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Definition and Epidemiology

According to the 2021 European Society of
Cardiology (ESC) heart failure (HF) guide-
lines, heart failure with preserved ejection
fraction (HFpEF) is defined as a clinical syn-
drome in which patients present with symp-
toms and/or signs of HF caused by structural
and/or functional abnormality resulting in
high left ventricular (LV) filling pressure at
rest and/or exercise in presence of a left ven-
tricular ejection fraction (LVEF) of >50%
[1]. Importantly, there should not be a prior
diagnosis of HF with mildly reduced, re-
duced (HFrEF), nor improved ejection frac-

tion [1, 2]. HFpEF is a heterogeneous clinical
syndrome that includes multiple clinical phe-
notypes and is accompanied by numerous
cardiovascular and non-cardiovascular co-
morbidities [1-3]. HFpEF has a rapidly in-
creasing incidence and prevalence, accounts
for about 50% of all new HF cases, has a
significant impact on patient’s quality of life
(QoL) and is associated with a high risk for
hospitalization and death. The mortality rate
of HFpEF is comparable to that of HFrEF
(fig. 1). It is of pivotal importance to im-
plement strategies to adequately identify and
manage patients with HFpEF because of its
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severe socioeconomical and health burden [1,
2].

Diagnosis
A correct diagnosis is necessary for appropri-
ate patient selection and treatment. We give
an overview of the diagnostic process, high-
lighting some of its most challenging aspects.
Cardinal symptoms of HF include fatigue,
breathlessness, exercise intolerance and fluid
overload [1-3]. Unfortunately, there are
many diseases that can cause similar symp-
toms (so called HFpEF mimickers), but re-
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Abstract

Heart failure with preserved ejection fraction (HFpEF) is a heterogeneous clinical syndrome that in-

cludes multiple clinical phenotypes and is accompanied by numerous cardiovascular and non-cardio-

vascular comorbidities. HFpEF is rapidly increasing in incidence and prevalence, accounting for ap-

proximately 50% of all new cases of heart failure. It has a significant impact on patients’ quality of

life and is associated with a high risk of hospitalization and death. The diagnosis of HFpEF is chal-

lenging, and many patients with HFpEF are likely to be unrecognized or misdiagnosed. So far, HFpEF

management relies on patient education and treatment of comorbidities. However, the use of SGLT-2

inhibitors has recently demonstrated a significant reduction in the composite outcome of heart failure

hospitalizations and cardiovascular mortality in HFpEF, and is now considered as the first-line therapy.

Keywords: Comorbidities; diagnostic challenge; heart failure with preserved ejection fraction; HFpEF

phenotypes; multidisciplinary management; SGLT-2 inhibitors
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* Globally 64 million persons affected by Heart Failure

* 50% of patients with Heart Failure have HFpEF

* Prevalence of 1-1.5% in the population

* Incidence of 1-4 new cases per 1000 person years

* 5 year mortality rate of 75.3%

Figure 1: Epidemiology of heart failure with preserved ejection fraction (HFpEF). HFpEF prevalence and inci-
dence are alarmingly rising over the last decades and it comes with a very high mortality [2, 4].

quire special investigations and specific ther-
apies (fig. 2). Furthermore, the reliance on
HF biomarkers such as brain natriuretic pep-
tide (BNP) or N-terminal prohormone of
BNP (NT-pro-BNP) can be misleading, as
30% of confirmed HFpEF patients have nor-
mal values. This applies especially to obese
patients [1, 2, 4]. Also, some patients with
HFpEF tend to be completely asymptomatic
at rest and only experience symptoms or
signs of HF during exercise, therefore lim-
iting the echocardiographic detection value
of elevated filling pressures if measured only
at rest. Finally, it is important to remember
that the gold standard for the diagnosis of
HFpEF remains a right heart catheterization
with confirmation of elevated pulmonary
capillary wedge pressure (PCWP) at rest
(>15mm Hg), or during exercise (>25 mm
Hg), and that this is usually only pursued
when other diagnostic modalities have been
inconclusive [1, 4]. For all these reasons, HF
experts have recently proposed simple, non-
invasive diagnostic algorithms to identify pa-
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Figure 2: Differential diagnosis and principal “mimicker” pathologies of heart failure with preserved ejection frac-

tion (HFpEF) [4].

tients with HFpEF: the H2FPEF score and
the HFA-PEFF score [3-6].

