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Abstract: Heart failure with preserved ejection fraction (HFpEF) is the presence of clinical signs and/
or symptoms of heart failure with a left ventricular ejection fraction (LVEF) ≥50%. Risk factors associated 
with this disease include hypertension, hyperlipidemia, atrial fibrillation (AF), obesity, diabetes and 
coronary artery disease (CAD). Despite the multiple risk factors identified for this condition, treatment 
and management remain challenging and a subject of ongoing research. Since a treatment approach that 
alters the natural course or lowers mortality for this disease has not been found, treating co-morbidities 
and symptom management is essential. From the comorbidities, hypertension is identified as the main risk 
factor for disease development. Thus, after congestive symptom control with diuretics, blood pressure (BP) 
management is considered one of the most important preventive measures and also a target for treatment. 
Amongst antihypertensives, angiotensin receptor blockers (ARBs) and aldosterone antagonists are the 
therapeutic agents used that have a role in reducing hospitalizations. Implantable monitoring devices have 
also been shown to reduce hospitalizations in comparison to standard heart failure therapies by allowing to 
tailor diuretic therapy based on ongoing hemodynamic data. In this manuscript we discuss pharmacologic 
strategies for HFpEF patients by risk factors, including those with and without a potential role.
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Introduction

Heart failure (HF) has been classically defined as the 
inability of the heart to provide adequate organ perfusion 
at a rate that can satisfy the metabolic demands of the 
body, or the ability to do it at expense of elevated filling 
pressures (1). The previous definition applies to both 
heart failure with preserved ejection fraction (HFpEF) 
and heart failure with reduced ejection fraction (HFrEF). 
HF with preserved ejection fraction (EF), also referred 
to as diastolic HF, is the presence of clinical signs or 

symptoms of HF, a left ventricular ejection fraction (LVEF) 
≥50% and evidence of cardiac dysfunction as a cause of 
symptoms [e.g., abnormal left ventricle (LV) filling and 
elevated filling pressures]. Of note, the EF cut-off for 
HFrEF is <40%. The range 41–49% has been designated 
heart failure with mid-range ejection fraction (HFmrEF), 
though evidence supports that this group should be more 
accurately classified as HFrEF (2-4). 

Over the last years the incidence of HF has remained 
stable but the prevalence has increased due to the likelihood 
of survival after diagnosis, and patients with HFpEF 
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represent almost half of this population (5-7). Particularly, 
the HFpEF prevalence has been growing steadily at a rate 
of 10% per decade and the hospital admission proportion 
caused by HFpEF has continued to increase. Between 
January 2005 and December 2010 there were a total of 
110,621 patients admitted with HF and were subclassified 
as: 50% with HFrEF, 14% with HFmrEF and 36% with 
HFpEF (6,8). Data shows that patients with HFpEF 
are significantly older, more likely to be female, have 
hypertension, kidney disease, pulmonary disease and atrial 
fibrillation (AF) than those with HFrEF (8-10). Other 
risk factors include obesity, diabetes and coronary artery 
disease (CAD), with the increase in HFpEF prevalence 
being secondary to the increase in risk factors in the general 
population (6,11). The reported mortality in patients 
with HFpEF varies depending on the study design, study 
population risks and EF cut-off used (12) varying from 
4–5% yearly (13,14) to 53–74% at five years (6,15,16) with 
an increased risk of death when the comorbidity burden 
increases (17,18). 

By performing a comprehensive literature review of 
published articles in databases and synthesizing relevant 
information, we discussed the management strategies for 
HFpEF, with an emphasis on pharmacotherapy, based on 
the co-morbid disease targeted in this population.

We present the following article in accordance with the 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/atm-20-4602). 

Pharmacotherapy for common associated 
morbidities

Although a treatment that alters the natural course or 
lowers mortality for HFpEF has not been found, treating 
the co-morbidities is essential for management. These 
include: obesity, hypertension, AF, CAD, diabetes, COPD, 
anemia, chronic kidney disease, and sleep-disordered 
breathing (19). Most co-morbidities share a common pro-
inflammatory state with increased oxidative stress, impaired 
nitric oxide bioavailability and endothelial dysfunction 
contributing to HFpEF progression (20). This was 
described in a prospective HF long-term European registry 
after a one year follow-up period. Additionally, death from 
non-cardiovascular causes is more common in patients who 
have HFpEF than in those with a reduced EF (60% vs. 35% 
respectively), illustrating the importance of addressing co-
morbidities (21,22). 

