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Definition of heart failure

Heart failure is not a single pathological diagnosis, but a clinical syndrome consisting of

cardinal symptoms (e.g. breathlessness and fatigue) that may be accompanied by signs

(e.g. elevated jugular venous pressure, pulmonary crackles, and peripheral oedema). It is

due to a structural and/or functional abnormality of the heart that results in elevated

intracardiac pressures and/or inadequate cardiac output at rest and/or during exercise.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Therapeutic algorithm of 
Class I Therapy Indications 
for a patient with heart 
failure with reduced 
ejection fraction

ACE-I = angiotensin-converting enzyme inhibitor; 
ARNI = angiotensin receptor-neprilysin inhibitor; 
CRT-D = cardiac resynchronization therapy with
defibrillator; CRT-P = cardiac resynchronization
therapy with pacemaker; ICD = implantable 
cardioverter-defibrillator; HFrEF = heart failure with
reduced ejection fraction; MRA = mineralocorticoid
receptor antagonist; QRS = Q, R, and S waves
(on a 12-lead electrocardiogram); SR = sinus rhythm. 
aAs a replacement for ACE-I. 
bWhere appropriate. Class I=green. Class IIa=Yellow.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level

An ACE-I is recommended for patients with HFrEF to reduce the risk of HF 
hospitalization and death.

I A

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk
of HF hospitalization and death.

I A

An MRA is recommended for patients with HFrEF to reduce the risk of HF 
hospitalization and death.

I A

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to 
reduce the risk of HF hospitalization and death.

I A

Sacubitril/valsartan is recommended as a replacement for an ACE-I in patients 
with HFrEF to reduce the risk of HF hospitalization and death.

I B

Pharmacological treatments indicated in patients with (NYHA class II-IV)
heart failure with reduced ejection fraction (LVEF ≤40%)

ACE-I = angiotensin-converting enzyme inhibitor; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; LVEF = left ventricular ejection fraction; 
MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
Loop diuretics
Diuretics are recommended in patients with HFrEF with signs and/or symptoms of 
congestion to alleviate HF symptoms, improve exercise
capacity, and reduce HF hospitalizations.

I C

ARB
An ARBa is recommended to reduce the risk of HF hospitalization and
CV death in symptomatic patients unable to tolerate an ACE-I or ARNI
(patients should also receive a beta-blocker and an MRA).

I B

Other pharmacological treatments indicated in selected patients with
NYHA class II-IV heart failure with reduced ejection fraction (LVEF ≤40%) (1)

ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin-receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; CV = cardiovascular; HF = heart failure; 
HFrEF = heart failure with reduced ejection fraction;  MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association.
aThe ARBs with evidence in HFrEF are candesartan, losartan, and valsartan.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
If-channel inhibitor
Ivabradine should be considered in symptomatic patients with LVEF ≤35%, in SR and a 
resting heart rate ≥70 b.p.m. despite treatment with an evidence-based dose of beta-
blocker (or maximum tolerated dose below that), ACE-I/(or ARNI), and an MRA, to 
reduce the risk of HF hospitalization and CV death.

IIa B

Ivabradine should be considered in symptomatic patients with LVEF ≤35%, in SR and a 
resting heart rate ≥70 b.p.m. who are unable to tolerate or have contraindications for a 
beta-blocker to reduce the risk of HF hospitalization and CV death. Patients should also
receive an ACE-I (or ARNI) and an MRA.

IIa C

Other pharmacological treatments indicated in selected patients with
NYHA class II-IV heart failure with reduced ejection fraction (LVEF ≤40%) (2)

ACE-I = angiotensin-converting enzyme inhibitor;  ARNI = angiotensin receptor-neprilysin inhibitor; b.p.m. = beats per minute; CV = cardiovascular; HF = heart failure; 
LVEF = left ventricular ejection fraction; MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association; SR = sinus rhythm.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
Soluble guanylate cyclase receptor stimulator
Vericiguat may be considered in patients in NYHA class II-IV who have had worsening HF 
despite treatment with an ACE-I (or ARNI), a beta-blocker and an MRA to reduce the 
risk of CV mortality or HF hospitalization.

IIb B

Hydralazine and isosorbide dinitrate
Hydralazine and isosorbide dinitrate should be considered in self-identified black 
patients with LVEF ≤35% or with an LVEF <45% combined with a dilated left ventricle in 
NYHA class III-IV despite treatment with an ACE-I (or ARNI), a beta-blocker and an MRA 
to reduce the risk of HF hospitalization and death.

IIa B

Hydralazine and isosorbide dinitrate may be considered in patients with symptomatic
HFrEF who cannot tolerate any of an ACE-I, an ARB, or ARNI (or they are 
contraindicated) to reduce the risk of death.