The H2FPEF score is a clinically validat-
ed, diagnostic risk score for HFpEF built
around six easily available clinical and
echocardiographic variables creating a com-
posite score ranging from 0 to 9. Each point
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doubles the odds for HFpEF diagnostic prob-
ability, allowing an effective discrimination
between patients with HFpEF and a com-
parator population of patients with exertional
dyspnea not caused by HF [5].
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The HFA-PEFF score works as a diagnos-
tic pathway evaluating breathless patients for
their symptoms, comorbidities, baseline lab-
oratory tests (BNP, NT-pro-BNP) and
echocardiography to help determine the
probability of HFpEF. Patients with interme-
diate suspicion may proceed to advanced di-
agnostic modalities (stress echocardiogra-
phy, invasive hemodynamic testing), while
those with low or high diagnostic probability
can be excluded or included for HFpEF diag-
nosis right away [6].

The Role of Comorbidities

HFpEF is a multifactorial disease associated
with a large number of cardiovascular and
non-cardiovascular comorbidities. The main
comorbidities are obesity (up to 80% of HF-
pEF patients are obese or overweight), arte-
rial hypertension (55-90%), atrial fibrillation
(AF, 40%), coronary artery disease (66%),
diabetes mellitus (DM, 40%), chronic kidney
disease (22-59%), chronic obstructive pul-
monary disease (33%), and anemia (50%) [1,
7, 8].

The role of these comorbidities in the HF-
pEF pathophysiology is a complex one (fig.
3). They participate actively in the patho-
genesis of HFpEF by creating a chronic in-
flammatory state leading to mitochondrial,
endothelial and myocyte dysfunction [9].
Chronic inflammation, indicated by elevated
levels of circulating cytokines and
adipokines, can lead to increased oxidative
stress, disorganized intracellular (e.g., im-
paired autophagy pathways, titin hyperphos-
phorylation) and nitric oxide pathways, ul-
timately causing microvascular dysfunction,
myocardial fibrosis and cardiac stiffness [9].
These mechanisms contribute to increasing
LV filling pressures and an inefficient global
cardiac function, suggesting that HFpEF may
actually be a metabolic disease.

To illustrate the importance of comorbidi-
ties in HFpEF, some authors have identified a
subset of comorbidity-driven HFpEF pheno-
types, proposing a phenotype-based classifi-
cation of HFpEF [2]. The most common and
most accepted phenotype is the cardiometa-
bolic-obesity HFpEF phenotype. This
phenogroup is characterized by a high burden
of comorbidities and heavy cardiac remod-
eling in patients presenting with obesity or
overweight. Other phenotypes include atrial
myopathy, hypertension, cardio-renal and au-
toimmune-inflammatory HFpEF [2, 10].
While it is important to clarify that even
though an optimal elucidation and classifi-
cation of HFpEF phenotypes hasn’t been

reached yet, the classification into pheno-
types may be a very important step towards
appropriate detection, selection, and manage-
ment of HFpEF patients, although it is not
certain whether this classification is related
to better treatment outcomes. We think that,
at the moment, phenotype classification can
be seen as an important starting point towards
a better understanding of the disease.

Interestingly, HFpEF is associated with a
higher burden of non-cardiovascular comor-
bidities than HFrEF [4]. This is reflected by
the fact that patients with HFpEF are more
frequently admitted to the hospital for non-
cardiovascular reasons that patients with
HFrEF. In addition, the HFpEF mortality ap-
pears to be heavily influenced by non-cardio-
vascular reasons in comparison to HFrEF [2,
4], highlighting the relevance of comorbidi-
ties on the overall health burden of HFpEF
patients. Indeed, HFpEF treatment is charac-
terized by a more heterogeneous response to
medical therapy in comparison to the treat-
ment of HFrEF, further underlining the idea
that managing comorbidities should consti-
tute an important therapeutic strategy in HF-
pEF treatment. In fact, an aggressive control
of comorbidities could lead to a risk reduc-
tion for developing and/or worsening of HF-
pEF [11, 12].