Hypertension 

Uncontrolled hypertension along with poor management 
of other co-morbid conditions has been considered 
responsible for re-hospitalizations in patients with  
HFpEF (22). Blood pressure (BP) control on its own is 
considered one of the most important preventive measures 
for HFpEF (19). Hypertension is the main cause of 
HFpEF with a 60–89% prevalence in large controlled 
trials, epidemiological studies and HF registries (4). 
The SPRINT research group showed that strict (BP) 
control (systolic BP <120 mmHg) is associated with 
not only a significantly lower incidence of HF, but also 
with a decrease in cardiovascular mortality. However, 
the trial did not differentiate between the incidence of 
HFpEF vs. HFrEF (22). In addition, the 2017 ACC/
AHA HF guidelines and the American Heart Failure 
and High Blood Pressure guidelines, recommend a 
lower systolic BP target of <130/80 mmHg (19,20). 
Patients with stage C HFpEF and hypertension should 
be treated with angiotensin converting enzyme inhibitors 
(ACEIs), angiotensin receptor blockers (ARBs), and beta 
blockers after achieving euvolemia with diuretics (class 
II a recommendation) (4,19,20). At the same time, ARBs 
and aldosterone antagonists should be considered for 
reducing hospitalizations in HFpEF (class II b, level of 
evidence B) (19). The choice of BP medications should be 
tailored to co-existing conditions, tolerance and response. 
Vasodilators should be used with caution as they can cause 
undesirable side effects in patients with HFpEF (21). 

The  ALLHAT t r i a l  s tud ied  42 ,418  h igh-r i sk 
hypertensive patients randomized to chlorthalidone, 
amlodipine, lisinopril, or doxazosin and compared the 
effect of these treatments in the number of hospitalizations 
for HFpEF or HFrEF. Results of this trial showed that 
chlorthalidone reduced the risk of HFpEF compared 
with amlodipine, lisinopril, or doxazosin (Table 1). 
Overall, it is important to acknowledge that HFpEF has 
a better prognosis than HFrEF in hypertensive men and  
women (23). In addition, given the causal relationship 
between obstructive sleep apnea and hypertension, formal 
sleep assessment should be considered in patients who meet 
clinical criteria for OSA (19,24). 

CAD 

Regarding pharmacotherapy in patients with CAD, the 
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Table 1 Medications with proven benefits in patients with heart failure with preserved ejection fraction

Medication Dose Benefits Trials

Spironolactone 15–45 mg daily • Decreased hospitalization rates for HF
• E/e’ reduction, decrease in LV mass, pro-BNP level reduction

TOPCAT; Aldo-DHF

SGLT-2 inhibitors 
(empagliflozin) 

10–25 mg daily • Reduction in cardiovascular mortality, hospitalization rate and 
death from any cause

EMPA-REG OUTCOME

Chlorthalidone 25 mg daily • Decreased rate of major adverse cardiovascular events ALLHAT

emphasis is to continue with guideline directed therapy. 
The question that will always arise is what role does 
revascularization play in these patients. According to the 
AHA/ACC 2017 guidelines, coronary revascularization is 
recommended in those patients whose symptoms (angina) 
or demonstrable myocardial ischemia adversely affect 
HFpEF despite medical therapy (class II a, Level C) (4,21). 
An observational study of 376 HFpEF patients (68% with 
angiographically-proven CAD) showed that complete 
revascularization was associated with less decline in EF and 
lower mortality compared to those who were not completely 
revascularized, independent of other predictors [hazard 
ratio: 0.56; 95% confidence interval (CI), 0.33 to 0.93; 
P=0.03] (25). At the same time, other retrospective studies 
suggest that clinically evident acute coronary ischemia may 
not be the cause for acute decompensation in HFpEF. If 
there is no decrease in EF during an acute ischemic episode, 
then epicardial coronary revascularization may have at 
most a minor role in preventing a HFpEF recurrence (19). 
Overall, prospective studies are needed to determine if 
there is an optimal medical management strategy of CAD 
in HFpEF patients. 