IIb B

Other pharmacological treatments indicated in selected patients with
NYHA class II-IV heart failure with reduced ejection fraction (LVEF ≤40%) (3)

ACE-I = angiotensin-converting enzyme inhibitor;  ARNI = angiotensin receptor-neprilysin inhibitor;  CV = cardiovascular; HF = heart failure; LVEF = left ventricular ejection fraction; 
MRA = mineralocorticoid receptor antagonist; NYHA= New York Heart Association.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
Digoxin
Digoxin may be considered in patients with symptomatic HFrEF in sinus rhythm despite
treatment with an ACE-I (or ARNI), a beta-blocker and an MRA, to reduce the risk of 
hospitalization (both all-cause and HF hospitalizations).

IIb B

Other pharmacological treatments indicated in selected patients with
NYHA class II-IV heart failure with reduced ejection fraction (LVEF ≤40%) (4)

ACE-I = angiotensin-converting enzyme inhibitor; ARNI = angiotensin receptor-neprilysin inhibitor; HF = heart failure; HFrEF = heart failure with reduced ejection fraction;  MRA = 
mineralocorticoid receptor antagonist.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

ACE-I

Captoprila 6.25 mg t.i.d. 50 mg t.i.d.

Enalapril 2.5 mg b.i.d. 10–20 mg b.i.d.

Lisinoprilb 2.5–5 mg o.d. 20–35 mg o.d.

Ramipril 2.5 mg b.i.d. 5 mg b.i.d.

Trandolaprila 0.5 mg o.d. 4 mg o.d.

ARNI

Sacubitril/valsartan 49/51 mg b.i.d.c 97/103 mg b.i.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (1)

ACE-I = angiotensin-converting enzyme inhibitor; ARNI = angiotensin receptorneprilysin inhibitor; b.i.d. = bis in die; o.d. = omne in die (once daily); t.i.d. = ter in die (three times a day).
aIndicates an ACE-I where the dosing target is derived from post-myocardial infarction trials.
bIndicates drugs where a higher dose has been shown to reduce morbidity/mortality compared with a lower dose of the same drug, but there is no substantive randomized, placebo-
controlled trial and the optimum dose is uncertain. cSacubitril/valsartan may have an optional lower starting dose of 24/26 mg b.i.d. for those with a history of symptomatic hypotension.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

Beta-blockers

Bisoprolol 1.25 mg o.d. 10 mg o.d.

Carvedilol 3.125 mg b.i.d. 25 mg b.i.d.e

Metoprolol succinate (CR/XL) 12.5–25 mg o.d. 200 mg o.d.

Nebivolold 1.25 mg o.d. 10 mg o.d.

MRA

Eplerenone 25 mg o.d. 50 mg o.d.

Spironolactone 25 mg o.d.f 50 mg o.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (2)

b.i.d. = bis in die (twice daily); CR = controlled release; MRA = mineralocorticoid receptor antagonist; o.d. = omne in die (once daily); XL = extended release.
dIndicates a treatment not shown to reduce CV or all-cause mortality in patients with heart failure (or shown to be non-inferior to a treatment that does).
eA maximum dose of 50 mg twice daily can be administered to patients weighing over 85 kg.
fSpironolactone has an optional starting dose of 12.5 mg in patients where renal status or hyperkalaemia warrant caution.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

SGLT2 inhibitor

Dapagliflozin 10 mg o.d. 10 mg o.d.

Empagliflozin 10 mg o.d. 10 mg o.d.

Other agents

Candesartan 4 mg o.d. 32 mg o.d.

Losartan 50 mg o.d. 150 mg o.d.

Valsartan 40 mg b.i.d. 160 mg b.i.d.

Ivabradine 5 mg b.i.d. 7.5 mg b.i.d.

Vericiguat 2.5 mg o.d. 10 mg o.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (3)

b.i.d. = bis in die (twice daily);  o.d. = omne in die (once daily); SGLT2 = sodium-glucose co-transporter 2; t.i.d. = ter in die (three times a day.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Starting dose Target dose

Other agents (continued)

Digoxin 62.5 µg o.d. 250 µg o.d.

Hydralazine/ Isosorbide dinitrate 37.5 mg t.i.d./ 20 mg t.i.d. 75 mg t.i.d./ 40 mg t.i.d.

Evidence-based doses of disease-modifying drugs in key randomized
trials in patients with heart failure with reduced ejection fraction (3)

b.i.d. = bis in die (twice daily);  o.d. = omne in die (once daily); SGLT2 = sodium-glucose co-transporter 2; t.i.d. = ter in die (three times a day.
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2021 Update to the 2017 ACC

Expert Consensus Decision

Pathway for Optimization of

Heart Failure Treatment:

Answers to 10 Pivotal Issues

About Heart Failure With 

Reduced Ejection Fraction



In some cases, an ARNI/ACEI/ARB and a beta-blocker can be started at the same time. Regardless of the initiation 

sequence, both classes of agent should be up-titrated to the maximum tolerated or target doses in a timely fashion (e.g.,

every 2 weeks). Initiation of an ARNI/ACEI/ARB is often better tolerated when the patient is still congested (“wet”),

whereas beta-blockers are better tolerated when the patient is less congested (“dry”) with an adequate resting heart rate.

As there is no existing predicate data to suggest an aldosterone antagonist is mandatory before ARNI therapy, lack of 

treatment with an aldosterone antagonist should not delay initiating or switching a patient to an ARNI.

