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Table 1. Primary prevention of Heart Failure.  

 

 

ESC 2026 GL on HF.  

 

Recommendations for prevention of heart failure 

 

 

  
 

ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, 

cardiovascular; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1 receptor agonist; 

HF, heart failure; SGLT2-I, sodium–glucose co-transporter 2 inhibitor; T2DM, type 2 diabetes mellitus. 

 

cCKD was defined as follows: an eGFR 25–75 mL/min/1.73 m2 and a urinary albumin- 

to-creatinine ratio ≥200–5000 mg/g in DAPA-CKD; an eGFR 20–45 mL/min/1.73 m2 

or an eGFR 45–90 mL/min/1.73 m2 with a urinary albumin-to-creatinine ratio ≥200 

mg/g in EMPA-KIDNEY; and eGFR 30–<90 mL/min/1.73 m2 with a urinary 

albumin-to-creatinine ratio >300 to ≤5000 mg/g in CREDENCE. 

dCKD was defined as follows: an eGFR 25–60 mL/min/1.73 m2, a urinary albumin-to- 

creatinine ratio 30–300 mg/g, and diabetic retinopathy, or an eGFR 25–75 mL/min/ 

1.73 m2 and a urinary albumin-to-creatinine ratio 300–5000 mg/g, in FIDELIO- 

DKD1; and an eGFR 25–90 mL/min/1.73 m2 and a urinary albumin-to-creatinine 

ratio 30 to <300 mg/g, or an eGFR >60 mL/min/1.73 m2 and a urinary albumin-to- 

creatinine ratio 300–5000 mg/g, in FIGARO-DKD107. 
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Recommendations for stage B heart failure and left ventricular dysfunction  

 

 
 

 

 

Table 2. ACC/AHA/HFSA 2022 GL on HF. STAGE A (PATIENTS AT RISK FOR HF) 

 

Patients at Risk for HF (Stage A: Primary Prevention) 
 

Control blood pressure in accordance with GDMT     I A 

for hypertension to prevent symptomatic HF. 

 

In patients with type 2 diabetes and either established CVD or at high cardiovascular I A 

risk, SGLT2i to prevent hospitalizations for HF. 

 

In the general population, healthy lifestyle habits such as regular physical activity,  I B-NR 

maintain normal weight, healthy dietary patterns, and 

avoiding smoking to reduce future risk of HF. 

 

For patients at risk of developing HF, natriuretic peptide biomarker–based   IIa B-R 

screening followed by team-based care, including a cardiovascular 

specialist optimizing GDMT, to prevent the development of LV dysfunction 

(systolic or diastolic) or new-onset HF. 

 

In the general population, validated multivariable risk scores can be useful   IIa B-NR 

to estimate subsequent risk of incident. 
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AHA/ACC 2025 GL on hypertension. Prevention of HF in Adults With Hypertension 

 

 
 

 

 

 

 

 

Table 3. ACC/AHA/HFSA 2022 GL on HF. STAGE B (PATIENTS WITH PRE-HF) 

 

Preventing the Syndrome of Clinical HF in Patients With Pre-HF 

 

 

In patients with LVEF ≤40%, ACEi to prevent symptomatic HF and reduce  I A 

mortality. 

 

In patients with a recent or remote history of MI or ACS, statins    I A 

to prevent symptomatic HF and adverse cardiovascular events. 

 

In patients with a recent MI and LVEF ≤40% who are intolerant to ACEi,   I B-R 

ARB to prevent symptomatic HF and reduce mortality. 

 

In patients with a recent or remote history of MI or ACS and LVEF   I B-R 

≤40%, evidence-based beta blockers to reduce mortality. 

 

In patients who are at least 40 days post-MI with LVEF ≤30% and NYHA  I B-R  

class I symptoms while receiving GDMT and have reasonable 

expectation of meaningful survival for >1 year, an ICD for primary prevention 

of sudden cardiac death (SCD) to reduce total mortality. 

 

In patients with LVEF ≤40%, beta blockers to prevent symptomatic HF.  I C-LD 

 

In patients with LVEF <50%, thiazolidinediones should not be used because   III B-R 

they increase the risk of HF, including hospitalizations.    Harm 

 

In patients with LVEF <50%, nondihydropyridine calcium channel blockers   III B-R  

with negative inotropic effects may be harmful.     Harm 
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Table 4. ACC/AHA/HFSA 2022 GL on HF. STAGE C HF 

 

Nonpharmacological Interventions: Self-Care Support in HF 

Care from multidisciplinary teams to facilitate      I A 

the implementation of GDMT, address potential barriers 

to self-care, reduce the risk of subsequent rehospitalization for HF, and improve survival. 

 

Specific education and support to facilitate HF self-care in a    I B-R 

multidisciplinary manner. 

 

Vaccinating against respiratory illnesses to reduce mortality.    IIa B-NR 

 

Screening for depression, social isolation, frailty, and low health   IIa B-NR 

literacy as risk factors for poor self-care to improve management. 

 

Dietary Sodium Restriction 

For patients with stage C HF, avoid excessive sodium intake to reduce   IIa C-LD 

congestive symptoms. 

 

Activity, Exercise Prescription, and Cardiac Rehabilitation 

For patients who are able to participate, exercise training (or regular physical  I A 

activity) to improve functional status, exercise performance, and QOL. 

 

A cardiac rehabilitation program to improve functional    IIa B-NR 

capacity, exercise tolerance, and health-related QOL. 

 

Diuretics and Decongestion Strategies in Patients With HF 

In patients with fluid retention, diuretics to relieve congestion,    I B-NR 

improve symptoms, and prevent worsening HF. 

 

For patients with congestive symptoms, addition of a thiazide (eg, metolazone)   I B-NR 

to treatment with a loop diuretic should be reserved for patients who do not respond  

to moderateor high-dose loop diuretics to minimize electrolyte 

abnormalities. 
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Commonly Used Oral Diuretics in Treatment of Congestion for Chronic HF 

 

 
 

 

 

Table 5. ACC/AHA/HFSA 2022 GL on HF. STAGE C HF. Potential Barriers to 

Effective HF Self-Care and Example Interventions 
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Table 6. ESC 2026 GL on HF.  Evidence-based doses of disease-modifying drugs in key 

randomized trials in patients with heart failure 
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Table 7. ESC 2026 GL on HF.  Recommendations for pharmacological management of 

chronic heart failure. 
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Table 8. ESC 2023 Gl on diabetes.  