Atrial fibrillation (AF)

AF is common and can occur before, during or after the 
onset of HFpEF symptoms (21). AF contributes to HFpEF 
pathogenesis by exacerbating neuro-humoral activation 
as well as leading to a large, poorly contractile left atrium 
and impaired systolic and diastolic function of the left 
ventricle (LV) (19). In particular, tachycardia shortens the 
time of diastole and impairs adequate diastolic filling, with 
possible compromise of ventricular filling. These changes 
affect cardiac functional reserve and exercise tolerance. It 
is unknown what the best strategy is for AF management 
in patients with HFpEF as no trials have studied rate vs. 
rhythm control in this population (4,19). AF should be 
managed according to current guidelines and there is 

not data to support one rate controlling medication over 
another (26). A trial of rhythm control can be considered 
if symptoms persist despite adequate rate control. Rhythm 
control may be more beneficial when the HF presentation 
or exacerbation is associated with the onset of AF (21). 
Cardioversion is recommended to restore rhythm, 
and catheter ablation has limited long term benefits in  
HFpEF (19).

Hyperlipidemia

It has been suggested that statins can have potential 
benefits in diastolic HF independent of lipid control. 
These include a protective effect on LV hypertrophy, 
fibrosis, remodeling, mild antihypertensive, antioxidant 
and anti-inflammatory properties, and an increase in 
arterial elasticity with an effect on endothelial function 
and regression of aortic atherosclerosis (27). Observational 
studies have shown improved survival in patients with 
HFpEF on statin treatment, but it is questionable if there is 
a causal relationship (21,28). Alehagen et al. studied 3,427 
patients with HF (EF ≥50%, age 77±11 years and 54.0% 
women) treated with statins from the prospective Swedish 
Heart Failure Registry. The results of this study showed 
that statins were associated with reduced cardiovascular 
death (hazard ratio, 0.86; 95% CI, 0.75–0.98; P=0.026) 
and composite all-cause mortality or cardiovascular 
hospitalization (hazard ratio, 0.89; 95% CI, 0.82–0.96; 
P=0.003) (28). In addition, another observational single 
site study examined an association of statin therapy with an 
increase in two-year survival in 137 patients with diastolic 
HF (27,29). Although treatment with ACE inhibitors, 
ARBs, beta blockers or calcium channel blockers had no 
significant effect on survival, treatment with statin was 
associated with survival benefit after adjustment for potential 
confounders (RR 0.20; 95% CI, 0.06 to 0.62; P=0.005). Of 
note after statin therapy, LDL cholesterol levels fell to a 
similar level as in patients not receiving a statin, 101±32 vs.  



Paz et al. Therapy for HFpEF 

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(6):523 | http://dx.doi.org/10.21037/atm-20-4602

Page 4 of 12

98±33 mg/dL (27). The study was limited by a small sample 
size and could not determine if the benefit of statin therapy 
was independent of cholesterol levels (29). 

Given that patients with HFpEF have co-morbidities, 
such as CAD, diabetes and impaired renal function, 
the benefit of statins in diastolic HF could be related to 
improved outcomes for these conditions (27). For this 
reason, the ACC/AHA guidelines do not recommended 
statins for the treatment of HFpEF alone, in the absence of 
other indications for their use (22). 

Obesity 

Tissue level inflammation associated with metabolic 
syndrome contributes to the development of HFpEF (29). 
Increased adiposity promotes inflammation, hypertension, 
insulin resistance and dyslipidemia, as well as impairing 
muscular metabolism and cardiovascular function 
contributing to exercise intolerance (19,21,30). However, 
there is no role for a specific pharmacotherapeutic option, 
such as a weight loss agent. However, much like in those 
patients with CAD, they should continue with routine care 
and therapy, and additional interventions can play a role 
in altering the disease severity. HFpEF is common in the 
elderly population and exercise intolerance is a predominant 
symptom that significantly impairs quality of life (QOL). 
Kitzman et al. developed the first randomized trial to test 
whether diet or exercise improved exercise capacity and 
QOL in older obese patients with chronic stable HFpEF 
(19,30). Results of the study showed that aerobic exercise 
and diet increased peak oxygen consumption (peak V̇O2 in 
mL/kg/min) and the combination of both interventions had 
an additive effect. Still, these interventions did not have a 
significant effect on the QOL measured by the Minnesota 
Living with Heart Failure Questionnaire. However, a meta-
analysis of five randomized controlled trials showed that 
exercise training (ET) improved peak V̇O2, six-minute walk 
distance and QOL in patients with HFpEF in comparison 
to usual care (31,32). 