Non-pharmacological Treat-
ment

The first pillar in the management of HF pa-
tients, regardless of LVEF, is lifestyle man-
agement. Patients with HF (including those
with HFpEF), are advised to be an integral
part in the management of their disease. Pa-
tients are encouraged to implement self-edu-
cation and self-care behaviors, implying that
they are educated on their disease and the
medications that they should take, as well
as their correct administration, followed by a
multidisciplinary treating team. Patients are
encouraged to decrease their sodium intake
to less than 5 g salt per day, to avoid ex-
cessive fluid intake, alcohol consumption and
smoking, and learn to recognize the signs and
symptoms of worsening HF and how to act
accordingly. These self-care behaviors (class
IA indication in European guidelines [1],
class IA to IB-R in American guidelines [8])
have been associated with a reduction of HF
hospitalizations (HFH), all-cause mortality,
as well as improvement in QoL.

Another important aspect in self-care man-
agement is exercise training and dieting. This
is extremely important, as many HFpEF pa-
tients are overweight or obese and suffer
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from reduced exercise capacity, demonstrat-
ed by a substantial reduction in their exercise
peak VO2 capacity during cardiopulmonary
exercise testing and maximal functional ca-
pacity expressed by metabolic equivalents of
task. Exercise intolerance often manifests it-
self during normal low-intensity daily activ-
ities, dramatically decreasing the QoL [1, 2,
8]. From a pathophysiological point of view,
exercise intolerance is thought to derive from
impaired transport and utilization of oxygen
caused by mitochondrial, microvascular and
myocardial alterations, all of which are in
turn sustained by the patient’s many comor-
bidities. Strategies to tackle this issue revolve
around aerobic exercise training and weight
loss by caloric restriction dieting, as shown
by Kitzman and colleagues who have demon-
strated benefits in exercise capacity and in
QoL measured by the Kansas City Car-
diomyopathy Questionnaire (KCCQ) [13]. El
Hajj and colleagues could demonstrate that
an intensive lifestyle modification program
(15-week management program with dieting
and exercise prescription) led to significant
weight loss in obese HFpEF patients (74%
lost >5% of their baseline body weight), im-
proving many metabolic parameters (e.g.,
glycated hemoglobin, hypercholesterolemia)
[11]. Moreover, dieting and exercise proto-
cols may even be associated with a reduction
in diuretic therapy doses, antihypertensive
agents and diabetes medications. Hummel
and colleagues have demonstrated that the
adoption of a hypocaloric and salt restricted
diet (DASH diet) could improve the diastolic
dysfunction in hypertensive HFpEF patients,
with a reduction in arterial elastance and im-
provement of cardiac contractility and ven-
tricular-arterial coupling (based on more ef-
ficient energy transfer between heart and
arteries) [12]. These improvements are likely
associated with the reduction of excess adi-
posity leading to a reduction in inflammation
and its associated metabolic derangements.
Also, cardiovascular rehabilitation programs
after acute HF decompensation have shown
to increase physical capacity, favoring a
quicker return to normal life [1, 8]. Although
cardiac rehabilitation has predominantly
been studied in the HFrEF population, it has
been showed that it also improves QoL in
HFpEF patients, since it represents an out-
standing opportunity for patients to develop
awareness and empowerment about their dis-
ease in a controlled and educational program,
and for the treating team to implement and/or
uptitrate the disease-modifying therapy. This
is the reason why some authors consider car-
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diac rehabilitation the fifth pillar in HF treat-
ment [14].

Finally, patients with HFpEF are strongly
encouraged to be vaccinated against viral and
bacterial respiratory pathogens, in particular
Stroptococcus pneumoniae, Influenza and
COVID-19, for specifically the Influenza
vaccination is associated with a reduction of
all-cause mortality [1, 8].

Pharmacological Treatment

As stated by the recently uploaded 2023 ESC
Focused Update of the ESC 2021 HF guide-
lines, the only pharmacological agent that
significantly decreases both HFH and car-
diovascular mortality in HFpEF patients are
sodium-glucose linked transporter 2 in-
hibitors (SGLT2i), now with a new class 1A
indication [15]. Diuretics are recommended
for individuals with fluid retention and HF
symptoms (NYHA II-IV) with a class IC in-
dication. Other drugs that may be considered
are mineralocorticoid receptor antagonists
(MRA) and angiotensin receptor-neprilysin
inhibitors (ARNI) to decrease HFH in male
patients with LVEF on the lower end of the
“normal” LVEF range and in women, who
appear to benefit across all range of LVEF,
as well as angiotensin II receptor blockers

Devices (?)