Recommendations for heart failure treatments in patients with heart failure with reduced 

ejection fraction and diabetes  
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cSotagliflozin is a dual SGLT1/2 inhibitor. 

dSustained-released metoprolol succinate, carvedilol, bisoprolol, and nebivolol. eSpironolactone or eplerenone.  
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Recommendations for glucose-lowering medications in patients with type 2 diabetes  
with and without heart failure  

 

 

cSotagliflozin is a dual SGLT1/2 inhibitor. 

dChronic and stable HF. 

eAgents with proven benefit: SGLT2 inhibitors: empagliflozin, canagliflozin, dapagliflozin, sotagliflozinc; GLP-1 

RAs: liraglutide, semaglutide s.c., dulaglutide, efpeglenatide. In the VERTIS CV trial, ertugliflozin did not reduce 

the primary endpoint (three-point MACE) nor the key secondary endpoint (CV death or HF hospitalization), but 

reduced HF hospitalization as a secondary exploratory endpoint.  
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Table 9. Pharmacological Treatment for HFrEF  

 

 

 

ACC/AHA/HFSA 2022 GL on HF. STAGE C HF. Pharmacological Treatment for 

HFrEF (see Table 4 for diuretics) 

 

Recommendations for Renin-Angiotensin System Inhibition With ACEi or ARB or ARNi  

 

In patienst with NYHA class II to III symptoms, the use of ARNi   I A 

to reduce  morbidity and mortality. 

 

In patients with previous or current symptomsof chronic HFrEF,    I A 

use of ACEi to reduce morbidity and mortality when the use of ARNi  

is not feasible. 

 

In patients with  previous or current symptoms of chronic HFrEF who  I A 

are intolerant to ACEi because of cough or angioedema and when the  

use of ARNi is not feasible,  use of ARB to reduce morbidity and mortality. 

 

In patients with previous or current symptoms of chronic HFrEF,   Value Statement: 

in whom ARNi is not feasible, treatment with an ACEi or ARB provides  High Value (A) 

high economic value. 

 

In patients with chronic symptomatic HFrEF NYHA class II or III who tolerate  I B-R 

an ACEi or ARB, replacement by an ARNi  to further reduce morbidity  

and mortality. 

 

In patients with chronic symptomatic HFrEF,    Value Statement: 

treatment with an ARNi instead of an ACEi provides    High Value (A) 

high economic value. 

 

ARNi should not be administered concomitantly    III B-R 

with ACEi or within 36 hours of the last dose of an ACEi.   Harm 

 

ARNi should not be administered to patients     III C-LD 

with any history of angioedema.      Harm 

 

ACEi should not be administered to patients with any history of angioedema III C-LD 

         Harm 

 

Beta Blockers 

In patients with HFrEF, with current or previous symptoms,   I A 

use of 1 of the 3 beta blockers proven to reduce mortality (eg, bisoprolol,  

carvedilol, sustained-release metoprolol succinate) 

to reduce mortality and hospitalizations. 

 

In patients with HFrEF, with current or previous    Value Statement: 

symptoms, beta-blocker therapy provides high economic value.  High Value (A) 

 

 

 



12 

 

Mineralocorticoid Receptor Antagonists (MRAs) 

In patients with HFrEF and NYHA class II to IV symptoms, an MRA    I A 

(spironolactone or eplerenone) to reduce morbidity and 

mortality, if eGFR is >30 mL/min/1.73 m2 and serum potassium is <5.0 mEq/L.  

Careful monitoring of potassium, renal function, and diuretic 

dosing should be performed at initiation and closely monitored thereafter to minimize risk of 

hyperkalemia and renal insufficiency. 

 

In patients with HFrEF and NYHA class II to    Value Statement: 

IV symptoms, MRA therapy provides high economic value.   High Value (A) 

 

In patients taking MRA whose serum potassium cannot be maintained at <5.5 mEq/L, III B-NR 

MRA should be discontinued to avoid lifethreatening hyperkalemia   Harm 

 

Sodium-Glucose Cotransporter 2 Inhibitors 

In patients with symptomatic chronic HFrEF, SGLT2i to reduce hospitalization  I A 

for HF and cardiovascular mortality, irrespective of the presence of type 2 diabetes. 

 

In patients with symptomatic chronic HFrEF,   Value Statement: 

SGLT2i therapy provides intermediate economic value.  Intermediate Value (A) 

  

Hydralazine and Isosorbide Dinitrate 

For patients self-identified as African American     I A 

with NYHA class III-IV HFrEF who are receiving 

optimal medical therapy, the combination of hydralazine and isosorbide dinitrate  

to improve symptoms and reduce morbidity and mortality. 

 

For patients self-identified as African American    Value Statement: 

with NYHA class III to IV HFrEF who are     High Value (B-NR) 

receiving optimal medical therapy with ACEi or 

ARB, beta blockers, and MRA, the combination 

of hydralazine and isosorbide dinitrate provides 

high economic value. 

 

In patients with current or previous symptomatic HFrEF    IIb C-LD 

who cannot be given first-line agents, such as ARNi, ACEi, or ARB,  

because of drug intolerance or renal insufficiency,  a combination  

of hydralazine and isosorbide dinitrate to reduce morbidity and mortality. 

 

Other Drug Treatment 

In patients with HF class II to IV symptoms, omega-3 polyunsaturated   IIb B-R 

fatty acid (PUFA)supplementation to use as adjunctive therapy to reduce  

mortality and cardiovascular hospitalizations. 

 

In patients with HF who experience hyperkalemia     IIb B-R 

(serum potassium level ≥5.5 mEq/L) while taking a renin-angiotensin-aldosterone  

System inhibitor (RAASi), the effectiveness of potassium binders (patiromer,  

sodium zirconium cyclosilicate) to improve outcomes by facilitating continuation  

of RAASi therapy is uncertain. 

 

In patients with chronic HFrEF without a specific indication     II B-NR 

(eg, venous thromboembolism [VTE], AF, a previous thromboembolic event,   No benefit 
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or a cardioembolic source), anticoagulation is not recommended. 