ET does not only improve functional capacity but can 
also prevent atrial and ventricular remodeling. In the EX-
DHF pilot trial, 64 patients with HFpEF were randomized 
to supervised endurance/resistance training and usual care 
vs. usual care alone. Peak V̇O2 increased with ET and E/e’ (as 
a surrogate for LV filling pressures) and left atrial volume 
index decreased in comparison to the control group. These 
changes are associated with atrial reverse remodeling and 
improved left ventricular diastolic function (20,22,30,33). 

The long-term impact of ET on patient-related outcomes 
in HFpEF is still unclear. None of the studies published 
so far have been designed to address hospitalizations and 
mortality in these patients. 

Diabetes mellitus (DM) type 2

Approximately 45% of HFpEF patients have DM, which 
is a predictor of increased morbidity and mortality in this 
population. This is illustrated in several large clinical trials 
that evaluated the characteristics of patients with HFpEF 
and DM and the role this disease plays as a prognostic 
factor. Increased cardiovascular death, HF hospitalizations 
and all-cause mortality was observed in CHARM, DIG 
and I-PRESERVE trials in patients with HFpEF and 
DM. These patients, in comparison to those without DM, 
were younger, had higher BMI, higher rates of ischemic 
heart disease, hypertension, lower exercise capacity and 
hypervolemia. Moreover, a retrospective cohort study 
of 232,656 subjects with HFpEF from the GWTG-HF 
registry, showed a significant increase in in-hospital and 
post discharge morbidity associated with DM (34). 

Various DM medications including metformin, 
pioglitazone, incretins and SGLT2 inhibitors, have 
promising results in diabetic and non-diabetic patients 
with HFpEF. Observational studies have reported that 
metformin was associated with a 20% lower mortality, 
compared mostly with sulfonylureas (HR 0.80; 95% CI, 
0.74–0.87; P < 0.001) and a small reduction in all-cause 
hospitalizations (pooled adjusted risk estimate: 0.93; 
95% CI, 0.89–0.98; P=0.01) in patients with HF (35). In 
particular, exenatide has been shown to improve diastolic 
function in patients with DM, as well as linagliptin and 
sitagliptin which showed similar results in this patient 
population with chronic kidney disease. The EMPA-
REG OUTCOME trial investigated the effects of 
empagliflozin (SGLT2 inhibitor) in patients with DM and 
found a relative risk reduction in cardiovascular mortality, 
hospitalization for heart failure, and death from any cause 
(Table 1). Empagliflozin is recommended in diabetic heart 
failure patients by the ESC guidelines in combination with 
metformin (IIa recommendation) (22). Additionally, the 
ongoing EMPEROR- Preserved Trial will study 5,750 
HFpEF patients (EF >40%) with and without DM. Patients 
will be randomized to placebo or empagliflozin in addition 
to guideline-directed medical therapy. The primary end 
point is the time-to-first-event analysis of the combined risk 
for cardiovascular death or hospitalization for HF in a time 
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frame of up to 38 months (20,22,36). Other ongoing trials 
with SGLT2 inhibitors include EMBRACE-HF trial which 
investigates the change in pulmonary artery (PA) diastolic 
pressure with empagliflozin and the PRESERVED-HF 
trial which evaluates the change in NT-pro BNP levels 
with dapagliflozin in patients with HFpEF and DM. The 
protective cardiovascular effect associated with this group of 
medications can be explained by the inhibition of sodium-
glucose cotransporter 2, which reduces intravascular volume 
by promoting glucosuria, diuresis and natriuresis without 
sympathetic activation (20,34). 

Additionally, the TOPLEVEL trial is an ongoing 
randomized multicenter clinical trial that investigates 
whether DPP-IV inhibitor, Teneligliptin, can improve LV 
diastolic dysfunction in patients with DM. The primary 
endpoint measure is the change in E/e’ by echocardiography 
from baseline and two years after enrollment (20,37).

