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Multiple guidelines exist for the diagnosis and management of heart failure with preserved ejection fraction (HFpEF).
We systematically reviewed current guidelines and recommendations, developed by national and international medical
organizations, on the management of HFpEF in adults to aid clinical decision-making. VWe searched MEDLINE and EMBASE
on 28 February 2024 for publications over the last 10 years as well as websites of organizations relevant to guideline
development. Of the 10 guidelines and recommendations retrieved, 7 showed considerable rigour of development and
were subsequently retained for analysis. There was consensus on the definition of HFpEF and the diagnostic role of
serum natriuretic peptides and resting transthoracic echocardiography. Discrepancies were identified in the thresholds
of serum natriuretic peptides and transthoracic echocardiography parameters used to diagnose HFpEF. There was
agreement on the general pharmacological and supportive management of acute and chronic HFpEF. However, differences
exist in strategies to identify and address specific phenotypes. Contemporary guidelines for HFpEF management agree
on measures to avoid its development and the consideration of cardiac transplantation in advanced diseases. There
were discrepancies in recommended frequency of surveillance for patients with HFpEF and sparse recommendations
on screening for HFpEF in the general population, use of diagnostic scoring systems, and the role of newly emerging
therapies.
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Key learning points

What is already known:

therapies.

What this study adds:

clinical decision-making and guide future research.

® Numerous clinical practice guidelines developed by national and international medical organizations on the management of heart failure
with preserved ejection fraction have been published in recent years, following breakthrough randomized controlled trial data on emerging

® To our knowledge, this is the first systematic review of current guidelines and recommendations on the management of heart failure with
preserved ejection fraction to assess areas of agreement and disagreement as well as gaps in evidence. We anticipate this will improve

Introduction

Heart failure (HF) is associated with significant morbidity and mortal-
ity with a worse prognosis than certain common cancers.! It exerts an
increasing economic burden on society,? with incidence continuing to
rise with evolving population demographics.® Indeed, recent estimates
indicate the absolute number of patients living with HF has risen
by 23% from 2002 to 2014.* HF is broadly divided into three main
subtypes: (i) HF with reduced ejection fraction (HFrEF); (i) HF with
mildly reduced ejection fraction (HFmrEF); and (iii) HF with preserved
ejection (HFpEF). HFpEF is a condition characterized by clinical symp-
toms and signs of HF in the setting of normal or near-normal left
ventricular (LV) ejection fraction (LVEF) attributed to raised LV filling
pressures at rest or on exertion. Approximately half of all HF patients
suffer from HFpEFR> and it is more commonly seen in individuals with
cardiometabolic diseases, with incidence climbing with advancing age®
With an ageing population, coupled with a rise in obesity and diabetes,
the burden of this disease is projected to become of even greater
significance for population health.”

Given the longstanding lack of disease-modifying therapies,
management of HFpEF has largely been focused on symptom
improvement, reducing congestion with diuretics, and treating car-
diovascular and non-cardiovascular comorbidities. However, break-
through randomized controlled trial data on the use of sodium—
glucose co-transporter 2 (SGLT2) inhibitors in patients with HFpEF
demonstrated reduced composite of cardiovascular death or HF
hospitalizations.® Following these trials, updated clinical prac-
tice guidelines on HFpEF have been published in recent years.
Therefore, our objective was to perform a systematic review of
current guidelines and recommendations from professional orga-
nizations on the diagnosis and management of HFpEF in order
to assess consensus and identify discrepancies to guide future
research.

Methods

Data sources and searches

We conducted a systematic review of English language clinical prac-
tice guidelines and recommendations for the management of HF-
pEF in adults. We searched MEDLINE and EMBASE on 28 Febru-
ary 2024 for guidelines published in the last 10 years. We also
searched websites of organizations relevant to guideline development
(Supplementary material online, Appendix Table 1). This systematic review
was planned, conducted, and reported in agreement with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
recommendations.”

Study selection

We included contemporary documents published by professional organi-
zations which made specific recommendations for HFpEF diagnosis and
management in adults, and met the Institute of Medicine’s definition of
a guideline. Recommendations concerning HFmrEF were not considered.
If more than one guideline from the same organization existed, we con-
sidered the most recent one. Where the most recent guideline was only
a focused update, we combined both guidelines. Consensus statements
were not included, regardless of publication date, in favour of the most
recent guideline. We developed a search syntax in collaboration with
an academic librarian which served as a basis for the search strategy
(Supplementary material online). Key search terms included: ‘heart fail-
ure with preserved ejection fraction’, ‘heart failure with normal ejection
fraction’, ‘diastolic heart failure’, ‘recommendation’, and ‘guideline*..

Data extraction and quality assessment

Titles and abstracts were assessed by two independent reviewers (A.M.
and E.D)) using Rayyan.ai (https://www.rayyan.ai/). Articles were excluded
if both reviewers agreed they were ineligible. Discrepancies were resolved
by consensus after discussion. Both reviewers performed the final selec-
tion for full data extraction.

We used the 23-item Appraisal of Guidelines for Research and Evalu-
ation (AGREE) Il instrument to determine the rigour of development for
each guideline."” Two reviewers (A.M. and E.D.) independently rated the
items, conforming to the instructions of the AGREE Il tool. The average
rigour scores were obtained by expressing the sum of the individual scores
as a percentage of the maximum possible score. Reproducibility of the
two reviewers' scores was good, with an interclass correlation of 0.84
(Supplementary material online, Appendix Table 2). Guidelines were ranked
according to their scores. Editorial independence from the funding body,
external funding, and disclosure of relationships with industry by individual
guideline group members were also assessed.

Data synthesis and analysis

Two reviewers (A.M. and E.D.) extracted all relevant recommendations
from the guidelines that had an AGREE Il score equal to or greater than
50%. A recommendation matrix was produced.

Results

We retrieved 2396 titles, of which 42 were potentially eligible. We
retained 10 guidelines and recommendations on the management
of HFpEF after review of the full manuscripts. Seven of the ten
documents had a rigour score of >50% and form the object of
this analysis (Figure 7). These were obtained from the following or-
ganization societies: American Heart Association/American College
of Cardiology/Heart Failure Society of America (AHA/ACC/HFSA),"?


https://academic.oup.com/ehjqcco/article-lookup/doi/10.1093/ehjqcco/qcae053#supplementary-data
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Citations identified (n=2396)
MEDLINE: 207
EMBASE: 2141

Websites: 48

|

Duplicates (n=1084) |

h 4
l Titles reviewed (n=1312) |

E—

Excluded (n=1270) |

A 4
| Abstracts reviewed (n=42) |

Y

Not part of a guideline or recommendations: 7

Excluded (n=20)

Not relevant: 6
Not the most recent: 7

v
Full text reviewed (n=22)

A 4

Not part of a guideline or recommendations: 3

Excluded (n=12)
Only focused on imaging diagnosis: 2
Not relevant: 3

Not the most recent: 1
Review only: 3

Y

Included guidelines (n=10)
AGREE Il rigor score 250%: 7
AGREE Il rigor score <50%: 3

Figure | Summary of the guideline search and review process. The number of guidelines at each step is indicated. AGREE Il, Appraisal of Guidelines

for Research and Evaluation II.

National Heart Foundation of Australia/Cardiac Society of Australia
and New Zealand (NHFA/CSANZ),"® Canadian Cardiovascular Soci-
ety/Canadian Heart Failure Society (CCS/CHFS)," European Society
of Cardiology (ESC)," "¢ Japanese Circulation Society/Japanese Heart
Failure Society (JCS/JHFS),"”'® Saudi Heart Association (SHA),'?20
and National Institute for Health and Care Excellence (NICE) of the
United Kingdom.2"22 Table 1 summarizes the selected guidelines along
with rigour scores and conflicts of interest.