 

 

 

 

GDMT Dosing: Sequencing and Uptitration 

In patients with HFrEF, titration of guideline-directed     I A 

medication dosing to achieve target doses showed to be efficacious in RCTs, 

to reduce cardiovascular mortality and HF hospitalizations, unless not well tolerated. 

 

In patients with HFrEF, titration and optimization of guideline-directed medications as IIa C-EO 

frequently as every 1 to 2 weeks depending on the patient’s symptoms, vital signs,  

and laboratory findings to optimize management. 

 

 

Additional Medical Therapies 

Ivabradine 

For patients with symptomatic (NYHA class II to III) stable chronic HFrEF (LVEF ≤35%)    IIa B-R 

Who are receiving GDMT, including a beta blocker at maximum tolerated dose,  

and who are in sinus rhythm with a heart rate of ≥70 bpm at rest, ivabradine to reduce  

HF hospitalizations and cardiovascular death. 

 

Digoxin 

In patients with symptomatic HFrEF despite GDMT (or who are unable to tolerate GDMT),   IIb B-R 

digoxin to decrease hospitalizations for HF. 

 

Soluble Guanylyl Cyclase Stimulators 

In selected high-risk patients with HFrEF and recent worsening of HF already on GDMT,       IIb B-R 

an oral soluble guanylate cyclase stimulator (vericiguat) to reduce HF 

hospitalization and cardiovascular death 
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Drugs Commonly Used for HFrEF (Stage C HF) 
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Benefits of Evidence-Based Therapies for Patients With HFrEF 

 

 

 

 

AHA/ACC 2025 GL on hypertension. GDMT for Patients With Hypertension and 

HFrEF 

 

 
 

ACEi indicates angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; ARNi, 

angiotensin receptor-neprilysin inhibitors; BB, beta blocker; eGFR, estimated glomerular filtration rate; 

GDMT, guideline-directed medical therapy; HFrEF, heart failure with reduced ejection fraction; MRA, 

mineralocorticoid receptor antagonist; NYHA, New York Heart Association; RAASi, renin-

angiotensin-aldosterone system inhibitors; and SGLT2i, sodium-glucose cotransporter inhibitors. 
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Table 10. ACC/AHA/HFSA 2022 GL on HF. STAGE C HF. Heart Failure With Mildly 

Reduced EF (HFmrEF) and Improved EF (HFimpHF) 

 

HF With Mildly Reduced Ejection Fraction 

In patients with HFmrEF, SGLT2i for decreasing HF hospitalizations and  IIa B-R 

cardiovascular mortality.1 

 

In patients with current or previous symptomatic HFmrEF (LVEF, 41%–49%), use of IIa B-NR 

evidence-based beta blockers for HFrEF, ARNi, ACEi, or ARB, and MRAs  

to reduce the risk of HF hospitalization and cardiovascular mortality, particularly among 

patients with LVEF on the lower end of this spectrum. 

 

HF With Improved Ejection Fraction 

In patients with HFimpEF after treatment, continue GDMT continued to prevent relapse I B-R 

of HF and LV dysfunction, even in patients who may become asymptomatic. 

 

 
 

 

 

 

Table 10. ACC/AHA/HFSA 2022 GL on HF. STAGE C HF. Drugs of Unproven Value 

or That May Worsen HF 
 

In patients with HFrEF, dihydropyridine calcium channel-blocking drugs   III A 

are not recommended treatment for HF.      No benefit 

 

In patients with HFrEF, vitamins, nutritional supplements, and hormonal therapy  III B-R 

are not recommended other than to correct specific deficiencies.   No benerfit 

 

In patients with HFrEF, nondihydropyridine      III A 

calcium channel-blocking drugs are not recommended.    Harm 

 

In patients with HFrEF, class IC antiarrhythmic     III A 

medications and dronedarone may increase the risk of mortality.   Harm 

 

In patients with HFrEF, thiazolidinediones increase the risk of worsening HF  III A  

symptoms and hospitalizations.       Harm 

 

In patients with type 2 diabetes and high cardiovascular risk, the dipeptidyl peptidase- III B-R 

4 (DPP-4) inhibitors saxagliptin and alogliptin increase the risk of HF hospitalization Harm 

and should be avoided in patients with HF. 

 

In patients with HFrEF, NSAIDs worsen HF  symptoms and should be avoided   III B-NR 

or withdrawn whenever possible.       Harm 
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Selected Prescription Medications That May Cause or Exacerbate HF 
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Figure 1. ESC 2026 GL on HF. Management of heart failure.  

ACE-I, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin II receptor 

blocker; ARNI, angiotensin receptor–neprilysin inhibitor; AS, aortic stenosis; AV, atrioventricular; 

CABG, coronary artery bypass grafting; CRT, cardiac resynchronization therapy; HF, heart failure; 

HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection 

fraction; HR, heart rate; ICD, implantable cardioverter-defibrillator; ISDN, isosorbide 

dinitrate; IV, intravenous; LVAD, left ventricular assist device; LVEF, left ventricular ejection 

fraction; MCS, mechanical circulatory support; MR, mitral regurgitation; MRA, mineralocorticoid 

receptor antagonist; TEER, transcatheter edge-to-edge repair; NYHA, New York Heart Association; 

SAVR, surgical aortic valve replacement; SGLT2-I, sodium–glucose co-transporter 2 inhibitor; SR, 

sinus rhythm; TAVI, transcatheter aortic valve implantation.  

Green colour refers to Class I recommendation. Yellow colour refers to Class IIa recommendation. 

Orange colour refers to Class IIb recommendation.  

aAn ARB is recommended in patients with symptomatic HFrEF if they are unable 

to tolerate an ACE-I or ARNI.  
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bNo large prospective randomized controlled trial has been performed on the use of beta-blockers, 

ACE-I/ARNI/ARB exclusively in patients with LVEF 41%–49%.  

cClass of recommendation for ICD differs according to ischaemic vs nonischaemic 

aetiology.  

dClass of recommendation for CRT differs according to QRS duration and morphology (see Figure 10 

and Recommendation Table 7).  

eCriteria for advanced HF are listed in Table 14.  

fIndications and contraindications for heart transplantation are listed in Table 17.  

gIndications and contraindications for LVAD implantation are listed in Table 16.  

hPredominantly obstructive sleep apnoea. 
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Figure 3. ACC/AHA/HFSA 2022 Gl on HF. Recommendations (Class 1 and 2a) for Patients 

at Risk of HF (Stage A) and Those With Pre-HF (Stage B). 