It is important to determine if anti-diabetic medications 
have an impact on cardiovascular outcomes in HFpEF and 
to understand the “phenotype” of this particular group of 
patients in order to find new therapeutic targets. 

Mineralocorticoid receptor antagonists: the role 
of spironolactone

Aldosterone is involved in the pathogenesis of HFpEF 
and mineralocorticoid receptor antagonists (MRA) are a 
promising therapeutic alternative to improve LV diastolic 
dysfunction and remodeling (4,20). Vascular and cardiac 
mineralocorticoid receptors are stimulated by aldosterone to 
induce fibrosis, hypertrophy and endothelial dysfunction. In 
particular, the renin-angiotensin-aldosterone system (RAAS) 
promotes collagen deposition in the extracellular matrix, 
stimulates cardiac fibroblasts and induces the expression 
of profibrotic agents in an environment of inflammation 
and oxidative stress (20). In turn, these effects promote 
cardiovascular remodeling and increase left ventricular 
diastolic stiffness (20,31). 

Given the beneficial effects of MRA on LV diastolic 
function, clinical studies have focused on determining if 
this group of medications improve outcomes in HFpEF. 
The TOPCAT is a randomized, double blind controlled 
trial that investigated 3,445 patients with symptomatic 
HF and a LVEF of 45% or more and assigned to either 
spironolactone (15–45 mg daily) or placebo (Table 1) (14). 
Subjects had a history of a HF hospitalization within the 
previous 12 months and elevated pro-BNP within 60 days 
before randomization. The median age was 69 years, 52% 

were female and the majority were NYHA class II (20,29). 
Subjects had a mean follow-up of 3.3 years. The primary 
composite outcome was death from cardiovascular causes, 
aborted cardiac arrest or hospitalization for treatment of 
HF. Results showed that treatment with spironolactone 
did not significantly reduce the primary composite 
outcome (HR 0.89; 95% CI, 0.77–1.04, P=0.14). When 
each component of the primary composite was analyzed 
separately, spironolactone significantly decreased the 
hospitalization rate for HF in comparison to placebo by 
17% (HR 0.83; 95% CI, 0.69–0.99, P=0.04) but neither 
total deaths nor hospitalizations for any other reason 
were significantly reduced in the spironolactone group 
(4,14,20,21). It is important to note that treatment was 
associated with increased serum creatinine and double 
the rate of hyperkalemia (14,21). However, there were no 
significant differences in the incidence of serious adverse 
events with frequent monitoring (14).

Heterogeneity between geographic regions was an 
important study limitation of the TOPCAT trial (4). Post 
hoc analyses showed spironolactone efficacy in HFpEF 
patients on primary outcome and on its two individual 
components (cardiovascular death and HF hospitalization) 
only in the Americas (HR 0.83) but not in Russia (HR 
1.10). This led to question trial results in Russia and led to 
the belief that these may not reflect the true therapeutic 
response to spironolactone (20,22). Based on this analysis, 
spironolactone may be beneficial in a selective population 
with symptomatic HFpEF particularly those with elevated 
BNP levels and it requires close monitoring of potassium 
levels and renal function (4). 

Moreover, Aldo-DHF was a smaller randomized 
controlled trial that investigated 442 ambulatory patients 
with NYHA class II–III symptoms, echocardiographic 
evidence of diastolic dysfunction (grade ≥I) and preserved 
EF (LV EF >50%).  Patients  were randomized to 
spironolactone (25 mg daily) and placebo groups (22). The 
study showed significant improvements in diastolic LV 
function such as E/e’ reduction, decrease in left ventricular 
mass (reverse remodeling) and reduction of the NP-pro 
BNP level, but no effects on exercise capacity or QOL 
(20,22,38). There was a modest increase in serum potassium 
levels and a reduction in estimated glomerular filtration 
rate without an increase in hospitalization rate (38). The 
study showed spironolactone improved LV remodeling and 
neuro-hormonal activation (19). 

The effect of exercise capacity with spironolactone was 
studied by Kosmala et al. in 150 patients with HFpEF. 
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Subjects had exertional dyspnea (NYHA class II/III), 
echocardiographic evidence of diastolic dysfunction and 
baseline increased exercise E/e’ ratio levels. Patients 
were randomized to spironolactone (25 mg daily) or 
placebo for six months. The spironolactone group 
showed improvement in exercise capacity evidenced as an 
increment in peak oxygen consumption with reduction in 
exertional E/e’ ratio (20,39). 

