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HFpEF definition (ESC)



2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations for treatment of chronic HF – HFmrEF Class
An ACE-I may be considered for patients with HFmrEF to reduce the risk of HF
hospitalization and death. IIb

An ARB may be considered for patients with HFmrEF to reduce the risk of HF
hospitalization and death. IIb

A beta-blocker may be considered for patients with HFmrEF to reduce the risk of HF
hospitalization and death. IIb

An MRA may be considered for patients with HFmrEF to reduce the risk of HF
hospitalization and death. IIb

Sacubitril/valsartan may be considered for patients with HFmrEF to reduce the risk of HF
hospitalization and death. IIb

Recommendations for treatment of chronic HF – HFpEF Class
Screening for, and treatment of, aetiologies, and CV and non-CV comorbidities are
recommended in patients with HFpEF (see relevant sections of this document). I

What do the ESC guidelines say about 
treatment of HFmrEF & HFpEF

(before SGLT2i trials in HF)



capacity or QOL in HFpEF, e.g. NEAT-HFpEF,280 INDIE-HFpEF,281

VITALITY-HFpEF,282 and CAPACITY-HFpEF (praliciguat).283

Despite the lack of evidence for specific disease-modifying thera-
pies in HFpEF, as the vast majority of HFpEF patients have underlying
hypertension and/or CAD, many are already treated with ACE-I/
ARB, beta-blockers, or MRAs. In the PARAGON-HF study at base-
line, more than 86% of patients were on ACE-I/ARBs, 80% were on
beta-blockers, and more than 24% were on MRAs.13

The Task Force acknowledge that the treatment options for
HFpEF are being revised as this guideline is being published. We note
that the Food and Drug Administration (FDA) has endorsed the use
of sacubitril/valsartan and spironolactone in those with an LVEF ‘less
than normal’. These statements relate to patients within both the
HFmrEF and HFpEF categories. For sacubitril/valsartan, this decision
was based on the subgroup analysis from the PARAGON-HF study,
which showed a reduction in HF hospitalizations in those with an
LVEF <57%, and a meta-analysis of the PARADIGM-HF and
PARAGON-HF studies, showing a reduction in CV death and HF
hospitalization in those with an LVEF below the normal range.247

Regarding spironolactone, the subgroup of individuals in the
TOPCAT study recruited in the Americas had a significant reduc-
tion in the primary endpoint of CV death and HF hospitalization,
and a subsequent post hoc analysis by EF showed a significant
reduction in outcomes for those with an LVEF <55%.9,247 There are
also ongoing trials with SGLT2 inhibitors. These developments may
well accelerate a redefinition of HFpEF in the future and have thera-
peutic implications.

In the absence of recommendations regarding disease-modifying
therapies, treatment should be aimed at reducing symptoms of con-
gestion with diuretics. Loop diuretics are preferred, although thiazide
diuretics may be useful for managing hypertension. Reducing body
weight in obese patients and increasing exercise may further improve
symptoms and exercise capacity and should therefore be considered
in appropriate patients.284,285

It is important to identify and treat the underlying risk factors, aeti-
ology, and coexisting comorbidities in HFpEF (e.g. hypertension in
section 12.4, CAD in section 12.2, amyloidosis in section 14.6, AF in
section 12.1.1, and valvular heart disease in section 12.3).
Undoubtably, treatment of some of the underlying phenotypes of the
the HFpEF syndrome leads to improved outcomes.

Recommendations for the treatment of patients with
heart failure with preserved ejection fraction

Recommendations Classa Levelb

Screening for, and treatment of, aetiologies, and

cardiovascular and non-cardiovascular comor-

bidities is recommended in patients with HFpEF

(see relevant sections of this document).