Areas of agreement

Definition of HFpEF

All guidelines defined HFpEF as the presence of clinical signs and
symptoms of HF alongside an LVEF >50% on cardiac imaging. Six of
the documents also required echocardiographic and/or invasive evi-
dence of cardiac abnormalities consistent with LV diastolic dysfunction
or raised LV filling pressures,'?'3:15:17.19.21 and five included raised
natriuretic peptides (NPs).12:13.15.19.21

Diagnostic tests

There was consensus between guidelines that transthoracic echocar-
diography (TTE) with LV diastolic function assessment and NPs were
the key diagnostic tests. If TTE is non-diagnostic, the guidelines rec-
ommended that alternative imaging, such as cardiovascular magnetic
resonance, should be considered to assess cardiac structure and
function or help elucidate aetiology. Cardiopulmonary exercise testing
(CPET) should also be considered as per four guidelines to help iden-
tify the cause of dyspnoea when uncertain and/or quantify functional

capacity.'>1>17:1% AHA/JACC/HFSA and JCS/JHFS also recommended
CPET in the assessment of eligibility for advanced treatment.

With respect to invasive assessment, four guidelines advised con-
sideration of right heart catheterization to aid with diagnosis, monitor
pulmonary artery pressure in select patients, or as a workup for
advanced treatment.'>1>171% Furthermore, four guidelines recom-
mended consideration of endomyocardial biopsy if a specific cause
of HF is suspected that would influence therapy, such as myocarditis
or amyloidosis.'?">17:19 |f an inherited cardiomyopathy is suspected
as the underlying aetiology, both AHA/ACC/HFSA and SHA recom-
mended counselling and genetic testing.

Prevention

Numerous strategies were recommended primordial for primary and
secondary prevention of HFpEF. All guidelines focussed on the control
of reversible cardiovascular risk factors through lifestyle modification
and pharmacological therapy. Six guidelines strongly recommended
tight control of hypertension.'>1>17.1% The AHA/ACC/HFSA and
CCS/CHFS advised comparatively stricter targets of blood pressure
<130/80 mmHg if there is a high risk of cardiovascular disease
(CVD), defined as CVD risk >10% by the former. Similarly, five
guidelines recommended initiation of SGLT2 inhibitors, typically in
patients with type 2 diabetes mellitus (T2DM) and a high risk/presence
of CVD.'213.15.17.19 ESC also recommended initiation of SGLT2 in-
hibitors and finerenone, a non-steroidal mineralocorticoid receptor
antagonist (MRA), in T2DM with concomitant chronic kidney disease
(CKD).
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Acute treatment

There was consensus that initiation and/or up-titration of an intra-
venous loop diuretic was the preferred therapy for relief of acute
fluid overload. Should loop diuretic response prove inadequate despite
further dose increases or use of a continuous infusion, six guidelines
recommended combination with a thiazide,'2'>17:1% and four advised
consideration of adding an MRA.">~%17 NICE, the only organization
to not recommend a thiazide, suggested consideration, but that fur-
ther evidence is required.

If pulmonary congestive symptoms are refractory to standard
treatment, and in the absence of symptomatic hypotension, then
intravenous vasodilators such as sodium nitroprusside can be consid-
ered as per six guidelines to optimise preload and afterload.'?>17:19
Selected guidelines highlighted concomitant myocardial ischaemia, mi-
tral regurgitation, or severe hypertension as comorbidities where
vasodilators may prove more effective. Despite the concordance in
indication, there was minor disparity in the systolic blood pressure
threshold for withholding vasodilators, varying between <90 and
110 mmHg. Extra care should also be taken in patients with valvular
stenosis.

Five guidelines provided a class 1 recommendation for the use of
oxygen therapy in the presence of hypoxia.’>™">"7:1 |n the event
of persistent hypoxia and tachypnoea despite oxygen therapy, five
guidelines also recommended consideration of non-invasive ventila-
tory support,'31%:17.19.22 and four recommended invasive ventilation
if there was progressive respiratory failure and acidosis despite the
aforementioned treatment.'>:17:19:22

Upon progression to potentially reversible cardiogenic shock, con-
sideration of inotropes was advised by six guidelines.'213:15:17.19.22
Vasopressors were recommended as a possible adjunct by four
guidelines,”™17:19:22 although both ESC and NHFA/CSANZ warned
of the potential for increased afterload and further reduction in end-
organ perfusion. Crucially, routine use of these therapies outside of
cardiogenic shock was discouraged given their extensive side effect
profiles.

Chronic treatment

There was unanimity amongst the guidelines that diuretics should
be given to treat fluid retention in chronic HFpEF. All guidelines re-
ported an initial preference for loop diuretics, aside from SHA, which
did not specify. All guidelines also recommended the identification
and treatment of any known aetiology and comorbidities associ-
ated with HFpEF to improve outcomes. Common cardiovascular and
non-cardiovascular comorbidities acknowledged across the guidelines
included atrial fibrillation (AF), valvular heart disease, hypertension,
diabetes mellitus, anaemia, sleep apnoea, and renal dysfunction. Four
guidelines (published after 2021) recommended SGLT2 inhibitors
as a pharmacological disease-modifying therapy for HFpEF'2:15:19.22,
these were updated following publication of positive results from the
DELIVER? and EMPEROR-PRESERVED trials.

All guidelines were in agreement that a multidisciplinary HF pro-
gramme should be offered. Patient education on HF self-management
was also a common theme, and five guidelines recommended
respiratory illness vaccinations.'>'>17:19.21 Al guidelines recom-
mended exercise therapy, of which five specified cardiac rehabilitation
programs,12:15:17.19.21

Advanced treatment

Advanced HF is primarily defined by the persistence of severe symp-
toms despite maximal medical therapy. Recommendations provided
by the guidelines were not specific to advanced HF secondary to
HFpEF, and the vast majority will have reduced LVEF. Nevertheless,
management of these patients under an advanced HF specialist team
was advised. Six guidelines recommended consideration of cardiac

transplantation as the gold standard for treatment,'"">19:2" recog-

nizing that advanced comorbidity in HF excludes a high proportion of
patients from candidacy.?® Five guidelines agreed that palliative care
input was beneficial in alleviating symptoms and improving quality
of life.12=1417.21 Early palliative intervention, intensifying with disease
progression, alongside supportive measures for symptomatic relief
were key in holistically addressing patient needs.

Areas of disagreement

Imaging parameters and biomarkers

TTE was the preferred first-line imaging modality for diagnosis of
LV diastolic dysfunction and structural heart disease. Although many
parameters and their diagnostic thresholds were similar, noteworthy
exceptions included ESC defining an early transmitral filling velocity
(E) to early myocardial relaxation velocity (¢') ratio (E/e’) at rest >9
and AHA/ACC/HFSA defining a left atrial volume indexed to body
surface area (LAVI) >29 mL/m?; both of these thresholds were lower
than those provided by other guidelines.

Differences were also observed in the interpretation of NP val-
ues; some guidelines used distinct diagnostic thresholds based on
the acuity of HF whereas others considered the effect of AF,
CKD, and age on NP cut-offs and adjusted accordingly. More-
over, NICE and NHFA/CSANZ were notable for recommending
a comparatively higher diagnostic threshold of N-terminal pro-
B-type NP (NT-proBNP) at >400 ng/L and >450 (age <50
years), >900 (age 50-75 years) or >1800 ng/L (age >75 years),
respectively.

Screening and diagnostic algorithm

Widespread support for one specific diagnostic algorithm was lacking.
While ESC, AHA/ACC/HFSA, JCS/JHFS and SHA discussed the use
of score-based diagnostic algorithms, implementation and choice of
score was typically left to physician discretion. When diagnostic score
or biomarkers and resting TTE are equivocal, diastolic stress testing
was only recommended by ESC and SHA. The former discussed
the benefits of invasive haemodynamic exercise testing as a confir-
matory test, while the latter recommended assessment of diastolic
function when stressed via CPET and TTE. The AHA/ACC/HFSA and
JCS/JHFS advised diastolic stress testing when diagnosis is uncertain
by offering exercise TTE in the main text, but did not provide a formal
recommendation.