 

COR 1 and COR 2a for patients at risk for HF (stage A) and those with pre-HF (stage B) are shown. 

Management strategies implemented in patients at risk for HF (stage A) should be continued though 

stage B.  

 

ACEi indicates angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; BP, blood pressure; 

COR, Class of Recommendation; CVD, cardiovascular disease; HF, heart failure; ICD, implantable cardioverter-

defibrillator; LVEF, left ventricular ejection fraction; MI, myocardial infarction; and SGLT2i, sodium glucose 

cotransporter 2 inhibitor. 
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Figure 4. ACC/AHA/HFSA 2022 Gl on HF. Treatment of HFrEF Stages C and D. 

Treatment recommendations for patients with HFrEF are displayed. Step 1 medications may be started 

simultaneously at initial (low) doses recommended for HFrEF. Alternatively, these medications may be 

started sequentially, with sequence guided by clinical or other factors, without need to achieve target 

dosing before initiating next medication. Medication doses should be increased to target as tolerated.  

 

ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin 

receptor-neprilysin inhibitor; COR, Class of Recommendation; CRT, cardiac resynchronization therapy; GDMT, 

guideline-directed medical therapy; ICD, implantable 

cardioverter-defibrillator; hydral-nitrates, hydralazine and isosorbide dinitrate; HFrEF, heart failure with reduced 

ejection fraction; LBBB, left bundle branch block; MCS, mechanical circulatory support; LVEF, left ventricular 

ejection fraction; MRA, mineralocorticoid receptor antagonist; NSR, 

normal sinus rhythm; NYHA, New York Heart Association; and SGLT2i, sodium-glucose cotransporter 2 

inhibitor.  

 

*Participation in investigational studies is appropriate for stage C, NYHA class II and III HF. 
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Figure 5. Sites of diuretic action in the nephron.  

 

K+-sparing diuretics refers to the epithelial sodium-channel inhibitors (e.g., amiloride and 

triamterene) and mineralocorticoid-receptor antagonists (e.g., spironolactone and eplerenone). 

Sodium is reabsorbed in the distal tubule and collecting ducts through an aldosterone-sensitive 

sodium channel and by activation of an ATP-dependent sodium–potassium pump. Through both 

mechanisms, potassium is secreted into the lumen to preserve electroneutrality. Sodium-channel 

inhibitors preserve potassium by interfering with the sodium–potassium pump, whereas 

mineralocorticoid-receptor antagonists spare potassium through their inhibitory effect on 

aldosterone.  
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Figure 6. ACC/AHA/HFSA 2021 Gl on HF. Additional Medical Therapies for Patients 

With HFrEF. 

Recommendations for additional medical therapies that may be considered for patients with HF are 

shown.  

 

GDMT indicates guideline-directed medical therapy; HF, heart failure; HFH, heart failure hospitalization; HFrEF, 

heart failure with reduced ejection fraction; IV, intravenous; LVEF, left ventricular ejection fraction; LVESD, left 

ventricular end systolic dimension; MV, mitral valve; MR, mitral regurgitation; NP, natriuretic peptide; NSR, 

normal sinus rhythm; NYHA, New York Heart Association; and RAASi, renin-angiotensin-aldosterone system 

inhibitors. 
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Figure 7. ESC 2023 GL on diabetes. Glucose-lowering treatment of patients with heart 

failure and type 2 diabetes.  

 

CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase-4; GLP-1 RA, glucagon-like peptide-1 receptor 

agonist; Hb1Ac, glycated haemoglobin; HF, heart failure; HFmrEF, heart failure with mildly reduced ejection 

fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; 

SGLT2, sodium–glucose co-transporter-2; T2DM, type 2 diabetes mellitus.  

aThis includes HF hospitalization or CV death. bEmpagliflozin, dapagliflozin, or sotagliflozin in patients with  

HFrEF, empagliflozin or dapagliflozin in patients with HFpEF and HFmrEF. cPreferred in patients with 

atherosclerotic cardiovascular disease and if weight reduction is needed; do not combine with DPP-4 inhibitors.  
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Table 11. Device therapy in HF patients receiving optimal, guideline-directed medical 

therapy 

 

ACC/AHA/HFSA 2022 GL on HF. STAGE C HF. Device and Interventional Therapies 

for HFrEF 

 

ICDs and CRTs 

In patients with nonischemic DCM or ischemic heart disease at least 40 days post-MI with I A 

LVEF ≤35% and NYHA class II or III symptoms on chronic GDMT, who have reasonable 

expectation of meaningful survival for >1 year, ICD therapy for primary prevention 

of SCD to reduce total mortality. 

 

A transvenous ICD provides high economic value in the primary prevention  Value Statement: 

of SCD particularly when the patient’s risk of death caused    High Value (A) 

by ventricular arrythmia  is deemed high and the risk of nonarrhythmic death  

(either cardiac or noncardiac) is deemed low based on the patient’s burden  

of comorbidities and functional status. 

 

In patients at least 40 days post-MI with LVEF ≤30% and NYHA class I symptoms  I B-R 

while receiving GDMT, who have reasonable expectation 

of meaningful survival for >1 year, ICD therapy for primary prevention 

of SCD to reduce total mortality. 

 

For patients who have LVEF ≤35%, sinus rhythm, left bundle branch block (LBBB) I B-R  

with a QRS duration ≥150 ms, and NYHA class II, III, or 

ambulatory IV symptoms on GDMT, CRT is indicated to reduce total mortality,  

reduce hospitalizations, and improve symptoms and QOL. 

 

For patients who have LVEF ≤35%, sinus     Value Statement: 

rhythm, LBBB with a QRS duration of ≥150 ms,    High Value (B-NR) 

and NYHA class II, III, or ambulatory IV 

symptoms on GDMT, CRT implantation provides 

high economic value. 

 

For patients who have LVEF ≤35%, sinus rhythm, a non-LBBB pattern   IIa B-R 

with a QRS duration ≥150 ms, and NYHA class II, III, or 

ambulatory class IV symptoms on GDMT, CRT can be useful to reduce 

total mortality, reduce hospitalizations, and improve symptoms and QOL. 