I C

Diuretics are recommended in congested

patients with HFpEF in order to alleviate symp-

toms and signs.137

I C

HFpEF = heart failure with preserved ejection fraction.
aClass of recommendation.
bLevel of evidence.
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Table 10 Risk factors for the development of heart
failure and potential corrective actions

Risk factors for heart
failure

Preventive strategies

Sedentary habit Regular physical activity

Cigarette smoking Cigarette smoking cessation

Obesity Physical activity and healthy diet

Excessive alcohol intake286 General population: no/light alcohol

intake is beneficial

Patients with alcohol-induced CMP

should abstain from alcohol

Influenza Influenza vaccination

Microbes (e.g. Trypanosoma

cruzi, Streptococci)

Early diagnosis, specific antimicrobial

therapy for either prevention and/or

treatment

Cardiotoxic drugs (e.g.,

anthracyclines)

Cardiac function and side effect moni-

toring, dose adaptation, change of

chemotherapy

Chest radiation Cardiac function and side effect moni-

toring, dose adaptation

Hypertension Lifestyle changes, antihypertensive

therapy

Dyslipidaemia Healthy diet, statins

Diabetes mellitus Physical activity and healthy diet,

SGLT2 inhibitors

CAD Lifestyle changes, statin therapy

CAD = coronary artery disease; CMP = cardiomyopathy; SGLT2 = sodium-glu-
cose co-transporter 2.
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Recommendations for the primary prevention of heart
failure in patients with risk factors for its development

Recommendations Classa Levelb

Treatment of hypertension is recommended to

prevent or delay the onset of HF, and to prevent

HF hospitalizations.287!290

I A

Treatment with statins is recommended in

patients at high risk of CV disease or with CV

disease in order to prevent or delay the onset of

HF, and to prevent HF hospitalizations.291,292

I A

SGLT2 inhibitors (canagliflozin, dapagliflozin,

empagliflozin, ertugliflozin, sotagliflozin) are rec-

ommended in patients with diabetes at high risk

of CV disease or with CV disease in order to

prevent HF hospitalizations.293!297

I A

Counselling against sedentary habit, obesity, ciga-

rette smoking, and alcohol abuse is recom-

mended to prevent or delay the onset of

HF.298!302

I C

CV = cardiovascular; HF = heart failure; SGLT2 = sodium-glucose co-transporter 2.
aClass of recommendation.
bLevel of evidence.
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capacity or QOL in HFpEF, e.g. NEAT-HFpEF,280 INDIE-HFpEF,281

VITALITY-HFpEF,282 and CAPACITY-HFpEF (praliciguat).283

Despite the lack of evidence for specific disease-modifying thera-
pies in HFpEF, as the vast majority of HFpEF patients have underlying
hypertension and/or CAD, many are already treated with ACE-I/
ARB, beta-blockers, or MRAs. In the PARAGON-HF study at base-
line, more than 86% of patients were on ACE-I/ARBs, 80% were on
beta-blockers, and more than 24% were on MRAs.13

The Task Force acknowledge that the treatment options for
HFpEF are being revised as this guideline is being published. We note
that the Food and Drug Administration (FDA) has endorsed the use
of sacubitril/valsartan and spironolactone in those with an LVEF ‘less
than normal’. These statements relate to patients within both the
HFmrEF and HFpEF categories. For sacubitril/valsartan, this decision
was based on the subgroup analysis from the PARAGON-HF study,
which showed a reduction in HF hospitalizations in those with an
LVEF <57%, and a meta-analysis of the PARADIGM-HF and
PARAGON-HF studies, showing a reduction in CV death and HF
hospitalization in those with an LVEF below the normal range.247

Regarding spironolactone, the subgroup of individuals in the
TOPCAT study recruited in the Americas had a significant reduc-
tion in the primary endpoint of CV death and HF hospitalization,
and a subsequent post hoc analysis by EF showed a significant
reduction in outcomes for those with an LVEF <55%.9,247 There are
also ongoing trials with SGLT2 inhibitors. These developments may
well accelerate a redefinition of HFpEF in the future and have thera-
peutic implications.

In the absence of recommendations regarding disease-modifying
therapies, treatment should be aimed at reducing symptoms of con-
gestion with diuretics. Loop diuretics are preferred, although thiazide
diuretics may be useful for managing hypertension. Reducing body
weight in obese patients and increasing exercise may further improve
symptoms and exercise capacity and should therefore be considered
in appropriate patients.284,285

It is important to identify and treat the underlying risk factors, aeti-
ology, and coexisting comorbidities in HFpEF (e.g. hypertension in
section 12.4, CAD in section 12.2, amyloidosis in section 14.6, AF in
section 12.1.1, and valvular heart disease in section 12.3).
Undoubtably, treatment of some of the underlying phenotypes of the
the HFpEF syndrome leads to improved outcomes.