PAP monitoring

Appropriate comorbidity
detection and treatment

SGLT-2 inhibitors (new class IA indication),
ARNi (or ACE-i or ARB), MRA

Diuretics for symptom control (class IC indication)

Vaccination against pulmonary

Disease education; Weight control,
Regular exercise training; Salt and water restriction;

to ical drugs

Figure 5: Management hierarchy of heart failure with preserved ejection fraction (HFpEF). From bottom to top, it
is of pivotal importance to implement appropriate lifestyle measures to maintain good cardiovascular health and to

reduce the burden of comorbidities [15, 16].

ACE-i: Angiotensin-converting-enzyme inhibitor; ARB: Angiotensin II receptor blocker; ARNi: Angiotensin
receptor-neprilysin inhibitor; MRA: Mineralocorticoid receptor antagonist; PAP: Pulmonary artery pressure;

SGLT-2: Sodium-glucose linked transporter 2.

(ARB) for patients who can’t take ARNI
(costs, intolerance) (fig. 4 and 5) [8, 16].

Diuretics for Volume Overload

Diuretic therapy remains the cornerstone for
decongestion in patients with volume over-
load [1, 8, 15]. Usually, first-line therapy in-
cludes (e.g.,

loop diuretics furosemide,

torasemide, bumetanide) whereby type and
dosing depend on the severity of congestion
[1, 4]. Torasemide has a longer elimination
half-life (6 vs. 2.7 h) and higher bioavail-
ability than furosemide, but a recent open-
label pragmatic trial (TRANSFORM-HF tri-

Obesity —

Hypertension —

CAD

|

Atrial fibrillation —

COPD

Diabetes —

Chronic kidney
disease

Anemia

Frailty

Y4

Chronic inflammation

Oxydative stress [

Microvascular and
myocytic dysfunction

Impaired energy
utilization

v 4

Adverse cardiac remodeling and function

v 4

HFpEF

Figure 3: Pathogenesis hypothesis of heart failure with preserved ejection fraction (HFpEF). Many comorbidities provoke a proinflammatory state leading to sustained oxida-
tive stress, microvascular dysfunction and impaired energy utilization through the disruption of intracellular energetic pathways, and ultimately to adverse cardiac remodeling
with development of cardiac stiffness, impaired relaxation, and hypertrophy [9].
CAD: Coronary artery disease; COPD: Chronic obstructive pulmonary disease.
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al) comparing torasemide with furosemide in
the management of HF, has shown no signif-
icant differences in rates of HFH after twelve
months, regardless of baseline LVEF [17].
Carbonic anhydrase inhibitors (e.g., acetazo-
lamide) represent a further therapeutic option
to achieve optimal decongestion by reducing
proximal tubular sodium reabsorption in ad-
dition to standard care. Indeed, the ADVOR
study demonstrated that the introduction of
acetazolamide on top of intravenous loop di-
uretics in patients hospitalized for acute HF
resulted in a greater success in decongestion
across the whole spectrum of LVEF [18].

Sodium-Glucose Linked Transporter 2
Inhibitors

Three recent randomized controlled trials
highlighted the importance of SGLT2i in HF
as they are nowadays considered a first-line
therapy [15-21]. In the SOLOIST-HF trial,
recently hospitalized patients with DM type 2
and either HFpEF or HFrEF were randomly
assigned to sotagliflozin or placebo [19]. At
7.7 months follow-up, the primary endpoint
of cardiovascular death and worsening of HF
(defined as hospitalization or any urgent visit
for HF) was lower in the sotagliflozin group
(hazard ratio [HR] 0.67, 95% confidence in-
terval [CI] 0.52-0.85). In the EMPEROR-
preserved trial, recruiting 5988 patients with
LVEF >40% and NYHA II-IV HF symp-
toms, the SGLT2i empagliflozin showed a
benefit on the composite outcome of cardio-
vascular death, primarily driven by a reduc-
tion in HFH [20]. The following DELIVER

SGLT-2 inhibitors

* DELIVER (Reduced risk of WHF or CV death)

* EMPEROR-Preserved (Reduced risk of WHF or
CV death)

* SOLOIST (Reduced risk of WHF or CV death)

ARNI/ARB; ACE-I

CHARM preserved (Reduced HFH)

PARAGON-HF Trial (Reduced HFH and
CV death in a subgroup analysis)

PEP-CHF (Reduced HFH, improved Qol)

trial, studying 6263 patients with HF and
LVEF >40% over a median follow-up of 2.3
years, showed that dapagliflozin reduced the
combined primary clinical endpoint of wors-
ening HF or cardiovascular death (HR 0.82,
95% CI 0.73-0.92), with a similar incidence
of adverse events [21]. Indeed, the 2023 Fo-
cused Update of the ESC 2021 HF guidelines
gives a class I indication and A level of evi-
dence for SGLT2i in HFpEF to reduce HFH
and cardiovascular death [15].