With regards to screening patients at risk of developing HF, only
the AHA/ACC/HFSA recommended usage of NPs and risk scores to
prevent onset. The challenges were acknowledged, especially given the
heterogeneous aetiology and risk factors underlying HF.

Acute treatment

The use of tolvaptan in an acute setting was only recommended in the
CCS/CHFS and JCS/JHFS guidelines. Both encouraged consideration in
the presence of fluid overload and hyponatraemia, although JCS/|HFS
also stipulated oedema refractory to loop diuretics as a second in-
dication. The AHA/ACC/HFSA and NHFA/CSANZ guidelines also
suggested consideration, but not as a formal recommendation given
the paucity of positive results from trials to date. Similarly, adjunc-
tive acetazolamide was recommended only by the SHA in patients
with resistant oedema or insufficient symptomatic response to loop
diuretics.

Ultrafiltration, as a therapeutic ‘last resort’ for refractory fluid
overload, was recommended by the JCS/JHFS, NICE, and SHA guide-
lines. The ESC and NHFA/CSANZ guidelines discussed the possible
benefits of initiating ultrafiltration, but did not recommend its routine
use.
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Chronic treatment

The role of combination diuretic strategies in chronic HFpEF was
inconsistent between guidelines. The AHA/ACC/HFSA, ESC, and
NHFA/CSANZ guidelines recommended consideration of thiazides
as an adjunct if the patient is hypertensive. Additionally, oedema
refractory to loop diuretics irrespective of blood pressure was a
second indication only identified in the AHA/ACC/HFSA guideline.
The JCS/JHFS guideline was unique in its preference for long-acting
loop diuretics such as azosemide over furosemide, alongside the
long-term continuation of tolvaptan if initiated in an acute setting.
Four guidelines recommended dietary sodium restriction to reduce
congestive symptoms.'>1417.21 However, the paucity of evidence re-
garding efficacy and level of restriction was acknowledged, and there
remains little consensus on whether this is an effective treatment
strategy in chronic HFpEF.

There is inconsistent guidance on the benefit of renin-
angiotensin-aldosterone system (RAAS) inhibitors and beta-blockers
for treating chronic HFpEF. Although generally acknowledged
to have weak evidence, four guidelines recommended treat-
ment with an MRA and angiotensin receptor blocker (ARB)
(class II-lIb recommendation).'®1%:2123 Alternatively, instead of an
ARB, three guidelines suggested consideration of an angiotensin-
receptor/neprilysin inhibitors (ARNI)'®21:23 and only the JCS/JHFS
guideline suggested an angiotensin-converting enzyme inhibitors
(ACEi). Two guidelines suggested the use of a beta-blocker.2"?3 The
AHA/ACC/HFSA guideline indicated stronger support for MRA, ARB,
and ARNI initiation in those with an LVEF closer to 50%.

Surveillance

There were inconsistent recommendations across the guidelines
for clinical surveillance frequency and constitution, with often only
generic statements provided. For stable patients with chronic HFpEF,
both ESC and NICE recommended six-monthly reviews whereas
both JCS/JHFS and CCS/CHFS advised at least annual surveillance,
with higher risk patients warranting more frequent follow-up for
the latter. No other guidelines provided information on surveillance
frequency for patients with chronic HFpEF. Following hospital dis-
charge for initial admission with acute HF, the ESC, NICE, and
NHFA/CSANZ guidelines recommended review within 2 weeks, while
AHA/ACC/HFSA recommended review within 1 week. The remain-
ing guidelines did not specify a timeframe for review after hospital
discharge. AHA/ACC/HFSA, SHA and NHFA/CSANZ weakly recom-
mended monitoring of pulmonary artery pressure with an implantable
device in symptomatic patients (class ll-Ilb recommendation). ESC and
NHFA/CSANZ also considered non-invasive telemonitoring, where
patients are typically required to self-record measurements at home.

Discussion

We identified ten clinical practice guidelines and recommendations,
of which seven were rigorously developed, on the diagnosis and
management of patients with HFpEF. There is consensus on the
definition of HFpEF and steps to diagnose the syndrome with the role
of biomarkers, non-invasive imaging and invasive tests. All guidelines
addressed the pharmacological management of chronic HFpEF, with
an emphasis on the role of diuretics and vasodilators for symptom
control. Recently published guidelines advocate the use of SGLT2
inhibitors to improve the quality of life and reduce HF hospitalizations.
Cardiac transplantation can be considered in advanced HFpEF, for
those eligible. The very clear role to prevent the development of
HFpEF by addressing cardiometabolic comorbidities is key. Multidis-
ciplinary team (MDT) involvement throughout was key in ensuring
personalized care.

Discrepancies are present in the thresholds of key biomarker and
imaging parameters used to diagnose HFpEF, the specific treatment
strategies used to manage acute and chronic HFpEF (beyond SGLT2
inhibitors and diuretics), and the frequency of surveillance. There
was limited guidance on screening for HFpEF in the general pop-
ulation, use of diagnostic scoring systems, and the role of newly
emerging therapies. Figure 2 provides a summary of the areas of agree-
ment, disagreement and potential gaps in evidence requiring future
clarification.

Imaging parameters and biomarkers
Guidance on the use of TTE for diagnosis of LV diastolic dysfunc-
tion in HFpEF largely stems from the 2016 American Society of
Echocardiography/European Association of Cardiovascular Imaging
guidelines.”* Key parameters were e, average E/e’ ratio, LAVI and
tricuspid regurgitation peak velocity. Diagnostic thresholds for these
varied occasionally. ESC derived recommended cut-offs from data
analysing pivot points associated with mortality risk, and consequently
settled on E/e’ >9 as suggestive of diastolic dysfunction.?” It should
be noted that there was an acceleration of risk above 14, and indeed,
E/e’ >14 was indicative of diastolic dysfunction in other guidelines.
Left atrial strain, a comparatively novel marker, has been shown
to accurately categorise diastolic dysfunction and correlate with its
progression.?®?’ It has already been touted as a potential new param-
eter in the British Society of Echocardiography’s upcoming diastolic
dysfunction guideline, but did not feature in the guidelines reviewed
to date.

The thresholds for NPs and their use in the diagnosis of HFpEF
remain discordant. Although elevated levels correlate with worsening
diastolic dysfunction, NPs are lower in HFpEF compared with HFrEF,2
and can be in the normal range for some patients.?” Acknowledge-
ment that levels can also rise with age led to NHFA/CSANZ advising
differing age-related rule-in thresholds, including a noticeably elevated
threshold for patients >75 years (NT-proBNP >1800 ng/L).3* Co-
morbidities such as AF and obesity, which are common in HFpEF,
also affect NPs and the ESC guideline suggested a raised threshold
in those with AF and proposed lowering in obesity.3" Nevertheless,
challenges associated with NPs extend beyond their initial diagnostic
utility. Treatment of comorbidities may reduce levels without nec-
essarily indicating improvement in HF, potentially confounding the
interpretation of serial NP measurements.>? This partially explains the
difficulty in utilizing NPs in prognosis, risk stratification, and guidance
of management.

Score-based diagnhostic algorithms

Two scores, the H,PEF and HFA-PEFF, have been developed to aid
diagnosis of HFpEF, especially when initial investigations are equivo-
cal despite high clinical suspicion.3*3* The ESC proposes HFA-PEFF
be utilized provided the necessary expertise is available, while the
AHA/ACC/HFSA does not state a preference between the two. Both
scores assess the likelihood of diagnosis, although in a significant
proportion diagnostic uncertainty remains and further investigations,
such as diastolic stress testing, are required. It should be noted that
discrepancy between the scores exist, and studies assessing accuracy
have returned mixed results.3>-3

Diuretics

Use of diuretics for symptomatic relief of fluid retention in chronic
HFpEF is well-established. Loop diuretics, conventionally furosemide,
are the drugs of choice and the lowest effective dose should be given
in the first instance. Yet, there is no evidence that diuretics improve
HFpEF prognosis, and there is some evidence to suggest they may
stimulate the sympathetic nervous system and RAAS.338 Indeed, it is
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Management of Heart Failure with Preserved Ejection Fraction
Summary of Clinical Practice Guidelines and Recommendations
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Figure 2 Summary of clinical practice guidelines and recommendations on heart failure with preserved ejection fraction management. CMR,
cardiovascular magnetic resonance; CPET, cardiopulmonary exercise testing; GLP-1, glucagon-like peptide-1; HFpEF, heart failure with preserved
ejection fraction; MRA, mineralocorticoid receptor antagonist; NP, natriuretic peptide; RAAS, renin-angiotensin-aldosterone system; SGLT2/1,

sodium-glucose co-transporter 2/1; TTE, transthoracic echocardiography.

this very reason which led to the JCS/JHFS guideline being an outlier
in recommending the long-acting azosemide over furosemide, given
the former’s comparatively reduced neurohormonal impact.’”