Recommendations for the treatment of patients with
heart failure with preserved ejection fraction

Recommendations Classa Levelb

Screening for, and treatment of, aetiologies, and

cardiovascular and non-cardiovascular comor-

bidities is recommended in patients with HFpEF

(see relevant sections of this document).

I C

Diuretics are recommended in congested

patients with HFpEF in order to alleviate symp-

toms and signs.137

I C

HFpEF = heart failure with preserved ejection fraction.
aClass of recommendation.
bLevel of evidence.
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Preventive strategies
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Cigarette smoking Cigarette smoking cessation

Obesity Physical activity and healthy diet

Excessive alcohol intake286 General population: no/light alcohol

intake is beneficial

Patients with alcohol-induced CMP

should abstain from alcohol

Influenza Influenza vaccination

Microbes (e.g. Trypanosoma

cruzi, Streptococci)

Early diagnosis, specific antimicrobial

therapy for either prevention and/or

treatment

Cardiotoxic drugs (e.g.,

anthracyclines)

Cardiac function and side effect moni-

toring, dose adaptation, change of

chemotherapy

Chest radiation Cardiac function and side effect moni-

toring, dose adaptation

Hypertension Lifestyle changes, antihypertensive

therapy

Dyslipidaemia Healthy diet, statins

Diabetes mellitus Physical activity and healthy diet,

SGLT2 inhibitors

CAD Lifestyle changes, statin therapy

CAD = coronary artery disease; CMP = cardiomyopathy; SGLT2 = sodium-glu-
cose co-transporter 2.
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Recommendations for the primary prevention of heart
failure in patients with risk factors for its development

Recommendations Classa Levelb

Treatment of hypertension is recommended to

prevent or delay the onset of HF, and to prevent

HF hospitalizations.287!290

I A

Treatment with statins is recommended in

patients at high risk of CV disease or with CV

disease in order to prevent or delay the onset of

HF, and to prevent HF hospitalizations.291,292

I A

SGLT2 inhibitors (canagliflozin, dapagliflozin,

empagliflozin, ertugliflozin, sotagliflozin) are rec-

ommended in patients with diabetes at high risk

of CV disease or with CV disease in order to

prevent HF hospitalizations.293!297

I A

Counselling against sedentary habit, obesity, ciga-

rette smoking, and alcohol abuse is recom-

mended to prevent or delay the onset of

HF.298!302

I C

CV = cardiovascular; HF = heart failure; SGLT2 = sodium-glucose co-transporter 2.
aClass of recommendation.
bLevel of evidence.
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9 Multidisciplinary team
management for the prevention
and treatment of chronic heart
failure

9.1 Prevention of heart failure
General advice about risk factors for the development of HF (see
Supplementary Figure 1) and strategies to prevent HF early in the CV
continuum are summarized in Table 10.

It is widely recognized that, in addition to optimizing medical and
device therapies for HF, attention should also be given to how HF
care is delivered. The HFA of the ESC has issued several position
papers that cover non-pharmacological management, discharge plan-
ning, and standards for delivering HF care.303!305 It has also under-
scored the need for specialist HF cardiologists and specialist HF
nurses to help provide care. Detailed curricula, to aid training of
these, are available to be adapted for national implementation.306,307

This section focuses on areas where recommendations with an evi-
dence level can be given: multidisciplinary team management, lifestyle
advice, exercise training, follow-up, and monitoring.

9.2 Multidisciplinary management of
chronic heart failure
9.2.1 Models of care

In order to reduce hospitalizations and mortality, earlier guidelines1

recommended the use of multidisciplinary HF management
programmes (HF-MPs), which enable patients to have the correct
investigations, an accurate diagnosis, appropriate evidence-based
therapy, education, and suitable follow-up. The optimal implementa-
tion of a HF-MP requires a multidisciplinary team that is active along
the whole HF trajectory; from onset, through critical events, periods
of apparent stability, and its terminal stages.303 Since the 2016 guide-
lines, new studies have been published that underscore the need for
HF-MPs and reveal more insights into how care can be delivered.