SGLT2i are formally contraindicated in
patients with type 1 DM, a history of ke-
toacidosis or an estimated glomerular filtra-
tion rate <20 ml/min/m?. Although it is not
formally contraindicated, we also avoid
SGLT?2i in patients with recurrent genitouri-
nary infections. The mechanisms behind the
cardiac protection of SGLT2i, which were
initially developed as oral antidiabetic drugs
inhibiting glucose reabsorption in the renal
proximal tubules, are not fully clarified yet.
Proposed hypotheses include increased natri-
uresis, cross-action with the sodium-hydro-
gen exchanger, reduction in blood pressure
without a compensatory sympathetic stimula-
tion and thus without increase in heart rate,
reduction in arterial stiffness and vascular re-
sistance favoring better ventricular-arterial
coupling, and metabolic effects such as loss
of body weight, fat mass and lowering of
serum uric acid levels. Moreover, SGLT2i
promote lipolysis and ketogenesis thereby
causing a reduction in epicardial fat, adipocy-

mortality or HFH)

* TRANSFORM-HF (no differences between
torasemide and furosemide on all-cause

tokine-mediated inflammation and oxidative
stress, cause a shift towards preferential fat
oxidation (over glucose) in the cardiac mus-
cle, and seem to attenuate atherosclerosis
progression and adverse cardiac remodeling
with a reduction of the left atrial and ventric-
ular end diastolic and end systolic volume in-
dexes [22].

Mineralocorticoid Receptor Antago-
nists

Drugs targeting the renin-angiotensin-aldos-
terone-system (RAAS) are a mainstay of the
neurohormonal drug therapy for HFrEF by
inhibiting the development of myocardial hy-
pertrophy and fibrosis promoted by aldos-
terone. RAAS blocking agents (e.g., spirono-
lactone) were evaluated in the TOPCAT trial
and did not reduce the composite primary
outcome of cardiovascular-related death,
aborted cardiac arrest and HFH in patients
with symptomatic HFpEF (defined as LVEF
>45%) [23]. Nevertheless, a reduction in HF
readmissions was observed. Moreover, a post
hoc analysis restricted to patients enrolled in
North and South America revealed a signifi-
cant reduction in the primary combined end-
point among patients according to the elevat-
ed natriuretic peptide levels with big regional
variations. In fact, event rates were dramat-
ically lower in participants who were
younger, with lower rates of AF and DM and
lower levels of NT-proBNP, that were en-
rolled in Russia and Georgia with respect to

© TOPCAT (Reduced HF
readmissions)

Class IA |

| To consider in selected patients I |

Class IC

I | To consider in selected patients

Improvement of HF symptoms

Reduction in HF hospitalizations

Figure 4: Pharmacological treatment of heart failure with preserved ejection fraction (HFpEF). According to the 2023 ESC Focused Update [15], sodium-glucose linked
transporter 2 (SGLT-2) inhibitors have a class IA indication for HFpEF therapy and diuretics a class IC for decongestion. Angiotensin receptor-neprilysin inhibitors (ARNI),
angiotensin II receptor blockers (ARB), angiotensin-converting-enzyme inhibitors (ACE-I) and mineralocorticoid receptor antagonists (MRA) can be considered in selected

patients [16].

CV: Cardiovascular; HF: Heart failure; HFH: Heart failure hospitalizations; QoL: Quality of life; WHF: Worsening of heart failure.
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American patients. This observation does un-
derscore how challenging it may be to make
the right diagnosis and appropriate patient in-
clusion or selection. It should be noted that
adverse effects, such as renal failure and hy-
perkalemia, are common with MRAs
(spironolactone, eplerenone) and demand a
regular biochemical follow-up [8, 23]. More
recent studies, such as the ongoing FIN-
EARTS-HF trial (NCT04435626), want to
further elucidate the role of the new non-
steroidal MRAs (e.g., finerenone) in the
treatment of HFpEF.