The investigators compared titration of ARNI to a target dose between 3 and 6 weeks. Both approaches were tolerated 

similarly, but the gradual titration (6 weeks) approach maximized attainment of the target dose of sacubitril/ valsartan in 

patients previously receiving low doses of an ACEI/ARB.

Clinicians should be advised that sacubitril/valsartan may exert a more noteworthy effect on blood pressure when 

compared with ACEIs/ARBs. In noncongested patients with otherwise stable clinical profiles, empiric modest lowering 

of loop diuretic agents has been found to mitigate the hypotensive effects of sacubitril/valsartan.

An ideal time to consider therapy optimization is during hospitalization for HFrEF: the PIONEER-HF (Comparison of 

Sacubitril–Valsartan versus Enalapril on Effect on NT-proBNP in Patients Stabilized from an Acute HF Episode) trial 

established that the initiation of ARNI during an acute decompensated HF hospitalization is feasible after the patient has 

been hemodynamically stabilized.

2021 Update to the 2017 ACC Expert Consensus Decision Pathway for 

Optimization of Heart Failure Treatment: Answers to 10 Pivotal Issues

About Heart Failure With Reduced Ejection Fraction



2021 Update to the 2017 ACC Expert Consensus
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PROBLEMI DI PIU’ FREQUENTE 

RISCONTRO NELLA PRATICA 

CLINICA QUOTIDIANA 



In some instances, it may not be possible to titrate GDMT to the target doses achieved in clinical trials. Patients

seen in clinical practice may differ substantially from those enrolled in trials. For example, patients seen in

clinical practice are typically older, may experience more side effects including hypotension, and are likely to

have more comorbidities that will limit titration. Although data are lacking, it is logical to assume that below-

target doses of multiple classes of GDMT are likely more effective in reducing risk than large doses of 1 or 2

agents.

Abnormal renal function and/or hyperkalemia are common barriers to initiation and titration of GDMT. In 

patients with hyperkalemia, education regarding a low potassium diet should be provided. In addition, newer 

potassium binders (patiromer and sodium zirconium cyclosilicate) are now approved by the Food and Drug 

Administration and may be considered.

For patients with established renal disease, caution may be necessary when starting GDMT. In patients with 

moderate renal impairment (eGFR >30 mL/min/1.73 m2 and <60 mL/min/1.73 m2), no adjustment is needed

when deciding the starting dose of the ARNI sacubitril/valsartan. In those with severe renal impairment (eGFR

<30 mL/ min/1.73 m2), the starting dose of sacubitril/valsartan should be reduced to 24/26 mg twice daily. 

ACEIs/ARBs are generally considered safe in patients with severe renal impairment, although definitive data

are lacking. Aldosterone antagonists are contraindicated in patients with severe renal impairment (eGFR <30

mL/ min/1.73 m2, or creatinine >2.5 mg/dL in men or creatinine >2 mg/dL in women) or with potassium >5.0

mEq/L may be considered.



During the initiation and titration of agents that affect renal function, a decrease in eGFR of >30% or

the development of hyperkalemia should alert the clinician that a reduction in doses may be

necessary.

In patients with evidence of hypovolemia, the dose of diuretic agents should be reduced.

Socioeconomic barriers to care may undermine the ability to achieve GDMT. For example, the cost 

of therapies poses a substantial barrier to care, particularly for an ARNI, SGLT2 inhibitor, and 

ivabradine. In such cases, if all solutions are exhausted, optimizing care with the most financially 

manageable program is recommended. Similarly, some patients (for example, homebound patients) 

have a limited ability to attend frequent office visits for GDMT optimization. In these cases, options 

such as virtual care and home visiting nurse services may aid in remote optimization of GDMT 

limited ability to travel may be unable to have blood pressure, heart rate, or renal function assessed in 

a timely fashion. 

After GDMT is initiated and titrated with the goal of achieving clinical trial doses or maximally

tolerated doses, patients with chronic HFrEF should be evaluated on a regularly scheduled basis. For

most patients, a reasonable interval is every 3 to 6 months.



Estimates of significant nonadherence in patients with HFrEF vary from 20% to 50% .

Such nonadherence is associated with worse outcomes in HF. In addition to nonadherence, a

large proportion of patients with HFrEF do not receive target doses of medical therapies, even

in the absence of documented intolerance.

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

Recommendations Class Level
Diuretics are recommended in patients with congestion and HFmrEF in order to 
alleviate symptoms and signs.

I C

An ACE-I may be considered for patients with HFmrEF to reduce the risk of HF 
hospitalization and death.

IIb C

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

IIb C

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

IIb C

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

IIb C

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

IIb C

Pharmacological treatments to be considered in patients with
(NYHA class II-IV) heart failure with mildly reduced ejection fraction

ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin-receptor blocker; HF = heart failure; HFmrEF = heart failure with mildly reduced ejection fraction; MRA = mineralocorticoid receptor antagonist; 
NYHA= New York Heart Association.
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