A network meta-analysis including 53 randomized trials published
in 2017, concluded that both disease-management clinics and home
visits by nurses reduced all-cause mortality compared to usual care;
home visits being most effective.308 An IPD meta-analysis of 20 stud-
ies, including 5624 patients, concluded that self-management interven-
tions in HF patients improve outcomes despite heterogeneity in the
intensity, content, and the personnel who deliver the interventions.309

HF-MPs vary in their components and can apply different service
models, such as clinic-based approaches (in primary, secondary, or
tertiary care), home-based programmes, case management, or
hybrids of these. Components used in the services vary, e.g. some
HF-MPs use telemonitoring that may be applied at a local, regional,
or national level. No service model has been shown to be consis-
tently superior to others.310 While home visits and HF clinics do
reduce all-cause admissions and mortality, educational programmes,
used alone, do not.308,309 HF-MPs should be patient-centred and take
a holistic approach to the patient rather than focussing solely on HF;
management of comorbid conditions, such as arrhythmias, hyperten-
sion, diabetes, renal dysfunction, and depression, improve patient
well-being and self-management, leading to better outcomes.309,311

The organization of a HF-MP should be adapted to the healthcare

system, available resources (infrastructure, facilities, staff, and finan-
ces), administrative policies, and tailored to the patient’s needs.

Many patients with HF would derive benefit from the early integra-
tion of a palliative and supportive approach within the care provided
by all members of the HF multidisciplinary team.312,313 Palliative and
supportive care should be thought about for all patients with HF,
regardless of stage of their illness. Patients in the advanced stages and
those considered for mechanical circulatory support (MCS) or heart
transplantation should receive a palliative care consultation before
such interventions as a matter of protocol (see section 10.2.4).

9.2.2 Characteristics and components of a heart failure

management programme

Clinical trials have included complex, bundled interventions, making
it difficult to determine the efficiency and effectiveness of each spe-
cific component. Table 11 presents an overview of characteristics and
components that are important to consider in a HF-MP.

9.3 Patient education, self-care and
lifestyle advice
Adequate patient self-care is essential in the effective management of
HF and allows patients to understand what is beneficial, and to agree
to self-monitoring and management plans.319 HF patients who report
more effective self-care have a better QOL, lower readmission rates,
and reduced mortality.309

Misunderstandings, misconceptions, and lack of knowledge all con-
tribute to insufficient self-care and therefore patient education is vital.
Improving patients’ knowledge of their condition is fundamental for
the development of self-care skills.304

Education to improve self-care should be tailored to the individual
patient and based on, where available, scientific evidence or expert
opinion. There is little evidence that specific lifestyle advice improves

Multidisciplinary interventions recommended for the
management of chronic heart failure

Recommendations Classa Levelb

It is recommended that HF patients are enrolled

in a multidisciplinary HF management pro-

gramme to reduce the risk of HF hospitalization

and mortality.309,314,315,316

I A

Self-management strategies are recommended

to reduce the risk of HF hospitalization and

mortality.309

I A

Either home-based and/or clinic-based pro-

grammes improve outcomes and are recom-

mended to reduce the risk of HF hospitalization

and mortality.310,317

I A

Influenza and pneumococcal vaccinations should

be considered in order to prevent HF

hospitalizations.315,316

IIa B

HF = heart failure.
aClass of recommendation.
bLevel of evidence.
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Etiological treatment

• Hypertension : all antihypertensive drugs
• CAD: revascularisation, BB ….
• AF : amiodarone, ablation
• Infections : vaccinations
• Renal failure: ACE-I
• Anemia
• Diabetes : ACE-I, MRA, SGLT2i



HFpEF patients often have the GMDT of 
HFpEF when the etiology is treated …



Diuretics

• Illogical (no major RAS stimulation, 
hypervolemia ..)

• Risk of  hypovolemia
• Often at low doses



HYVET

-64%

Perindopril/indapamide vs 
placebo in systolic aged HT



Betablockers

• No trials in HFpEF
• SENIORS
– Positive effect of nebivolol when LVEF was > 35%
– But effect entirely driven by patients with LVEF 

between 35 and 50%



Effects of betablockers in 
registries (OPTMIZE-HF)

Hernandez JACC 09; 53: 184-92 



RAS inhibitors (ACE-I, ARB)



ACE-I/ARB: Outcome-studies in HFpEF

CHARM-Preserved PEP-CHF

I-PRESERVE TOPCAT



Sacubitril/valsartan

• Poorly effective when LVEF < 56% ..