 

In patients with high-degree or complete heart block and LVEF of 36% to 50%,   IIa B-R 

CRT to reduce total mortality, reduce hospitalizations, and improve symptoms and QOL. 

 

For patients who have LVEF ≤35%, sinus rhythm, LBBB with a QRS duration of 120 IIa B-NR 

to 149 ms, and NYHA class II, III, or ambulatory IV symptoms on GDMT, CRT  

to reduce total mortality, reduce hospitalizations, and improve symptoms and QOL. 

 

In patients with AF and LVEF ≤35% on GDMT, CRT to reduce total mortality,  IIa B-NR 

improve symptoms and QOL, and increase LVEF, if:  

a) the patient requires ventricular pacing or otherwise meets CRT criteria and  

b) atrioventricular nodal ablation or pharmacological rate control will allow near  

100% ventricular pacing with CRT. 
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For patients on GDMT who have LVEF ≤35% and are undergoing placement of  IIa B-NR 

a new or replacement device implantation with anticipated requirement for significant 

(>40%) ventricular pacing, CRT to reduce total mortality, reduce 

hospitalizations, and improve symptoms and QOL. 

 

In patients with genetic arrhythmogenic cardiomyopathy with high-risk features   IIa B-NR 

of sudden death, with EF ≤45%, implantation of ICD is to decrease sudden death. 

 

For patients who have LVEF ≤35%, sinus rhythm, a non-LBBB pattern with QRS duration     IIb B-NR 

of 120 to 149 ms, and NYHA class III or ambulatory class IV on GDMT, CRT  

to reduce total mortality, reduce hospitalizations, and improve symptoms and QOL. 

 

For patients who have LVEF ≤30%, ischemic cause of HF, sinus rhythm, LBBB  IIb B-NR 

with a QRS    duration ≥150 ms, and NYHA class I symptoms 

on GDMT, CRT to reduce hospitalizations and improve symptoms and QOL. 

 

In patients with QRS duration <120 ms, CRT is not recommended.   III B-R 

No Benefit 

 

For patients with NYHA class I or II symptoms and non-LBBB pattern with QRS  III B-NR 

duration <150 ms, CRT is not recommended.     No benefit 

 

For patients whose comorbidities or frailty limit survival with good functional   III C-LD 

capacity to <1 year, ICD and cardiac resynchronization therapy with defibrillation  No benefit 

(CRT-D) are not indicated. 
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ESC 2026 GL on HF.  

 

Recommendations for implantable cardioverter-defibrillator implantation 
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Recommendations for cardiac resynchronization therapy implantation 
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Figure 8. ACCF/AHA 2021 GL on HF.  Algorithm for CRT Indications in Patients With 

Cardiomyopathy or HFrEF. 

Recommendations for cardiac resynchronization therapy (CRT) are displayed.  

 

AF indicates atrial fibrillation; Amb, ambulatory; CM, cardiomyopathy; GDMT, guideline-directed medical 

therapy; HB, heart block; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; LBBB, left bundle 

branch block; LV, left ventricular; LVEF, left ventricular ejection fraction; NSR, normal sinus rhythm; 

NYHA, New York Heart Association; and RV, right ventricular. 
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Figure 9. HRS/APHRS/LAHRS 2023 guideline on cardiac physiologic pacing. 

Algorithm for pacing strategies in patients without bradycardia indications who have HF.  

 

BiV: biventricular; CIED: cardiovascular implantable electrical device; CRT: cardiac resynchronization therapy; 

HBP: His bundle pacing; HF: heart failure; LBBAP: left bundle branch area pacing; LBBB: left bundle branch 

block; LVEF: left ventricular ejection fraction; NYHA: New York Heart Association; PICM: pacing-induced 

cardiomyopathy; QRSd: QRS duration; RVP: right ventricular pacing. 
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Figure 10. HRS/APHRS/LAHRS 2023 guideline on cardiac physiologic pacing. 

Algorithm for cardiac physiologic pacing in patients with atrial fibrillation.  

 

AF: atrial fibrillation; AVJ: atrioventricular junction; BiV: biventricular; CRT: cardiac resynchronization therapy; 

HBP: His bundle pacing; LBBAP: left bundle branch area pacing; LVEF: left ventricular ejection fraction.  
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Figure 11. ESC 2026 GL on HF. Indications for cardiac resynchronization therapy in heart 

failure.  

 

CRT, cardiac resynchronization therapy; FMT, foundational medical therapy; HFrEF, heart failure with 

reduced ejection fraction; ICD, Implantable cardioverter-defibrillator; LBBB, left bundle 

branch block; LVEF, left ventricular ejection fraction. In the decision on device implantation consider 

the following: patient preference, likely benefit of ICD/CRT at the patient’s age, frailty and 

comorbidities, risk of complications, venous access issues.  

aUptitration to the highest tolerated doses of HFrEF FMT.  

bInitiation of FMT and planning for CRT implantation may be considered simultaneously 

in patients with symptomatic HFrEF, an LBBB with QRS ≥150 ms, and LVEF ≤35%, to improve 

symptoms and reduce morbidity and mortality, although reassessment of LVEF should be conducted 

prior to CRT implantation. (Class IIb). 
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Figure 12. ACCF/AHA 2022 GL on HF.  Additional Device Therapies. 
 

Recommendations for additional nonpharmaceutical interventions that may be considered 

for patients with HF are shown.  

 

GDMT indicates guideline-directed medical therapy; HF, heart failure; HFH, heart failure hospitalization; HFrEF, 

heart failure with reduced ejection fraction; IV, intravenous; LVEF, left ventricular ejection fraction; LVESD, left 

ventricular end systolic dimension; MV, mitral valve; MR, mitral regurgitation; NP, natriuretic peptide; NSR, 

normal sinus rhythm; NYHA, New York Heart Association; and PASP, pulmonary artery systolic pressure. 
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Table 12. Treatment of HFpEF 

 

ESC 2021 GL on HF. Recommendations for the treatment of patients with 

heart failure with preserved ejection fraction 

Screening for, and treatment of, aetiologies, and cardiovascular and non-cardiovascular   I C 

Comorbidities is recommended in patients with HFpEF 

 

Diuretics are recommended in congested patients with HFpEF in order to alleviate symptoms I C 

and signs. 