Loop diuretics are the backbone of acute fluid overload manage-
ment, and when initially ineffective there is preference for initial dose
up-titration over combination diuresis strategies. However, in the
event of refractory oedema, addition of a thiazide or thiazide-like
diuretic such as metolazone can be considered to maximize diuretic
synergy through sequential nephron blockade.>® Close monitoring of
renal function and electrolytes is crucial, given the increased propen-
sity for derangement.*® Adjunctive tolvaptan was another option
provided by the CCS/CHFS and JCS/JHFS guidelines. The literature
remains ambiguous, and while some symptomatic improvement has
been reported, no effect on mortality or rehospitalization has yet
been observed.*'~** Alternatively, addition of acetazolamide along-
side loop diuretics has recently been shown to increase incidence of
successful decongestion across the LVEF spectrum.*® Although the
ESC in their 2023 update emphasised the need for further data prior
to advocating usage, the SHA have recommended consideration.

SGLT2 and SGLT1 inhibition

The identification of SGLT?2 inhibitors as the first disease-modifying
therapy for HFpEF has led to early adoption in all recent guideline
updates. Trials met their endpoints largely through a reduction in
HF hospitalizations,®® and produced similar results when LVEF was

between 25% and 65%.4¢ The positive effects of empagliflozin were at-
tenuated when LVEF was >65%, unlike dapagliflozin where reduction
in the primary endpoint persisted across the spectrum of LVEF.447
Nevertheless, a pooled data meta-analysis later identified significant
reduction in HF hospitalizations and cardiovascular death for SGLT2
inhibitors across the LVEF spectrum.*®

The SOLOIST-WHF* trial investigated combined SGLT2 and
SGLT1 inhibition via sotagliflozin in recently worsening HFpEF
with T2DM, although the trial was terminated early following the
COVID-19 pandemic and insufficient funding. Positive results have
led to the ESC and AHA/ACC/HFSA recommending sotagliflozin in
certain populations, but the benefits of widespread use remain un-
clear. Adverse events, such as diarrhoea, genital infections and diabetic
ketoacidosis, have also been more commonly associated with so-
tagliflozin compared with placebo.>® The ongoing SOTA-P-CARDIA
(NCTO05562063) trial aims to further delineate potential benefits of
sotagliflozin in HFpEF without T2DM. Studies comparing combined
SGLT?2 and SGLT1 inhibition with selective SGLT2 inhibition are also
required to distinguish the effect of SGLT1 inhibitory action.

GLP-1 receptor agonists

As yet, there are no recommendations in the guidelines regard-
ing the use of GLP-1 receptor agonists in HFpEF. The recently
published STEP-HFpEF' and STEP-HFpEF DM trials concluded
that semaglutide treatment resulted in fewer symptoms, improved
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exercise function and increased weight loss compared with placebo.
These effects were consistent across patient demographics and clinical
characteristics.>> However, the effect of semaglutide on HF hospital-
ization or mortality was only investigated as a composite secondary
endpoint. Furthermore, these trials predate the advent of SGLT2
inhibitors as key therapeutics, and the effects of combination therapy
remains unknown. The SUMMIT trial (NCT04847557) is currently
investigating the effect of tirzepatide, a combined glucose-dependent
insulinotropic polypeptide and GLP-1 receptor agonist, on HF symp-
toms, cardiovascular death and HF events. Given the promising results
observed thus far, a notable increase in research is anticipated.

Role of RAAS inhibitors and
beta-blockers

Treatment of concurrent comorbidities remains the cornerstone of
HFpEF management, and many patients will already be taking a
combination of ACEi, ARB, ARNI, MRA, or beta-blocker for other
indications. In part, this is due to the change in the LVEF definition of
HFpEF in recent guidelines, with the pillars of prognostically important
HFrEF therapy extrapolated to HFmrEF (LVEF <50%).>*

Initiation of an MRA or ARB for HFpEF was appropriate as
per four guidelines, while three recommended an ARNI. Despite
major trials demonstrating no significant improvement in primary
outcomes for MRAs, ARBs or ARNIs, post-hoc analyses and sec-
ondary outcome data suggest some potential benefit, especially in
those with an LVEF closer to 50%.5°°%0 The ambiguity of the evi-
dence, and the uncertainty surrounding the ideal target population of
these medications, explains the weak recommendations provided, al-
though the AHA/ACC/HFSA suggest stronger consideration in those
with comparatively lower LVEF. The SPIRIT-HF (NCT04727073) and
SPIRRIT-HFpEF (NCT02901184) trials are ongoing and will provide
further insight into the role of MRAs in HFpEF.

Given only the recent publication of large clinical trials, the ESC was
alone in recommending the non-steroidal MRA, finerenone, to reduce
HF hospitalizations in patients with T2DM and CKD.*'+¢? Broadening
the scope of those eligible for therapy remains a possibility, and is being
investigated in the Moonraker clinical development program which
encompasses a series of HF trials for finerenone. The first of these
trials, FINEARTS-HF (NCT04435626), is expected to be published

soon.

Multidisciplinary interventions

Involvement of the wider MDT is crucial in providing personalized
treatment and effective preventive care. Cardiac rehabilitation typ-
ically consists of medical assessment, patient education on lifestyle
modifications, psychosocial support and exercise training.®> There is
a wealth of evidence for its efficacy in HFrEF through improvement
in quality of life and reduction in hospitalization, but significantly less
data exists in HFpEF.6*¢* Five guidelines still recommended cardiac
rehabilitation, but the need for further research is acknowledged.
The REHAB-HFpEF (NCT05525663) and REACH-HFpEF trials are
underway and aim to investigate the effect of rehabilitation on HFpEF
outcomes.

Cardiac rehabilitation constitutes an important aspect of HF-
pEF management, and the objectives often overlap with nurse-
led programmes, self-management strategies, and palliative care
involvement.®3 The majority of guidelines emphasized the importance
of addressing palliative care needs by the wider MDT. This should
start early in disease trajectory, with referral to specialist palliative
care clinicians if patient needs are otherwise being unmet. This highly
personalized approach and unpredictable disease progression can lead
to uncertainty over timing of referral, to the detriment of the patient’s
quality of life.%>

The benefits of salt restriction in HFpEF remain unclear, and appear
to vary with level of restriction, target population and involvement
of the wider MDT.%® The SODIUM-HF trial and a subsequent meta-
analysis have recently reported no reduction in HF clinical events
with sodium restriction, although symptomatic improvement remains
a possibility.?>¢” Ensuring compliance with specific diets has proved
challenging in studies, and strategies such as delivering pre-prepared
meals and nurse-led education have been trialled.®%” Given the lack
of certainty, further research is warranted to understand if sodium
restriction is beneficial.

Surveillance

Differences in the recommended monitoring frequency for stable
HFpEF were evident, with two guidelines advocating for minimum
6 monthly' 2" and annual reviews.'*"” Surveillance frequency should
increase with worsening clinical stability, yet there remains no consen-
sus on appropriate level of monitoring. Studies investigating optimum
monitoring intervals from an outcome and cost-effectiveness perspec-
tive are lacking. Consequent disparity in clinical practice may lead to
superfluous or insufficient monitoring of patients. Consensus is also
lacking on the constitution of monitoring, and whether HF specialists,
nurses, or primary care physicians should be responsible for routine
follow-up.