Primary Endpoint
Composite of total (first and recurrent) HF hospitalizations
and CV death

PARAGON-HF study design
Randomized, double-blind, active comparator trial testing the hypothesis that sacubitril/valsartan, compared with

valsartan, would reduce the composite outcome of total HF hospitalizations and CV death

Sacubitril/valsartan 97/103 mg BID

Valsartan 160 mg BID

On top of optimal background medications for co-
morbidities (excluding ACEi and ARB)

~35 months

Double-blind treatment period

Sacubitril/valsartan
49/51 mg BID

Valsartan
80 mg BIDEligibility Screening

3–8 weeks

Randomization 1:1

Active single-blind run-in period

Valsartan
40 mg BID

up to 2 weeks

Secondary Endpoints:
• Improvement in NYHA functional classification at 8 months
• Changes in KCCQ clinical summary score at 8 months
• Time to first occurrence of worsening renal function
• Time to all-cause mortality

Solomon SD, et al. JACC-Heart Fail 2017; 5(7):471-482.
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PARAGON-HF primary results
Recurrent event analysis of total HF hospitalizations and CV death*

*Semiparametric LWYY method.
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Total HF hospitalizations and CV death

Valsartan (n = 2389)
1009 events, 14.6 per 100 pt-years

Sacubitril/valsartan (n = 2407)
894 events, 12.8 per 100 pt-years

Rate ratio 0.87 (95% CI 0.75, 1.01)
p = 0.059
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HF hospitalizations and CV death
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0.25
0.20
0.15
0.10
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0 1 2 3 4
Years

CV death*
Patients

Valsartan 212 (8.9%)
Sacubitril/valsartan 204 (8.5%)

Hazard ratio 0.95 (95% CI 0.79, 1.16)
p = 0.62

HF hospitalizations*
Events

Valsartan 797
Sacubitril/valsartan 690

Rate ratio 0.85 (95% CI 0.72, 1.00)
p = 0.056

*Semiparametric LWYY method



Primary endpoint

0.78 (0.64–0.95)
1.00 (0.81–1.23)

LVEF

at or below median (57%)
above median (57%)

1048/2495
855/2301

Rate ratio (95% CI)
0.4 0.6 0.8 1.0 2.0

P = 0.03 (categorical)

P = 0.002 (continuous)

Multivariable
interaction p-value

P < 0.006

Rate ratio
(95% CI)

1.03 (0.85–1.25)

0.73 (0.59–0.90)

No. of events/
patients

980/2317
923/2479

Subgroup

Sex

Male
Female

Significant Heterogeneity in Multivariate Analysis by
Ejection Fraction and Sex
Only interactions for sex and ejection fraction remained nominally significant



ScottD.Solomon.Circulation. 2020;352-361 ,

Treatment effects of sacubitril/valsartan vs 
active comparator across a range of ejection  

fraction for the composite of total HF 
hospitalization and CV death



MRAs

• NIH sponsored trial
• Spironolactone vs placebo in patients with 

LVEF > 35%



TOPCAT
Summary of the results
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Months

TOPCAT
spiro vs placebo

Heart Failure Hospitalizations

Total HF Hosp
Spiro    : 394
Placebo: 475
P= 0.005*

Spironolactone

Placebo

HR = 0.83 (0.69 – 0.99) 
p=0.042

*poisson regression





SGLT2i



EMPEROR-Preserved: reduction in CV death or HHF 
in patients with HFpEF
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HR: 0.79
(95% CI: 0.69, 0.90)

p<0.001

*During a median trial period of 26 months. 
Anker S et al. N Engl J Med. 2021;385:1451.
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0
0 3 6 9 12 15 18 21 24 27 30 33 36