There is a role of aldosterone receptor antagonists 
in a subset of patients with HFpEF per the 2017 ACC/
AHA/HFSA guidelines based on the results of the clinical 
studies showing the benefits of spironolactone on diastolic 
dysfunction, predominantly the TOPCAT trial. Aldosterone 
receptor antagonists can be considered in selected HFpEF 
patients with EF >45%, elevated BNP levels, HF admission 
within one year, estimated GFR >30 mL/min, creatinine 
<2.5 mg/dL and potassium <5 mEq/L, in order to decrease 
the number of hospitalizations (Class IIb, LOE B-R) (4,20). 

Finally, the SPIRRIT-HF is an ongoing phase III trial 
developed by the German Centre for Cardiovascular 
Research, to investigate the effects of spironolactone in 
3,500 patients with HFpEF from the Swedish Heart Failure 
Registry. Subjects have EF >40% and elevated pro-BNP 
levels (22). The primary outcomes is time to death from 
any cause during a five-year period ending by 2021 (20). 
Ongoing trials will hopefully provide an insight into the 
patient characteristics with HFpEF that will most likely 
benefit from MRA. 

Diuretics

According to the ACC and ESC guidelines, diuretics are 
the only recommended intervention proven to relieve 
symptoms in hypervolemic patients with HFpEF (class IC/
IB respectively) (4,20). These should be used at the lowest 
effective dose and adjusted according to the patient’s body 
weight, symptoms and electrolyte status (21). Caution 
should be taken with excessive preload reduction induced 
by diuretics which can lead to LV under-filling and 
concomitant reduction of stroke volume and cardiac output, 
particularly in a hypertrophied LV. In the Hong Kong 
Diastolic HF Study, diuretic therapy significantly improved 
symptoms and, in combination with RAAS inhibitors, 
improved LV systolic and diastolic function, as well as 
lowered pro-BNP levels over a one-year period (22).

Besides symptomatic rel ief ,  diuretics  may also 
improve outcomes when therapy is titrated based on 
central hemodynamic measurements as evidenced in the 

CHAMPION trial. 
The CHAMPION trial prospectively studied HF 

management based on frequent and remotely obtained PA 
pressures using CARDIOMEMs, a wireless PA pressure 
monitor implanted during a right heart catheterization. 
A total of 550 patients with HF associated with both 
preserved and reduced systolic function were included 
in the study. Subjects included 119 patients (22%) with 
preserved EF (defined as EF ≥40%; average 51%) and 
66 patients with LVEF ≥50%. After implantation, the 
patients were randomly assigned to a treatment group 
that received therapy tailored to the hemodynamic data 
received by the implanted sensor in addition to standard HF 
management. The primary efficacy end point was rate of 
HF hospitalizations and it was 46% lower in the preserved 
EF treatment group compared to the control group at six 
months (incidence rate ratio, 0.54; 95% CI, 0.38–0.70; 
P<0.0001) and 50% lower after an average 17.6 months 
follow-up (incidence rate ratio, 0.50; 95% CI, 0.35–0.70; 
P<0.0001) (40). 

Additional analysis revealed that hospitalization 
reductions were similar between patients in the subgroup 
with LVEF ≥40% and the additional analysis performed 
in the group with LVEF ≥50%. Results were consistent 
with previous hemodynamic monitoring trials that 
demonstrated an association between high filling pressures 
and increased hospitalization risk. The CHAMPION trial 
demonstrated that lowering PA pressures using diuretics, 
and additional vasodilators if pressures remained elevated, 
is an effective strategy to improve the outcome of patients 
with HFpEF. Results also suggest that the progressive 
elevation in filling pressures is a common mechanism 
leading to congestion in patients with HF independent of 
EF. Lowering these pressures with medical management 
maintains clinical stability and keeps patients out of the 
hospital for a significant follow-up period. Even though, 
a post hoc analysis of the patients with LVEF ≥50% in 
the CHAMPION trial showed similar outcomes to other 
groups, further studies are needed in this particular patient 
population (40). 