 

ESC 2023 update on heart failure. Recommendation for the treatment of patients with 

symptomatic heart failure with preserved ejection fraction 

An SGLT2 inhibitor (dapagliflozin or empagliflozin) in patients with HFpEF   I A 

to reduce the risk of HF hospitalization or CV death 

 

ACC/AHA/HFSA 2022 GL on HF. HF With Preserved Ejection Fraction 

For patients with hypertension, medication titrated to attain blood pressure  I C-LD 

targets in accordance with published clinical practice guidelines to prevent morbidity. 

 

SGLT2i to decrease HF hospitalizations and      IIa B-R 

cardiovascular mortality. 

 

Management of AF to improve symptoms.      IIa C-EO 

 

MRAs to decrease hospitalizations, particularly among patients with LVEF on the lower  IIb B-R 

end of this spectrum. 

 

ARBs to decrease hospitalizations, particularly among patients with LVEF  IIb B-R 

on the lower end of this spectrum. 

 

ARNi to decrease hospitalizations, particularly among patients with LVEF   IIb B-R 

on the lower end of this spectrum. 

 

Routine use of nitrates or phosphodiesterase-5 inhibitors to increase   III B-R 

activity or QOL is ineffective.       No benefit 

 

 

ESC 2023 Gl on diabetes. Recommendations for heart failure treatments in patients with 

diabetes and left ventricular ejection fraction over 40%  
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Figure 13. ACCF/AHA 2021 GL on HF.  Recommendations for Patients With Preserved 

LVEF (≥50%). 

Medication recommendations for HFpEF are displayed.  

ARB indicates angiotensin receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; HF, heart 

failure; HFpEF, heart failure with preserved ejection fraction; LVEF, left ventricular ejection fraction; MRA, 

mineralocorticoid receptor antagonist; and SGLT2i, sodium-glucose cotransporter-2 inhibitor. 

*Greater benefit in patients with LVEF closer to 50%. 
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Table 13. Heart failure in patients with coronary artery disease 
 

 

 

ACC/AHA/HFSA 2022 GL on HF. Revascularization for CAD 

 

In selected patients with HF, reduced EF (EF ≤35%), and suitable coronary anatomy,  I B-R 

Surgical revascularization plus GDMT to improve symptoms, cardiovascular  

hospitalizations, and long-term all-cause mortality 

 

 

 

ESC 2026 GL on HF. Recommendations for revascularization 

in chronic coronary syndrome in patients with heart failure 
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Figure 14. ESC 2026 GL on HF. Management of coronary artery disease in patients with 

heart failure.  

 

BB, beta-blocker; CABG, coronary artery bypass grafting; CAD, coronary artery disease; FMT, 

foundational medical therapy; HF, heart failure; HFpEF, heart failure with preserved ejection 

fraction; HFrEF, heart failure with reduced ejection fraction; LVEF, left ventricular ejection fraction; 

PCI, percutaneous coronary intervention.  

Colours refer to class of recommendation. aExclusion of frailty, severe and multiple comorbidities and 

limited life expectancy making the risk of revascularization higher than the expected benefit. bPCI or 

continued medical therapy are alternative treatments if the patient is not eligible for CABG. 
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Table 14. Atrial fibrillation in heart failure 

 

ACC/AHA/HFSA 2022 GL on HF. Management of AF in HF. 

 

Chronic anticoagulant therapy for patients with chronic HF with permanent-persistent- I A 

paroxysmal AF and a CHA2DS2-VASc score of ≥2 (for men) and ≥3 (for women). 

 

 

For patients with chronic HF with permanent-persistent-    I A 

paroxysmal AF, DOAC is recommended 

over warfarin in eligible patients. 

 

For patients with HF and symptoms caused by     IIa B-R 

AF, AF ablation to improve symptoms and QOL. 

 

For patients with AF and LVEF ≤50%, if a      IIa B-R 

rhythm control strategy fails or is not desired, 

and ventricular rates remain rapid despite medical 

therapy, atrioventricular nodal ablation with 

implantation of a CRT device. 

 

For patients with chronic HF and permanent-persistent-    IIa B-NR 

paroxysmal AF, chronic anticoagulant 

therapy for men and women without additional risk factors. 

 

 

ACC/AHA/ACCP/HRS 2023 guideline on AF. Management of AF in Patients With HF 

 

In patients who present with a new diagnosis of     1 B-NR 

HFrEF and AF, arrhythmia-induced cardiomyopathy 

should be suspected, and an early and aggressive 

approach to AF rhythm control is recommended. 

 

In appropriate patients with AF and HFrEF who are     1 A 

on GDMT, and with reasonable expectation of procedural 

benefit, catheter ablation to improve symptoms, QOL, ventricular function, 

and cardiovascular outcomes. 

 

In appropriate patients with symptomatic AF and     2a B-NR 

HFpEF with reasonable expectation of benefit, 

catheter ablation can be useful to improve symptoms 

and improve QOL. 

 

Digoxin for rate control, in combination with other rate-controlling agents  2a B-R 

or as monotherapy if other agents are not tolerated. 

 

In patients with rapid ventricular rates in whom beta blockers     2a B-NR  

or calcium channel blockers are contraindicated or ineffective, intravenous 

amiodarone for acute rate control (considering the risk of cardioversion and stroke). 
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In patients with HFrEF (LVEF <50%), and refractory rapid ventricular response   2a B-R 

who are not candidates for or in whom rhythm control has failed, 

AVN ablation and biventricular pacing therapy to improve symptoms, QOL, and EF. 

 

In patients with implanted biventricular pacing     2a B-NR 

therapy in whom an effective pacing percentage cannot 

be achieved with pharmacological therapy, AVN ablation to improve functional class, 

reduce the risk of ICD shock, and improve survival. 

 

In patients with AF-induced cardiomyopathy who have    2a B-NR 

recovered LV function, long-term surveillance to detect recurrent AF in view  

of the high risk of recurrence of arrhythmia-induced cardiomyopathy. 

 

In patients with suspected AF-induced cardiomyopathy    2b B-NR 

or refractory HF symptoms undergoing pharmacological 

rate-control therapy for AF, a stricter rate-control strategy 

(target heart rate <80 bpm at rest and <110 bpm during 

moderate exercise). 