Angiotensin II Receptor Blockers and
Angiotensin Receptor-Neprilysin In-
hibitors

Sacubitril/valsartan combines the inhibitory
action on the RAAS with the blockade of
neprilysin, the primary enzyme that degrades
the BNP. In the PARAGON trial, Solomon,
McMurray and colleagues could demonstrate
that for the 4822 enrolled patients with HF-
pEF, sacubitril/valsartan did not significantly
reduce the combined endpoint of cardiovas-
cular death and HFH at the median follow-up
of 35 months [24]. Nevertheless, subgroup
analyses suggested heterogeneity in the treat-
ment effect with a potential benefit for
women (HR 0.73, 95% CI 0.59-0.90) and in
patients with a LVEF between 45 and 57%
(HR 0.78, 95% CI 0.64-0.95). These findings
granted an extended indication for ARNIs
from the Food and Drugs Administration in
the treatment of chronic HF to reduce HFH
and cardiovascular death [8, 16].

Specifically  regarding ARBs, the
CHARM-PRESERVED trial evaluated the
response of 3023 patients with HF and
LVEF>40% to add-on therapy with can-
desartan compared to placebo, showing no
significant differences in regards to mortal-
ity, however a trend towards less HFH in
the candesartan arm [25]. In the similar PEP-
CHF trial, which recruited 850 HFpEF pa-
tients with a mean age of 76 years, compar-
ing perindopril to placebo, patients treated
with perindopril had fewer HFH and im-
proved NYHA functional class [26]. Howev-
er, the positive effect was lost over the com-
plete follow-up of 2.1 years. Overall, 107
patients assigned to placebo and 100 patients
assigned to perindopril group reached the pri-
mary endpoint (HR 0919, 95% CI
0.700-1.208, p=0.545). At one-year follow-
up, reductions in the primary outcome (HR
0.692, 95% CI 0.474-1.010, p=0.055) and
HFH (HR 0.628, 95% CI 0.408-0.966,
p=0.033) were observed and both, NYHA
functional class (p<0.030) and 6-min corridor

walk distance (p=0.011) improved in the
perindopril group. Uncertainty remains about
the effects of perindopril on long-term mor-
bidity and mortality in HFpEF since this
study had insufficient power for its primary
endpoint. However, improved symptoms, ex-
ercise capacity and fewer HFH in the first
follow-up year were observed.

Other Therapies

The use of beta blockers is controversial. The
meta-analysis of Cleland et al found no evi-
dence of benefit in the subgroup of patients
with HFpEF and sinus rhythm nor a consis-
tent benefit in patients with AF and there was
no reduction of all-cause mortality and car-
diovascular death [27]. It is suggested to use
beta blockers not primarily to treat HFpEF,
but rather coronary syndromes or for heart
rate control in cases of concomitant AF [8].

As discussed before, nitric oxide produc-
tion pathways are deranged in HFpEF [9] and
there were efforts to try and compensate for
these metabolic abnormalities, but unfortu-
nately, trials of agents targeting nitric oxide
signaling (e.g., nitrates, sildenafil, guanylate
cyclase stimulators) did not improve end-
points (HFH and mortality) nor the QoL (ex-
ercise capacity or symptoms) and therefore
their use is not endorsed by the guidelines [1,
8].

Iron deficiency (with or without anemia)
is a prevalent and important non-cardiac co-
morbidity of HFpEF contributing to exercise
intolerance and reduced QoL [1, 2, 7-9]. Its
management might be important to alleviate
HF symptoms. To this day, most trials focus
on iron deficiency in the HFrEF population
and there are no clear guidelines regarding
the treatment of iron deficiency in HFpEF
patients, even though it is recognized that a
screening for iron deficiency should be car-
ried out in all patients with chronic HF re-
gardless of LVEF [1, 8, 15]. Interesting clini-
cal trials are ongoing to investigate the role of
iron supplementation (specifically with fer-
ric carboxymaltose) in the HFpEF popula-

tion, namely the FAIR-HFpEF study
(NCTO03074591), the IRONMET-HFpEF
(NCT04945707) and the PREFER-HF

(NCTO03833336), whose results are awaited
with great anticipation.

Regarding the tight link between HFpEF
and obesity, interesting treatment opportuni-
ties for weight loss with glucagon-like pep-
tide-1 (GLP1) analogues (e.g., semaglutide)
have been explored in the (very) obese HF-
pEF population in STEP-HFpEF trial,
demonstrating that a weekly semaglutide in-
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jection proved to be more effective than
placebo for weight loss (13.3% vs 2.6%) after
a 57 week period, as well as more effective
in the improvement of QoL reflected by the
KCCQ-CSS and 6-min walk test [28]. There
was also a trend towards reduced HFH, but
the trial was not adequately powered for con-
clusions on this outcome. Regarding the gen-
eral principles of hyperlipidemia, the stan-
dard guidelines also apply to the HFpEF
population.