The increasing uptake of non-invasive home telemonitoring sys-
tems, as recommended by the ESC and NHFA/CSANZ guidelines,
further complicates the above. They can be used in optimization of
treatment or detection of deterioration, although the ESC favours
the former." Benefits include increasing accessibility for patients with
poor mobility and who are in geographically underserved areas, and
supplementing the paucity of HF-specific physicians and nurses across
many countries.”® A Cochrane systematic review observed that home
telemonitoring reduced mortality and HF hospitalizations, although
neutral trials subsequently published may attenuate these results.”"”2

Screening

The AHA/ACC/HFSA discuss the utility of NPs in screening for HF
in at-risk patients. Two clinical trials observed reduced rates of ad-
verse cardiovascular outcomes, and achieved their primary endpoints
following NP screening (BNP >50 pg/L and NT-proBNP >125 pg/L)
and subsequent management.”>"’#4 Importantly, the number of clinical
events in these studies were low, and the effect that screening had on
HFpEF specifically is unknown. Further evidence is required, especially
given a proportion of patients with HFpEF have normal NP levels,
to avoid unnecessary investigations where thresholds are too low to
ensure cost-effectiveness and avoid undue patient anxiety.

Limitations

Some limitations require attention given the potential for bias. First,
our systematic review was restricted to guidelines published in the
English language. We mitigated the impact of this on our results by fol-
lowing a robust systematic methodology in accordance with PRISMA
guidelines. Second, detailed recommendations on the management
of comorbidities in HFpEF were not scrutinized and are beyond the
scope of this review. Lastly, we did not assess the validity of individual
recommendations made by the guidelines. Instead, we ensured all
included studies were rigorously developed using AGREE I scoring.

Conclusions

There is concordance amongst the guidelines for management of
HFpEF on the use of diuretics for symptomatic relief, SGLT?2 inhibitors
to provide prognostic benefit, and involvement of the wider MDT
to provide holistic care. However, the absence of a standardized
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diagnostic algorithm was evident, stemming from varying thresholds
for NP and TTE parameters, and diverse utilization of diagnostic
scores. Increased consensus on the diagnosis of HFpEF may aid the
application of therapies across geographical boundaries. Further re-
search is justified to investigate the potential benefits of combined
SGLT?2 and SGLT1 inhibition, GLP-1 receptor agonists, non-steroidal
MRAs, and cardiac rehabilitation in HFpEF management.

Supplementary material

Supplementary material is available at European Heart Journal—
Qudlity of Care and Clinical Outcomes online.

Acknowledgements
We would like to thank specialist librarian Hayley Clark for her collab-
oration in formulating the search syntax we used for this manuscript.
A.M. recognizes the National Institute for Healthcare Research
(NIHR) Integrated Academic Training program which supports his
Academic Clinical Fellowship (ACF-2022-19-003). R.Z. is supported
by a NIHR Advanced Fellowship award (NIHR302961). N.A. acknowl-
edges support from the Medical Research Council for his Clinician
Scientist Fellowship (MR/X020924/1).

Funding

No specific funding for this work.

Conflict of interest: R.Z. has received travel grant to a congress
and served on a steering committee for AstraZeneca. FR. has received
congress travel grants from Takeda/Daichii Sankyo. A.G has received
travel grant to a congress and speakers for AstraZeneca. All other
authors declare no potential conflicts of interest.

Data availability

The data underlying this article are available in the article and in its
online supplementary material. Any further data that readers would
like, can be made available on reasonable request to the corresponding
author.

References

1. Mamas MA, Sperrin M, Watson MC, Coutts A, Wilde K, Burton C et al. Do pa-
tients have worse outcomes in heart failure than in cancer? A primary care-based
cohort study with 10-year follow-up in Scotland. Eur | Heart Fail 2017;19:1095-1104.
https://doi.org/10.1002/EJHF.822

2. Cook C, Cole G, Asaria P, Jabbour R, Francis DP. The annual global economic burden
of heart failure. Int | Cardiol 2014;171:368-376. https://doi.org/10.1016/j.ijjcard.2013.
12.028

3. Bozkurt B, Ahmad T, Alexander KM, Baker WL, Bosak K, Breathett K et al. Heart
failure epidemiology and outcomes statistics: a report of the Heart Failure Society of
America. | Card Fail 2023;29:1412-1451. https:/doi.org/10.1016/].CARDFAIL.2023.
07.006

4. Shahim B, Kapelios CJ, Savarese G, Lund LH. Global public health burden of heart
failure: an updated review. Card Fail Rev 2023;9:e11. https://doi.org/10.15420/CFR.
2023.05

5. Dunlay SM, Roger VL, Redfield MM. Epidemiology of heart failure with preserved
ejection fraction. Nat Rev Cardiol 2017;14:591-602. https://doi.org/10.1038/nrcardio.
2017.65

6. Heerebeek Lv, Paulus WJ. Understanding heart failure with preserved ejection frac-
tion: where are we today? Neth Heart | 2016;24:227-236. https://doi.org/10.1007/
$12471-016-0810-1

7. Savarese G, Becher PM, Lund LH, Seferovic P, Rosano GMC, Coats AJS. Global burden
of heart failure: a comprehensive and updated review of epidemiology. Cardiovasc Res
2023;118:3272-3287. https://doi.org/10.1093/cvr/cvac013

8. Solomon SD, McMurray JJV, Claggett B, de BRA, DeMets D, Hernandez AF et al.
Dapagliflozin in heart failure with mildly reduced or preserved ejection fraction.
N Engl | Med 2022;387:1089-1098. https://doi.org/10.1056/nejmoa2206286

9. Anker SD, Butler J, Filippatos G, Ferreira JP, Bocchi E, Bohm M et al. Empaglifiozin in
heart failure with a preserved ejection fraction. N Engl | Med 2021;385:1451-1461.
https://doi.org/10.1056/nejmoa2107038

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Moher D, Liberati A, Tetzlaff |, Altman DG. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement David Moher and colleagues
introduce PRISMA, an update of the QUOROM guidelines for reporting system-
atic reviews and meta-analyses. BMJ 2009; 339: b2535. https://doi.org/10.1136/
bm;j.b2535

Brouwers MC, Kho BHSc ME, Browman GP, Burgers S, Cluzeau F, Feder G et al.
McMaster University Brouwers F. Analysis AGREE II: advancing guideline develop-
ment, reporting and evaluation in health care. Can Med Assoc | 2010;182:E839.
https://doi.org/10.1503/cmaj.090449

Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM et al. 2022
AHA/ACC/HFSA Guideline for the Management of Heart Failure: A Report of
the American College of Cardiology/American Heart Association Joint Committee
on Clinical Practice Guidelines. Circulation 2022;145:€895-e1032. https://doi.org/10.
1161/CIR.0000000000001063

Atherton JJ, Sindone A, De PCG, Driscoll A, MacDonald PS, Hopper | et al. National
Heart Foundation of Australia and Cardiac Society of Australia and New Zealand:
guidelines for the prevention, detection, and management of heart failure in Australia
2018. Heart Lung Circ 2018;27:1123-1208. https://doi.org/10.1016/].HLC.2018.06.
1042

Ezekowitz JA, O’'Meara E, McDonald MA, Abrams H, Chan M, Ducharme A et al.
2017 comprehensive update of the Canadian Cardiovascular Society guidelines for
the management of heart failure. Can | Cardiol 2017;33:1342-1433. https://doi.org/
10.1016/).CJCA.2017.08.022/AT TACHMENT/34D2E50F-9493-4378- AABS-
983EC7C58COD/MMC1.PDF

McDonagh TA, Metra M, Adamo M, Baumbach A, Bohm M, Burri H et al. 2021 ESC
guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur Heart
J 2021;42:3599-3726. https://doi.org/10.1093/eurheartj/ehab368

McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Béhm M et al. 2023
focused update of the 2021 ESC guidelines for the diagnosis and treatment of acute
and chronic heart failure developed by the task force for the diagnosis and treatment
of acute and chronic heart failure of the European Society of Cardiology (ESC) Wi.
Eur Heart | 2023;44:3627-3639. https://doi.org/10.1093/eurheartj/ehad195

Tsutsui H, Goto Y, Higo T, Hirayama A, Isobe M, Ito H et al. JCS 2017/JHFS 2017
guideline on diagnosis and treatment of acute and chronic heart failure — digest
version. Circ | 2019;83:2084-2184. https://doi.org/10.1253/circ|.CJ-19-0342

Tsutsui H, Ide T, Ito H, Kihara Y, Kinugawa K, Kinugawa S et al. JCS/JHFS 2021 guideline
focused update on diagnosis and treatment of acute and chronic heart failure. | Card
Fail 2021;27:1404-1444. https:/doi.org/10.1016/j.cardfail.2021.04.023

AlHabeeb W, Al-Ayoubi F, AlGhalayini K, Ghofaili F A, Hebaishi Y A, Al-Jazairi A et al.
Saudi Heart Association (SHA) guidelines for the management of heart failure. J Saudi
Heart Assoc 2019;31:204-253. https://doi.org/10.1016/j.jsha.2019.06.004

Habeeb W Al, Tash A, Elasfar A, Almasood A, Bakhsh A, Elshaer F et al. 2023
National Heart Center/Saudi Heart Association focused update of the 2019 Saudi
Heart Association guidelines for the management of heart failure. | Saudi Hear Assoc
2023;35:71-134.

National Institute for Health and Care Excellence. Chronic heart failure in adults:
diagnosis and management. Published 2018. https://www.nice.org.uk/guidance/ng106
(accessed 20 May 2023).

NICE Clinical Guidelines. Acute heart failure: diagnosis and management. Published
2021. https://www.nice.org.uk/guidance/cg187 (accessed May 2023).

Bhagra SK, Pettit S, Parameshwar ]. Cardiac transplantation: indications, eligi-
bility and current outcomes. Heart 2019;105:252-260. https://doi.org/10.1136/
HEARTJNL-2018-313103

Nagueh SF, Smiseth OA, Appleton CP, Byrd BF, Dokainish H, Edvardsen T et al.
Recommendations for the evaluation of left ventricular diastolic function by echocar-
diography: an update from the American Society of Echocardiography and the
European Association of Cardiovascular Imaging. | Am Soc Echocardiogr 2016;29:
277-314. https://doi.org/10.1016/j.echo.2016.01.011

Playford D, Strange G, Celermajer DS, Evans G, Scalia GM, Stewart S et al. Diastolic
dysfunction and mortality in 436 360 men and women: The National Echo Database
Australia (NEDA). Eur Heart | Cardiovasc Imaging 2021;22:505-515. https:/doi.org/
10.1093/ehjci/jeaa253

Singh A, Addetia K, Maffessanti F, Mor-Avi V, Lang RM. LA strain for categorization
of LV diastolic dysfunction. JACC Cardiovasc Imaging 2017;10:735-743. https://doi.org/
10.1016/j,jcmg.2016.08.014

Frydas A, Morris DA, Belyavskiy E, Radhakrishnan AK, Kropf M, Tadic M et al. Left
atrial strain as sensitive marker of left ventricular diastolic dysfunction in heart failure.
ESC Heart Fail 2020;7:1956. https://doi.org/10.1002/EHF2.12820

Van VDJ, GCML, Jaarsma T, Van GWH, Hoes AW, Tijssen JGP et al. B-type natriuretic
peptide and prognosis in heart failure patients with preserved and reduced ejection
fraction. | Am Coll Cardiol 2013;61:1498-1506. https:/doi.org/10.1016/jjacc.2012.12.
044

Verbrugge FH, Omote K, Reddy YNV, Sorimachi H, Obokata M, Borlaug BA. Heart
failure with preserved ejection fraction in patients with normal natriuretic peptide
levels is associated with increased morbidity and mortality. Eur Heart | 2022;43:
1941-1951. https://doi.org/10.1093/eurheartj/ehab911


https://academic.oup.com/ehjqcco/article-lookup/doi/10.1093/ehjqcco/qcae053#supplementary-data
https://doi.org/10.1002/EJHF.822
https://doi.org/10.1016/j.ijcard.2013.12.028
https://doi.org/10.1016/J.CARDFAIL.2023.07.006
https://doi.org/10.15420/CFR.2023.05
https://doi.org/10.1038/nrcardio.2017.65
https://doi.org/10.1007/s12471-016-0810-1
https://doi.org/10.1093/cvr/cvac013
https://doi.org/10.1056/nejmoa2206286
https://doi.org/10.1056/nejmoa2107038
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.1503/cmaj.090449
https://doi.org/10.1161/CIR.0000000000001063
https://doi.org/10.1016/J.HLC.2018.06.1042
https://doi.org/10.1016/J.CJCA.2017.08.022/ATTACHMENT/34D2E50F-9493-4378-AAB8-983EC7C58C0D/MMC1.PDF
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1093/eurheartj/ehad195
https://doi.org/10.1253/circj.CJ-19-0342
https://doi.org/10.1016/j.cardfail.2021.04.023
https://doi.org/10.1016/j.jsha.2019.06.004
https://www.nice.org.uk/guidance/ng106
https://www.nice.org.uk/guidance/cg187
https://doi.org/10.1136/HEARTJNL-2018-313103
https://doi.org/10.1016/j.echo.2016.01.011
https://doi.org/10.1093/ehjci/jeaa253
https://doi.org/10.1016/j.jcmg.2016.08.014
https://doi.org/10.1002/EHF2.12820
https://doi.org/10.1016/j.jacc.2012.12.044
https://doi.org/10.1093/eurheartj/ehab911

588

A. Mahmood et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Muscari A, Bianchi G, Forti P, Magalotti D, Pandolfi P, Zoli M. N-terminal pro B-type
natriuretic peptide (NT-proBNP): apossible surrogate of biological age in the elderly
people. GeroScience 2021;43:845-857. https:/doi.org/10.1007/s11357-020-00249-2
Bayes-Genis A, Docherty KF, Petrie MC, Januzzi JL, Mueller C, Anderson L et al.
Practical algorithms for early diagnosis of heart failure and heart stress using NT-
proBNP: a clinical consensus statement from the Heart Failure Association of the
ESC. Eur | Heart Fail 2023;25:1891-1898. https://doi.org/10.1002/EJHF.3036
Januzzi JL, Myhre PL. The challenges of NT-proBNP testing in HFpEF: shooting arrows
in the wind. JACC Heart Fail 2020;8:382-385. https://doi.org/10.1016/j.,jchf.2020.03.
003

Reddy YNV, Carter RE, Obokata M, Redfield MM, Borlaug BA. A simple, evidence-
based approach to help guide diagnosis of heart failure with preserved ejection frac-
tion. Circulation 2018;138:861-870. https://doi.org/10.1161/CIRCULATIONAHA.
118.034646

Pieske B, Tschope C, De BRA, Fraser AG, Anker SD, Donal E et al. How to
diagnose heart failure with preserved ejection fraction: the HFA-PEFF diagnostic
algorithm: a consensus recommendation from the Heart Failure Association (HFA)
of the European Society of Cardiology (ESC). Eur Heart | 2019;40:3297-3317.
https://doi.org/10.1093/eurheartj/ehzé641

Sepehrvand N, Alemayehu W, Dyck GJB, Dyck JRB, Anderson T, Howlett ] et al.
External validation of the H2F-PEF model in diagnosing patients with heart failure
and preserved ejection fraction. Circulation 2019;139:2377-2379. https://doi.org/10.
1161/CIRCULATIONAHA.118.038594

Sanders-van Wijk S, Barandiaran Aizpurua A, Brunner-La Rocca HP, Henkens MTHM,
Weerts J, Knackstedt C et al. The HFA-PEFF and H2FPEF scores largely disagree in
classifying patients with suspected heart failure with preserved ejection fraction. Eur
J Heart Fail 2021;23:838-840. https://doi.org/10.1002/ejhf.2019