 

In patients with HFrEF who undergo AVNA, conduction system pacing   2b C-LD 

of the His bundle or left bundle branch area as an alternative to biventricular pacing  

to improve symptoms, QOL, and LV function. 

 

In patients with known LVEF <40%,      3 B-R 

nondihydropyridine calcium channel–blocking drugs     Harm 

should not be administered because of their 

potential to exacerbate HF. 

 

Dronedarone should not be administered for maintenance of sinus rhythm to  3 B-R 

those with NYHA class III and IV HF or patients who    harm 

have had an episode of decompensated HF in the 

past 4 weeks, due to the risk of increased early 

mortality associated with worsening HF. 
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ESC 2026 GL on HF.  Recommendations for management of atrial fibrillation in 

patients with heart failure 
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AF, atrial fibrillation; CHA2DS2-VA, congestive heart failure, hypertension, age 

≥75 years (2 points), diabetes mellitus, prior stroke/transient ischaemic attack/ 

arterial thromboembolism (2 points), vascular disease, age 65–74 years; CRT, 

cardiac resynchronization therapy; DHF, decompensated heart failure; DOAC, 

direct-acting oral anticoagulant; HF, heart failure; HFH, heart failure 

hospitalization; HFrEF, heart failure with reduced ejection fraction; QoL, quality 

of life; VKA, vitamin K antagonist. 

dExcept for patients with moderate or severe mitral stenosis and in patents with 

mechanical prosthetic heart valves where VKAs are recommended. 

eAll the following criteria are required: high burden AF, less than 1-year duration 

for continuous persistent AF, clear cause–effect relationship between AF and HF. 
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Figure 15. ACC/AHA/ACCP/HRS 2023 guideline on AF. Management of AF in Patients 

With HF 

 

AF indicates atrial fibrillation; AV, atrioventricular; CMP, cardiomyopathy; CMR, cardiac magnetic resonance; 

GDMT, guideline-directed medical therapy; HF, heart failure; HFpEF, heart failure with preserved ejection 

fraction; HFrEF, heart failure with reduced ejection fraction; IV, intravenous; LVEF, left ventricular ejection 

fraction; NDCC, nondihydropyridine calcium channel blocker; and NYHA, New York Heart Association. 
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Figure 16. AHA/ACC 2026 Guideline on Cardiovascular-Kidney-Metabolic Syndrome  

Overview of Management Principles for CKM Syndrome  
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Figure 17. ESC 2026 GL on CKD. Pharmacological treatment of patients with heart failure 

and chronic kidney disease.  

 

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, 

angiotensin receptor/neprilysin inhibitor; BB, beta-blocker; CKD, chronic kidney disease; 

eGFR, estimated glomerular filtration rate; GLP-1RA, glucagon-like peptide 1 receptor agonist; HF, 

heart failure; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced 

ejection fraction; HR, heart rate; ISDN, isosorbide dinitrate; LV, left ventricle; LVEF, left ventricular 

ejection fraction; SGLT2i, sodium glucose co-transporter 2 inhibitor; (s)MRA, (steroidal) 

mineralocorticoid receptor antagonist; SR, sinus rhythm. aEither steroidal or non-steroidal MRA. For 

steroidal MRA: eGFR ≥30 mL/min/1.73 m2. 
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Table 15. ESC 2026 GL on CKD.  

 

Recommendations for treatment of chronic heart failure in patients with chronic kidney disease 

 

 

 
 

cSteroidal MRA: eGFR >30 mL/min/1.73 m2. 

dLVEF ≤35%, sinus rhythm, heart rate >70 b.p.m. 

 

 

Recommendations for management of comorbidities in patients with heart failure 

and chronic kidney disease  

 

 
 

cDefined as serum ferritin <100 ng/mL or serum ferritin 100–299 ng/mL with 

TSAT <20%. 
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Recommendations for management of heart failure therapy in the context of a drop in estimated 

glomerular filtration rate 

 

 
 

 

cOverall eGFR drop needs to be <50% without hyperkalaemia >5.5 mmol/L. 
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Figure 18. ESC 2026 GL on CKD. Monitoring kidney function in the treatment of chronic 

heart failure with reduced ejection fraction and chronic kidney disease. 

 

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, 

angiotensin receptor/neprilysin inhibitor; BB, Beta-blocker; BP, blood pressure; ECG, 

electrocardiogram; eGFR, estimated glomerular filtration rate; HR, heart rate; ISDN, 

isosorbide dinitrate; K, potassium; MRA, mineralocorticoid receptor antagonist; (ns)MRA, (non-

steroidal) mineralocorticoid receptor antagonist; SBP, systolic blood pressure; SGLT2i, sodium 

glucose co-transporter 2 inhibitor.  
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aOptimization strategies: (i) Low BP: stop other BP-lowering agents, assess volume status, possible 

low output state, (ii) Low eGFR: stop nephrotoxins, consider renal work-up (e.g. consider renal artery 

stenosis), (iii) Hyperkalaemia: if very high, perform ECG, consider lab mistake, stop potassium 

supplements, assess volume status, consider potassium binder, (iv) Low HR (<50 b.p.m.): perform 

ECG, consider stopping other HR-slowing drugs, take adequate measures if high degree 

atrioventricular block. 

 

 

 

 

Table 16. Cancer and heart failure 

 

ESC 2021 GL on HF. Drugs causing heart failure 

 
 

ESC 2021 GL on HF. Recommendations for the management of patients with cancer 

and heart failure 
 

Cancer patients at increased risk for cardiotoxicity, defined by a    I C 

history or risk factors of CV disease, previous cardiotoxicity or exposure to cardiotoxic 

agents, undergo CV evaluation before scheduled anticancer therapy, preferably by a cardiologist 

with experience/interest in Cardio-Oncology. 

 

Treatment with an ACE-I and a beta-blocker (preferably carvedilol) in   IIa B 
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cancer patients developing LV systolic dysfunction, defined as a 10% or more decrease 

in LVEF and to a value lower than 50%, during anthracycline chemotherapy. 

 

A baseline CV risk assessment in all cancer patients scheduled to   IIa C 

receive a cancer treatment with the potential to cause heart failure. 

 

ACE-I = angiotensin-converting enzyme inhibitor; CV = cardiovascular; LV = left 

ventricular; LVEF = left ventricular ejection fraction. 

