Scoping Review of Efficacy and Safety of Low-Dose Diuretics for Patients with Heart Failure with Preserved Ejection Fraction

Heart failure with preserved ejection fraction (HFpEF) accounts for approximately 50% of cases of heart failure (HF), with rising prevalence in the setting of an aging population and increasing incidence of comorbidities [1]. HFpEF treatment currently revolves around management of comorbidities with concurrent diuresis to achieve euvolemia [2]. This approach is limited as maximizing doses of loop diuretics can lead to diuretic resistance and worsening renal failure. Strategies to improve diuresis efficacy and avoid diuretic resistance include use of sequential nephron blockade with thiazide and mineralocorticoid receptor antagonists (MRA). Newer agents with diuretic properties, such as sodium-glucose co-transporter 2 inhibitors (SGLT2i), offer promise in the prevention and treatment of HFpEF, because they have been shown to prevent hospitalization for HF among patients with concomitant HF and diabetes in subgroup analyses of major SGLT2i trials [3-5]. 

Low-dose, combination diuretics with synergistic or additive properties may improve adherence and treatment efficacy for patients with HFpEF while minimizing side effects, based on similar approaches for other conditions [6, 7]. This scoping review aims to evaluate published and unpublished data on the efficacy and safety of low-dose diuretics compared to placebo in improving clinical outcomes in patients with HFpEF. The goal is to use these data on low-dose diuretics in HFpEF to lay the foundation for future implementation of low-dose polydiuretic combination therapy. Fixed dose combination diuretics have not been widely studied in HFpEF, yet could increase efficacy of current treatment strategies with an improved safety profile, ultimately representing a paradigm shift in HFpEF treatment.

Objectives/Aims: 
1. To survey the literature comparing efficacy and safety of low dose diuretics with placebo on improving clinical outcomes and biomarkers in patients with HFpEF.
2. To assess the range of effect sizes and quality of evidence supporting the potential use of low-dose combination diuretics for improving clinical outcomes in patients with HFpEF

Study Setting: Scoping review of randomized control trials comparing efficacy and safety data for at least 1 of 4 classes of diuretics: loop diuretics, MRA, thiazide or thiazide-like diuretics, or SGLT2i.

Methods: The review team will work in collaboration with a research librarian to develop a comprehensive search strategy. The search strategy will incorporate keywords and controlled vocabulary terms for heart failure with preserved ejection fraction; loop diuretics; mineralocorticoid receptor antagonists (MRA); thiazide or thiazide-like diuretics; and sodium glucose cotransporter-2 inhibitors (SGLT2i). We will adapt and perform the search in the following databases: MEDLINE via Ovid, The Cochrane Library (Wiley), EMBASE (Elsevier), CINAHL with Full Text via EBSCOhost and Web of Science (Thomson Reuters). We will not apply limits to date, publication type, language, or location. We will search each source from the database inception to the present. We will include grey literature and search clinicaltrials.gov and the World Health Organization of International Clinical Trial Registry Platform (WHO ICTRP), as well as the Food and Drug Administration Orange Book and European Medicines Agency. We will review the reference lists of included studies for relevant citations. 

Two reviewers will independently screen abstracts, titles, and full texts of retrieved studies to identify studies to be evaluated further. Two review authors will independently extract key data using a structured data extraction form. Studies will be independently assessed for risk of bias using the Cochrane Risk of Bias Tool. Discrepancies will be resolved through consensus or through review with a third reviewer. 

Inclusion/Exclusion Criteria: Randomized controlled trials or quasi-experimental studies (i.e. pretest-posttest design, interrupted time series design) will be included, comparing the efficacy and safety data for at least 1 of 4 classes of diuretics (loop diuretics, MRA, thiazide or thiazide-like diuretics, or SGLT2i) among patients aged 18 years or older with chronic HFpEF. Included studies will involve at least one arm receiving low-dose diuretics and at least one arm receiving placebo or usual care. Studies will be eligible for inclusion if more than 50% of the patient population has known heart failure. Studies involving diuretic management in the setting of acute decompensated heart failure will be excluded. 

Study Variables to be Assessed: Efficacy variables will include: heart failure hospitalizations, cardiovascular disease-related mortality, health related quality of life, natriuretic peptide levels, and weight change. Safety variables will include: blood pressure change, hypotension, falls, renal function, electrolyte changes, and adverse events. 

Exploratory Outcomes: This study will explore the supporting data for low-dose diuretics for future implementation into a low-dose combination polydiuretic for treatment of HFpEF. 

Time Frame: All published and unpublished data up until September 2019.

Biological Sample Collection: We will not collect any biological sample from the study participants. 

Funding Agency: Northwestern University Department of Preventive Medicine
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