Devices

Implantable hemodynamic monitoring, such
as pulmonary artery pressure (PAP) monitor-
ing, may be an effective strategy option to re-
duce HFH as demonstrated by the CHAMPI-
ON trial, in which PAP-guided therapy lead
to a decrease in recurrent HFH in selected
NYHA II-1V symptomatic patients with prior
multiple HFH despite optimal standard med-
ical therapy [29]. Recently, the MONITOR-
HF trial, recruiting 348 patients with a mean
age of 69 years randomly assigned to he-
modynamic monitoring trough the Car-
dioMEMS™-HF system (Abbott, Abbott
Park, North Chicago, US) or standard care,
has shown a difference in the primary end-
point of KCCQ overall summary score at
twelve months of 7.13 points (95% CI
1.51-12.75, p=0.013) between the groups
[30].

It has been postulated that the placement
of an interatrial shunt device may reduce left
atrial pressure at rest and during exercise.
However, in the REDUCE LAP-HF II trial,
including 626 patients with HFpEF and a
PCWP >25 mm Hg during exercise, the
placement of the device did not lead to a
significant decrease in mortality, HFH or
change in QoL scores and was associated
with higher risk of safety events [31].

Other devices, such as the CORolla®
(CorAssist Cardiovascular Ltd, Haifa, Israel)
[32], which is positioned in the left ventricle
for applying an outward radial force on the
LV endocardium, thus transferring energy
from systole to diastole, or the mechanical
unloading of the left atrium by PulseVAD™
(Northern Research, Oslo, Norway) [33], are
confined to initial animal tests.

Transitional and Follow-up
Care

Follow-up care is considered as a particularly
vulnerable phase. Two recent trials have
highlighted the importance of implementing
an earlier and more intensive follow-up after
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acute HF. A hospital stay represents an op-
portunity for optimizing guideline-directed
medical therapy (GDMT) in a safe environ-
ment, but current practices are disappointing.
In STRONG-HF, which included 1078 pa-
tients hospitalized for acute HF (68%
HFrEF), the high-intensity optimization ap-
proach led to 34% relative risk reduction in
180-day risk of HF readmissions or all-cause
death [34]. All patients included in the high-
intensity arm were discharged with at least
half of the optimal doses according to
GDMT, to reach the full dose within the next
four weeks, if well tolerated. Of note, even
patients with LVEF >40% benefited from op-
timization and rapid uptitration of medical
therapy with a reduction in 180-day re-hos-
pitalization or all cause death. The COACH
trial, including nearly 2000 HFpEF patients,
found that the incidence of any-cause death
or hospitalization for cardiovascular causes
was significantly reduced by using a validat-
ed risk score to guide clinical decision mak-
ing about hospital admission coupled with
rapid follow-up in a specialized HF clinic
[35].

ESC HF guidelines as well as the Ameri-
can College of Cardiology expert consensus
on decision pathways in HFpEF management
strongly emphasize the importance of close
and regular clinical follow-up as well as early
initiation and rapid uptitration of HF GDMT
[1, 8,15, 16].

Conclusions

HFpEF is a heterogeneous multiple organ
disease with an increasing prevalence and
high mortality that represents a real diagnos-
tic and therapeutic challenge. In the last
decades, many advances have been brought
to the field of HFpEF mainly illustrated by
the increasing efforts to better recognize and
characterize the disease through new diag-
nostic tools and phenotype classifications.
Regarding the non-pharmacological treat-
ment for HFpEF, emphasis is put on the man-
agement of comorbidities and patient edu-
cation (fig. 5). For the pharmacological
treatment, the classical HFrEF disease-mod-
ifying drugs have failed to show significant
benefits in HFpEF patients regarding hard
endpoints such as survival, likely due to the
disease’s heterogeneity. Nonetheless, based
on recent trials which consistently confirmed
a reduction of HFH or mortality in HFpEF
patients through the use of SGLT2i, the ESC
has endorsed their use as first-line therapy in
HFpEF with a class A indication. Regard-
ing device therapy, PAP monitoring may be

a valid tool for reduction of morbidity but
not mortality. Nevertheless, HFpEF remains
a challenging disease and deserves a patient-
centered multidisciplinary approach.
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