Matsuo Y, Kasama S, Toyama T, Funada R, Takama N, Koitabashi N et al. Comparative
effects of long-acting and short-acting loop diuretics on cardiac sympathetic nerve
activity in patients with chronic heart failure. Open Heart 2016;3:€000276. https:/
doi.org/10.1136/openhrt-2015-000276

Eid PS, Ibrahim DA, Zayan AH, Elrahman MMA, Shehata MAA, Kandil H et al.
Comparative effects of furosemide and other diuretics in the treatment of heart
failure: a systematic review and combined meta-analysis of randomized controlled
trials. Heart Fail Rev 2021;26:127-136. https://doi.org/10.1007/s10741-020-10003-7
Jentzer JC, Dewald TA, Hernandez AF. Combination of loop diuretics with thiazide-
type diuretics in heart failure. | Am Coll Cardiol 2010;56:1527-1534. https://doi.org/
10.1016/j.jacc.2010.06.034

Ng TMH, Konopka E, Hyderi AF, Hshieh S, Tsuji Y, Kim BJ et al. Comparison
of bumetanide- and metolazone-based diuretic regimens to furosemide in acute
heart failure. | Cardiovasc Pharmacol Ther 2013;18:345-353. https://doi.org/10.1177/
1074248413482755

Konstam MA, Gheorghiade M, Burnett JC, Grinfeld L, Maggioni AP, Swedberg K
et al. Effects of oral tolvaptan in patients hospitalized for worsening heart failure: the
EVEREST outcome trial. JAMA 2007;297:1319-1331. https://doi.org/10.1001/JAMA.
297.12.1319

Konstam MA, Kiernan M, Chandler A, Dhingra R, Mody FV, Eisen H et al. Short-term
effects of tolvaptan in patients with acute heart failure and volume overload. | Am Coll
Cardiol 2017;69:1409-1419. https://doi.org/10.1016/j.jacc.2016.12.035

Matsue Y, Suzuki M, Torii S, Yamaguchi S, Fukamizu S, Ono Y et al. Clinical effectiveness
of tolvaptan in patients with acute heart failure and renal dysfunction. | Card Fail
2016;22:423-432. https://doi.org/10.1016/j.cardfail.2016.02.007

Felker GM, Mentz RJ, Cole RT, Adams KF, Egnaczyk GF, Fiuzat M et al. Efficacy and
safety of tolvaptan in patients hospitalized with acute heart failure. | Am Coll Cardiol
2017,69:1399-1406. https://doi.org/10.1016/}.jacc.2016.09.004

Martens P, Dauw |, Verbrugge FH, Nijst P, Meekers E, Augusto SN et al. Decongestion
with acetazolamide in acute decompensated heart failure across the spectrum of left
ventricular ejection fraction: a prespecified analysis from the ADVOR trial. Circulation
2023;147:201-211. https://doi.org/10.1161/CIRCULATIONAHA.122.062486

Butler J, Packer M, Filippatos G, Ferreira JP, Zeller C, Schnee | et al. Effect of em-
pagliflozin in patients with heart failure across the spectrum of left ventricular ejection
fraction. Eur Heart | 2022;43:416—424. https://doi.org/10.1093/eurheartj/ehab798
Talha KM, Anker SD, Butler J. SGLT-2 inhibitors in heart failure: a review of current
evidence. Int | Heart Fail 2023;5:82-90. https://doi.org/10.36628/ijhf.2022.0030
Vaduganathan M, Docherty KF, Claggett BL, Jhund PS, Boer RA d, Hernandez
AF et al. SGLT-2 inhibitors in patients with heart failure: a comprehensive meta-
analysis of five randomised controlled trials. Lancet North Am Ed 2022;400:757-767.
https://doi.org/10.1016/50140-6736(22)01429-5

Bhatt DL, Szarek M, Steg PG, Cannon CP, Leiter LA, McGuire DK et al. So-
tagliflozin in patients with diabetes and recent worsening heart failure. N Engl | Med
2021;384:117-128. https://doi.org/10.1056/nejmoa2030183

Bhatt DL, Szarek M, Pitt B, Cannon CP, Leiter LA, McGuire DK et al. Sotagliflozin in
patients with diabetes and chronic kidney disease. N Engl | Med 2021;384:129-139.
https://doi.org/10.1056/nejmoa2030186

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Kosiborod MN, Abildstrem SZ, Borlaug BA, Butler |, Rasmussen S, Davies M et al.
Semaglutide in patients with heart failure with preserved ejection fraction and obesity.
N Engl | Med 2023;389:1069-1084. https:/doi.org/10.1056/nejmoa2306963
Kosiborod MN, Petrie MC, Borlaug BA, Butler |, Davies M), Hovingh GK et al,
STEP-HFpEF DM trial committees and investigators. Semaglutide in patients with
obesity-related heart failure and type 2 diabetes. N Engl | Med 2024;390:1394-1407.
https://doi.org/10.1056/NEJM0a2313917

Butler J, Shah SJ, Petrie MC, Borlaug BA, Abildstrem SZ, Davies M] et al. Semaglutide
versus placebo in people with obesity-related heart failure with preserved ejection
fraction: a pooled analysis of the STEP-HFpEF and STEP-HFpEF DM randomised trials.
Lancet North Am Ed 2024;403:1635-1648. https://doi.org/10.1016/S0140-6736(24)
00469-0

Savarese G, Stolfo D, Sinagra G, Lund LH Heart failure with mid-range or mildly
reduced ejection fraction. Nat Rev Cardiol 2022;19:100-116. https://doi.org/10.1038/
s41569-021-00605-5

Pitt B, Pfeffer MA, Assmann SF, Boineau R, Anand IS, Claggett B et al. Spironolactone
for heart failure with preserved ejection fraction. N Engl | Med 2014;370:1383.
https://doi.org/10.1056/nejmoa1313731

Pfeffer MA, Claggett B, Assmann SF, Boineau R, Anand IS, Clausell N et al. Regional
variation in patients and outcomes in the treatment of preserved cardiac function
heart failure with an aldosterone antagonist (TOPCAT) trial. Circulation 2015;131:
34-42. https://doi.org/10.1161/CIRCULATIONAHA.114.013255

Yusuf S, Pfeffer MA, Swedberg K, Granger CB, Held P, McMurray JJV et al. Effects
of candesartan in patients with chronic heart failure and preserved left-ventricular
ejection fraction: the CHARM-preserved trial. Lancet North Am Ed 2003;362:777—
781. https://doi.org/10.1016/S0140-6736(03)14285-7

Vaduganathan M, Claggett BL, Desai AS, Anker SD, Perrone SV, Janssens S et al. Prior
heart failure hospitalization, clinical outcomes, and response to sacubitril/valsartan
compared with valsartan in HFpEF. | Am Coll Cardiol 2020;75:245-254. https://doi.
org/10.1016/]JACC.2019.11.003

Selvaraj S, Claggett BL, Bchm M, Anker SD, Vaduganathan M, Zannad F et al. Sys-
tolic blood pressure in heart failure with preserved ejection fraction treated with
sacubitril/valsartan. | Am Coll Cardiol 2020;75:1644—1656. https://doi.org/10.1016/j.
jacc.2020.02.009

Solomon SD, McMurray JJV, Anand IS, Ge J, Lam CSP, Maggioni AP et al.
Angiotensin—neprilysin inhibition in heart failure with preserved ejection fraction.
N Engl | Med 2019;381:1609-1620. https://doi.org/10.1056/NEJMOA1908655/
SUPPL_FILE/NEJMOA1908655_DATA-SHARING.PDF

Pitt B, Filippatos G, Agarwal R, Anker SD, Bakris GL, Rossing P et al. Cardiovas-
cular events with finerenone in kidney disease and type 2 diabetes. N Engl | Med
2021;385:2252-2263. https://doi.org/10.1056/nejmoa2110956