Months since randomization

Standard of care + 
placebo

Standard of care + 
empagliflozin 

31

RRR ARR

21% 3.3%

NNT*
All 
pts



DELIVER- Primary Composite of CV Death, hHF or Urgent HF Visit

• aNominal significance at Day 13 (HR, 0.45; 95% CI, 0.20-0.99; p=0.046), with sustained statistical significance starting at Day 15. 
• 1. Solomon SD et al. N Engl J Med. 2022;387(12):1089-1098; 2. Solomon SD. Presented at: ESC Congress; August 26-29, 2022; Barcelona, Spain; 3. Vaduganathan M et al. Online 

ahead of print. JAMA Cardiol. 2022. 
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18 RRR
%

3.1% ARR
p=0.00082

Placebo
DAPA 10 
mg

0

5

10

15

20

25

30 HR: 0.82 (95% CI: 0.73-0.92)

Days since Randomization

38980111811603198221472401271628072885294930403131DAPA 10 mg

38377211401554192320802318260827102799289630073132Placebo

Number at Risk

1080990900810720630540450360270180900

NNT=322

Statistically 
significanta
as early as 

Day 133



All individual components contributed to the superiority of the primary 
composite endpoint1

• ahHF or an urgent HF visit; bAlso a prespecified secondary endpoint. 
• 1. Solomon SD et al. Online ahead of print. N Engl J Med. 2022; 2. Solomon SD. Presented at: ESC Congress; August 26-29, 

2022; Barcelona, Spain.

Consistent treatment benefit across all prespecified subgroups

Outcome, n (%)
DAPA 10 mg

n=3131
Placebo
n=3132 HR (95% CI) HR (95% CI) p-value

CV death or worsening HFa 512 (16.4) 610 (19.5) 0.82 (0.73-0.92) 0.00082

CV deathb 231 (7.4) 261 (8.3) 0.88 (0.74-1.05)

Worsening HFa 368 (11.8) 455 (14.5) 0.79 (0.69-0.91)

hHF 329 (10.5) 418 (13.3) 0.77 (0.67-0.89)

Urgent HF visit 60 (1.9) 78 (2.5) 0.76 (0.55-1.07)
0,50 1,251.00 2.00

Placebo BetterDapagliflozin Better

HR (95% CI)





Benefit of SGLT2i is Consistent, With no Attenuation, Across LVEF1,2

• 1. Kondo T et al. Eur Heart J. 2022;43(5):427-429; 2. In House Data, AstraZeneca. Data on file 161903. 
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LVEF (%)
15 20 30 4025 35 45 50 55 60 65 70 75

Interaction p-value = 0.35

ARB
CV Death or hHF

LVEF (%)
15 20 30 4025 35 45 50 55 60 65 70 75

Interaction p-value = 0.022

ARNI
CV Death or hHFb

LVEF (%)
15 20 30 4025 35 45 50 55 60 65 70 75

Interaction p-value = 0.007

MRA
CV Death or hHF

LVEF (%)
15 20 30 4025 35 45 50 55 60 65 70 75

Interaction p-value = 0.13

Digitalis
CV Death or hHF

Ha
za

rd
 R

at
io

 (9
5%

 C
I) 2.0

1.0

0.5

LVEF (%)
15 20 30 4025 35 45 50 55 60 65 70 75

Interaction p-value = 0.71

Dapagliflozin
CV Death or hHFa

LVEF (%)
15 20 30 4025 35 45 50 55 60 65 70 75

Interaction p-value = 0.30

Empagliflozin
CV Death or hHF

Differences among trial design, patient population, and treatment groups impact ability to directly compare results across different trials.

















Shear stress and sport in HFpEF
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Estimated prevalence of primary HFPEF phenotypes
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Clinical phenogroups of HFpEF patients: TOPCAT trial
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Heart failure with preserved ejection fraction (HFpEF) constitutes approximately half of the heart failure population, with its prevalence markedly 
increasing with older age and the presence of cardio-metabolic comorbidities. Although HFpEF is associated with a high symptom- and mortality 
burden, historically there have been few evidence-based treatment options for patients with HFpEF. Recent randomized clinical trials have expanded 
evidence on pharmacological treatment options, introducing new agents for managing HFpEF. Given the complex clinical phenotype with patho-
physiological heterogeneity and evolving diagnostic standards, the evidence-based management of HFpEF remains challenging for clinicians. This re-
view summarizes the latest evidence from contemporary randomized clinical trials and recent guideline recommendations to provide guidance for 
the treatment of patients with HFpEF.
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