (40.8)
	Asia-Pacific or other	185 (15.7)	164 (14.1)	204 (16.9)	209 (16.8)
	Systolic blood pressure, mmHg	130.0 ± 15.8	129.2 ± 16.1	131.2 ± 14.9	131.7 ± 14.9
	Heart rate, beats/min	70.0 ± 12.3	70.7 ± 12.5	70.6 ± 12.1	70.5 ± 12.1
	Body-mass index #	30.3 ± 5.0	30.4 ± 4.9	30.3 ± 5.2	30.0 ± 4.9
	Serum creatinine,	1.3 ± 0.3	1.3 ± 0.3	0.9 ± 0.2	0.9 ± 0.2

* 

Table 2 . Renal Outcomes
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	Outcome	Valsartan	Sacubitril/Valsartan	Hazard Ratio
				(95% CI)
	Overall	(n=2389)	(n=2407)	
	Renal Composite, no. (%)	64 (2.7)	33 (1.4)	0.50 (0.33-0.77)
	>50% decline in eGFR	60 (2.5)	27 (1.1)	0.44 (0.28-0.69)
	End-stage renal disease	12 (0.5)	7 (0.3)	0.58 (0.23-1.47)
	Death from renal causes	1 (0.04)	1 (0.04)	-
	Patients with baseline eGFR	(n=1177)	(n=1164)	
	< 60 ml/min/1.73m 2			
	Renal Composite, no. (%)	32 (2.7)	16 (1.4)	0.50 (0.28-0.92)
	>50% decline in eGFR	28 (2.4)	11 (1.0)	0.39 (0.20-0.79)
	End-stage renal disease	12 (1.0)	6 (0.5)	0.51 (0.19-1.35)
	Death from renal causes	1 (0.04)	1 (0.04)	-

Patients with baseline eGFR ≥60 ml/min/1.73m 2 (n=1211) (n=1243)

  

	Renal Composite, no. (%)	32 (2.6)	17 (1.4)	0.51 (0.29-0.93)
	>50% decline in eGFR	32 (2.6)	16 (1.3)	0.48 (0.27-0.88)
	End-stage renal disease	0 (0.0)	1 (0.1)	-
	Death from renal causes	0 (0.0)	0 (0.0)	-

Novartis; PARAGON-HF ClinicalTrials.gov number, NCT01920711.