Bakris GL, Agarwal R, Anker SD, Pitt B, Ruilope LM, Rossing P et al. Effect
of finerenone on chronic kidney disease outcomes in type 2 diabetes. N Engl |
Med 2020;383:2219-2229. https://doi.org/10.1056/NEJMOA2025845/SUPPL_FILE/
NEJMOA2025845_DATA-SHARING.PDF

Taylor RS, Dalal HM, Zwisler AD. Cardiac rehabilitation for heart failure: ‘Cinderella’
or evidence-based pillar of care? Eur Heart | 2023;44:1511-1518. https://doi.org/10.
1093/eurheartj/ehad118

Edwards JJ, O’'Driscoll JM. Exercise training in heart failure with preserved and
reduced ejection fraction: a systematic review and meta-analysis. Sports Med—Open
2022;8:76. https://doi.org/10.1186/s40798-022-00464-5

Bakitas M, Macmartin M, Trzepkowski K, Robert A, Jackson L, Brown JR et al. Palliative
care consultations for heart failure patients: how many, when, and why? | Card Fail
2013;19:193-201. https://doi.org/10.1016/j.cardfail.2013.01.011

Colin-Ramirez E, Sepehrvand N, Rathwell S, Ross H, Escobedo J, MacDonald P et al.
Sodium restriction in patients with heart failure: a systematic review and meta-analysis
of randomized clinical trials. Circ: Heart Fail 2023;16:e009879. https://doi.org/10.1161/
CIRCHEARTFAILURE.122.009879

Ezekowitz JA, Colin-Ramirez E, Ross H, Escobedo |, Macdonald P, Troughton R et al.
Reduction of dietary sodium to less than 100 mmol in heart failure (SODIUM-
HF): an international, open-label, randomised, controlled trial. Lancet North Am Ed
2022;399:1391-1400. https:/doi.org/10.1016/S0140-6736(22)00369-5
Kalogeropoulos A, Papadimitriou L, Georgiopoulou VV, Dunbar SB, Skopicki H,
Butler J. Low- versus moderate-sodium diet in patients with recent hospitalization
for heart failure: the PROHIBIT (prevent adverse outcomes in heart failure by lim-
iting sodium) pilot study. Circ Heart Fail 2020;13:E006389. https://doi.org/10.1161/
CIRCHEARTFAILURE.119.006389

Philipson H, Ekman |, Forslund HB, Swedberg K, Schaufelberger M. Salt and fluid
restriction is effective in patients with chronic heart failure. Eur | Heart Fail
2013;15:1304-1310. https://doi.org/10.1093/eurjhf/hft097

Frederix |, Caiani EG, Dendale P, Anker S, Bax J, Béhm A et al. ESC e-cardiology
working group position paper: overcoming challenges in digital health implementation
in cardiovascular medicine. Eur | Prev Cardiolog 2019;26:1166—1177. https://doi.org/
10.1177/2047487319832394


https://doi.org/10.1007/s11357-020-00249-2
https://doi.org/10.1002/EJHF.3036
https://doi.org/10.1016/j.jchf.2020.03.003
https://doi.org/10.1161/CIRCULATIONAHA.118.034646
https://doi.org/10.1093/eurheartj/ehz641
https://doi.org/10.1161/CIRCULATIONAHA.118.038594
https://doi.org/10.1002/ejhf.2019
https://doi.org/10.1136/openhrt-2015-000276
https://doi.org/10.1007/s10741-020-10003-7
https://doi.org/10.1016/j.jacc.2010.06.034
https://doi.org/10.1177/1074248413482755
https://doi.org/10.1001/JAMA.297.12.1319
https://doi.org/10.1016/j.jacc.2016.12.035
https://doi.org/10.1016/j.cardfail.2016.02.007
https://doi.org/10.1016/j.jacc.2016.09.004
https://doi.org/10.1161/CIRCULATIONAHA.122.062486
https://doi.org/10.1093/eurheartj/ehab798
https://doi.org/10.36628/ijhf.2022.0030
https://doi.org/10.1016/S0140-6736(22)01429-5
https://doi.org/10.1056/nejmoa2030183
https://doi.org/10.1056/nejmoa2030186
https://doi.org/10.1056/nejmoa2306963
https://doi.org/10.1056/NEJMoa2313917
https://doi.org/10.1016/S0140-6736(24)00469-0
https://doi.org/10.1038/s41569-021-00605-5
https://doi.org/10.1056/nejmoa1313731
https://doi.org/10.1161/CIRCULATIONAHA.114.013255
https://doi.org/10.1016/S0140-6736(03)14285-7
https://doi.org/10.1016/J.JACC.2019.11.003
https://doi.org/10.1016/j.jacc.2020.02.009
https://doi.org/10.1056/NEJMOA1908655/SUPPL_FILE/NEJMOA1908655_DATA-SHARING.PDF
https://doi.org/10.1056/nejmoa2110956
https://doi.org/10.1056/NEJMOA2025845/SUPPL_FILE/NEJMOA2025845_DATA-SHARING.PDF
https://doi.org/10.1093/eurheartj/ehad118
https://doi.org/10.1186/s40798-022-00464-5
https://doi.org/10.1016/j.cardfail.2013.01.011
https://doi.org/10.1161/CIRCHEARTFAILURE.122.009879
https://doi.org/10.1016/S0140-6736(22)00369-5
https://doi.org/10.1161/CIRCHEARTFAILURE.119.006389
https://doi.org/10.1093/eurjhf/hft097
https://doi.org/10.1177/2047487319832394

Heart failure with preserved ejection fraction management

589

71.

72.

Inglis SC, Clark RA, Dierckx R, Prieto-Merino D, Cleland JGF. Structured tele-
phone support or non-invasive telemonitoring for patients with heart failure. Heart
2017;103:255-257. https://doi.org/10.1136/heartjnl-2015-309191

Koehler F, Koehler K, Prescher S, Kirwan BA, Wegscheider K, Vettorazzi E et al.
Mortality and morbidity 1 year after stopping a remote patient management inter-
vention: extended follow-up results from the telemedical interventional management
in patients with heart failure Il (TIM-HF2) randomised trial. Lancet Digital Health
2020;2:e16—€24. https://doi.org/10.1016/52589-7500(19)30195-5

73.

74.

Ledwidge M, Gallagher J, Conlon C, Tallon E, O’Connell E, Dawkins | et al. Natriuretic
peptide—based screening and collaborative care for heart failure: the STOP-HF
randomized trial. JAMA 2013;310:66—74. https://doi.org/10.1001/JAMA.2013.7588
Huelsmann M, Neuhold S, Resl M, Strunk G, Brath H, Francesconi C et al. PONTIAC
(NT-proBNP Selected PreventiOn of cardiac eveNts in a populaTion of dlabetic
patients without A history of Cardiac disease): a prospective randomized controlled
trial. /| Am Coll Cardiol 2013;62:1365-1372. https://doi.org/10.1016/]JACC.2013.
05.069

© The Author(s) 2024. Published by Oxford University Press on behalf of the European Society of Cardiology. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original
work is properly cited.


https://doi.org/10.1136/heartjnl-2015-309191
https://doi.org/10.1016/S2589-7500(19)30195-5
https://doi.org/10.1001/JAMA.2013.7588
https://doi.org/10.1016/J.JACC.2013.05.069
https://creativecommons.org/licenses/by/4.0/

	Key learning points
	Introduction
	Methods
	Data sources and searches
	Study selection
	Data extraction and quality assessment
	Data synthesis and analysis
	Results
	Areas of agreement
	Areas of disagreement
	Discussion
	Imaging parameters and biomarkers
	Score-based diagnostic algorithms
	Diuretics
	SGLT2 and SGLT1 inhibition
	GLP-1 receptor agonists
	Role of RAAS inhibitors and beta-blockers
	Multidisciplinary interventions
	Surveillance
	Screening
	Limitations
	Conclusions
	Supplementary material
	Acknowledgements
	Funding
	Data availability
	References