Heart rate reduction and sympathetic inhibition: 
beta blockers

Heart failure induces many neurohormonal changes, 
including activation of the RAAS and the sympathetic 
system (41). By blocking adrenergic receptors, beta-blockers 
reduce heart rate, ventricular wall stress and the adrenergic 
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stimulation, improving the neuro-endocrine response 
to HF (42-44). It has been shown in several trials and 
meta-analyses that in patients with HFrEF, beta-blockers 
reduce hospital admissions and decrease mortality (45-49). 
However, the indications to use beta-blockers in patients 
with HFpEF seem less clear due to conflicting data (50-52). 

In a meta-analysis done by Liu et al., it was shown that 
the use of beta-blockers was associated with a statistically 
significant reduction in all-cause mortality but did not 
statistically improve the rate of hospitalization or the 
composite outcomes of mortality and hospitalization in 
patients with HFpEF. It is worth mentioning that the EF 
cutoff used was ≥40% (53). 

In a more recent individual patient-level meta-analysis, 
beta-blockers were associated with a reduced risk of 
cardiovascular death in patients with an EF <50%, and 
with a significantly reduced all-cause mortality in patients 
with EF <40%. In the patient subgroup (n=244) with an EF 
≥50% beta-blockers failed to show improvement in any of 
the prior outcomes (24). 

In the absence of a strong alternate indication, the 
evidence to support the use of beta-blockers in patients with 
HFpEF is still lacking. 

Afterload reduction

ACEIs

Continuous activation of  the RAAS is  associated 
with development of ventricular hypertrophy and 
myocardial fibrosis (54,55). Inhibition of RAAS decreases 
neurohormone levels resulting in attenuation of LV 
hypertrophy and reducing morbidity and mortality in 
patients with HF (56). However, this last statement has not 
been proven in patients with HFpEF. 

The PEP-CHF trial assessed the efficacy of ACEIs, 
specifically perindopril in patients with HFpEF. The 
trial did not show a statistically significant benefit when 
compared with placebo on long-term morbidity and 
mortality. It is important to point that the trial had an 
inadequate power since many of the patients withdrew from 
assigned therapy to start open-label ACEIs. Treatment with 
perindopril did appear to improve symptoms and exercise 
capacity. It also showed that patients with prior myocardial 
infarction or with elevated systolic BP, who are at an 
increased risk of death or hospitalization, benefited from 
perindopril treatment during the first year follow-up (13).  
Ferrari previously had demonstrated that perindopril 

positively influences cardiac remodeling in patients who had 
post-infarction HF without LV systolic dysfunction (57). 

Even though ACEIs have not been proven to reduce 
morbidity and mortality in patients with HFpEF, they 
do play an important role in the management of the 
comorbidities associated with this entity (e.g., hypertension 
and CAD). 

Angiotensin II receptor blockers

There is no evidence that ARBs decrease mortality in 
patients with HFpEF when compared to placebo. Two 
large randomized controlled trials, CHARM-preserved and 
I-PRESERVE, assessed the efficacy in HFpEF of placebo 
vs. candesartan and irbesartan, respectively. None of the 
trials have shown a difference in mortality when compared 
to placebo (58,59). However, CHARM-preserved did show 
that patients treated with candesartan were less frequently 
hospitalized (58). A different trial demonstrated that ARBs 
are not superior to different types of antihypertensives to 
improve diastolic function (60). With the current evidence, 
ARBs seem to have the same important role as ACEIs in the 
treatment of comorbidities associated with HFpEF, but no 
direct benefit has been found. 

Angiotensin receptor/neprilysin inhibitor

Release of atrial natriuretic peptide (ANP) and B-type 
natriuretic peptide (BNP) occurs as a response to 
cardiac myocyte stretch, which is secondary to increased 
myocardial wall tension. The release of these peptides acts 
as a defense mechanism to protect the heart from volume 
and pressure overload. This mechanism is impaired during 
the early stages of HFpEF (61). 

The effects of ANP and BNP are not only natriuretic, 
vasodilatory and diuretic, but also inhibit the sympathetic 
nervous system, RAAS, release of antidiuretic hormone, 
improve myocardial relaxation and prevent myocyte 
hypertrophy and fibrosis (62,63).

Neprilysin degrades ANP, BNP and C-type peptide, 
but not the inactive NT-proBNP (64). Neprilysin 
inhibitors, by increasing the levels of natriuretic peptides, 
stimulate diuresis, natriuresis, and vasodilation, which 
generates cyclic guanosine 3'5' mono phosphate reducing 
hypertrophy and improving myocardial relaxation (62,63). 
Neprilysin also causes breakdown of angiotensin, the 
reason for which dual-acting compounds were created, 
to inhibit neprilysin and block the action/generation of 
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angiotensin (65). 
Solomon  e t  a l .  showed that  adminis trat ion of 

angiotensin receptor-neprilysin inhibitors (ARNi) 
reduced the levels of NT-proBNP significantly when 
compared to valsartan alone (66). Reductions of NT-
proBNP levels are associated with improved outcomes 
in patients with HF (67). The trial also demonstrated a 
significant reduction in the left atrial size in the group 
that received ARNi (66). 

Until recently, ARNi have not shown improvement in 
morbidity and mortality in patients with preserved EF (68). 
However, a recent putative placebo analysis of the effects 
of sacubitril/valsartan showed that ARNi decrease the risk 
significantly of HF hospitalization and cardiovascular death 
across the full range of LVEF, with a more pronounced 
effect when EF is <60% (69).  

Ineffective pharmacotherapy

Digoxin

Digoxin has no effect in morbidity and mortality in patients 
with HFpEF and is not indicated to treat these patients, 
unless there is an associated condition that requires 
treatment with digitalis (70). 

Nitrates

Evidence indicates that anomalies in the nitric oxide (NO)–
cyclic guanosine monophosphate (cGMP) pathway cause 
increased filling pressures and an inadequate cardiac output 
reserve in patients with HFpEF (71,72). However, nitrates 
have not demonstrated effectiveness and are actually 
associated with worse outcomes (73,74). 

Inorganic sodium nitrite, administrated acutely 
during exercise, improves hemodynamic derangements, 
biventricular filling pressures and PA pressures, but 
administered chronically has failed to show improvement in 
exercise capacity (75-77). 

Phophodiesterase-5 inhibitors

There is no improvement in exercise capacity, pulmonary 
artery wedge pressure (PAWP), cardiac output and peak 
oxygen consumption when phophodiesterase-5 inhibitors 
are administered (78,79). Recent data suggests that they 
might play a role in prevention of HFpEF but further 
studies are needed (80). 

Guiding diuretic pharmacotherapy by implantable 
hemodynamic monitoring

CardioMEMS HF System is an implantable device that 
measures and monitors heart rate and PA pressure providing 
information to guide outpatient HF medical management. 
The CHAMPION trial showed that patients with HFpEF 
whose treatment was guided by information provided by the 
device had less hospitalizations when compared to standard 
HF management (40). However, the efficacy of the device 
in this population is still under investigation (81). 

Conclusions

In contrast to HFrEF, there are no treatment modalities 
that have shown to improve outcomes or survival in 
patients with HFpEF. Given the high co-morbidity burden 
and the impact these impose on mortality rates, HFpEF 
pharmacotherapy predominantly involves adequate 
recognition and disease classification followed by addressing 
the associated co-morbidities and symptom management. 
Currently, the benefit of medications including statins, 
ACEIs/ARBs and beta-blockers lies on the treatment for 
comorbidities but are not recommended solely for HFpEF. 
It is important to mention that mineralocorticoid receptor 
antagonists have shown improved outcomes in a subgroup 
of these patients. Similarly, pioglitazone, incretins and 
SGLT2 inhibitors have been shown to have a favorable 
effect on diastolic function, with benefits thought to be 
independent of a concomitant DM diagnosis. Diuretics 
continue to be the mainstay to provide symptomatic relief 
and have shown to reduce HF hospitalizations when 
therapy is tailored to central hemodynamic parameters. 
Understanding the HFpEF pathophysiology continues 
to be a matter of investigation which will be important in 
tailoring future pharmacologic strategies for this disease. 
Finally, regular physical activity and exercise improves 
exercise capacity and QOL in HFpEF and referral to a 
cardiac rehabilitation program including dynamic ET is 
reasonable in these individuals (82).
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