 

 

 

ESC 2022 GL on cardio-oncology. Recommendations for adult cancer survivors who 

develop cancer therapy-related cardiac dysfunction late after cardiotoxic cancer 

therapy 

 

ACE-I/ARB and/or beta-blockers in adult CS with moderate    I C 

asymptomatic CTRCD.a 

 

ACE-I/ARB and/or beta-blocker in adult CS with mild asymptomatic CTRCD.b  IIb C 

 

ACE-I, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; 

CS, cancer survivors; CTRCD, cancer therapy-related cardiac dysfunction; GLS, 

global longitudinal strain; LVEF, left ventricular ejection fraction. 

 

a New LVEF reduction by ≥10 percentage points to an LVEF of 40–49% OR new LVEF 

reduction by <10 percentage points to an LVEF of 40–49% AND either new relative 

decline in GLS by >15% from baseline OR new rise in cardiac biomarkers. 

b LVEF≥50% and new relative decline in GLS by >15% from baseline AND/OR new 

rise in cardiac biomarkers. 

 

 

ACC/AHA/HFSA 2022 GL on HF. Recommendations for Cardio-Oncology 

 

In patients who develop cancer therapy–related cardiomyopathy or HF,  I B-NR 

a multidisciplinary discussion involving the patient about the risk-benefit 

ratio of cancer therapy interruption, discontinuation, 

or continuation to improve management. 

 

In asymptomatic patients with cancer therapy-related cardiomyopathy  IIa B-NR 

 (EF <50%), ARB, ACEi, and beta blockers to prevent progression to HF  

and improve cardiac function. 

 

In patients with cardiovascular risk factors or known cardiac disease  IIa B-NR 

being considered for potentially cardiotoxic anticancer therapies, 

pretherapy evaluation of cardiac function to establish baseline cardiac function 

and guide the choice of cancer therapy. 

 

In patients with cardiovascular risk factors or known cardiac disease  IIa B-NR 

receiving potentially cardiotoxic anticancer therapies, monitoring of 

cardiac function for the early identification of drug-induced cardiomyopathy. 

 

In patients at risk of cancer therapy–related cardiomyopathy,   IIb B-R 
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initiation of beta blockers and ACEi/ARB for the primary prevention of 

drug-induced cardiomyopathy is of uncertain benefit. 

 

In patients being considered for potentially cardiotoxic   IIb C-LD 

therapies, serial measurement of cardiac troponin for further risk stratification. 

 

 

 

 

 

 

 

ACC/AHA/HFSA 2022 GL on HF. Cancer Therapies Known to Be Associated With 

Cardiomyopathy 

 

 
 

 

 

ACC/AHA/HFSA 2022 GL on HF. Risk Factors for Cancer Therapy–Related 

Cardiomyopathy 
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Table 17. Treatment of co-morbidities in patients with heart failure 

 

ESC 2021 GL on HF. Recommendations for the treatment of diabetes in heart failure 

 

SGLT2 inhibitors (canagliflozin, dapagliflozin,empagliflozin, ertugliflozin, sotagliflozin)   I A 

in patients with T2DM at risk of CV events to reduce hospitalizations for HF, major 

CV events, end-stage renal dysfunction, and CV death. 

 

SGLT2 inhibitors (dapagliflozin, empagliflozin, and sotagliflozin)     I A 

in patients with T2DM and HFrEF to reduce hospitalizations for HF and CV death. 

 

CV = cardiovascular; HF = heart failure; HFrEF = heart failure with reduced ejection 

fraction; SGLT2 = sodium-glucose co-transporter 2; T2DM = type 2 diabetes 

mellitus. 
 

 

 

 

 

 

 

 
 

ACC/AHA/HFSA 2022 GL on HF. Most Common Co-Occurring Chronic Conditions 

Among Medicare Beneficiaries With HF (N=4 947 918), 2011 

 

 
 

Data source: Centers for Medicare & Medicaid Services administrative claims data, January 2011 to 

December 2011, from the Chronic Condition Warehouse (CCW), ccwdata.org. 

 

AF indicates atrial fibrillation; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; and 

HF, heart failure. 

*Mean No. of conditions is 6.1; median is 6. 

†Mean No. of conditions is 5.5; median is 5. 
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ACC/AHA/HFSA 2022 GL on HF. Management of Comorbidities in Patients With HF 

 

Management of Anemia or Iron Deficiency 

In patients with HFrEF and iron deficiency with     IIa B-R 

or without anemia, intravenous iron replacement 

to improve functional status and QOL. 

 

In patients with HF and anemia, erythropoietin stimulating    III B-R 

agents should not be used to improve morbidity and mortality. 

 

Management of Hypertension 

In patients with HFrEF and hypertension,      I C-LD 

uptitration of GDMT to the maximally tolerated 

target dose. 

 

Management of Sleep Disorders 

In patients with HF and suspicion of sleep-disordered     IIa C-LD 

breathing, a formal sleep assessment to confirm the diagnosis and 

differentiate between obstructive and central sleep apnea.9,10 

 

In patients with HF and obstructive sleep apnea, continuous positive airway pressure IIa B-R 

may be reasonable to improve sleep quality and decrease daytime sleepiness.9,11–13 

 

In patients with NYHA class II to IV HFrEF and     III B-R 

central sleep apnea, adaptive servo-ventilation     Harm 

causes harm. 

 

Management of Diabetes 

In patients with HF and type 2 diabetes, use of SGLT2i for the management  I A 

of hyperglycemia and to reduce HF-related morbidity and mortality 

 

 

 

ESC 2026 GL on HF. Comorbidities in HF. 

 

Recommendations for obesity in patients with heart failure 
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Recommendations for iron deficiency in patients with heart failure 

 

 
 

 

Recommendations for lung disease and sleep-disordered breathing 

 

 

  
 

 

Recommendations for anxiety, depression, and frailty 
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Recommendations for other non-cardiovascular comorbidities 
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Figure 19. ACCF/AHA 2021 GL on HF.  Recommendations for Treatment of Patients With 

HF and Selected Comorbidities. 
 

ACEi indicates angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin receptor 

blocker; AV, atrioventricular; CHA2DS2-VASc, congestive heart failure, hypertension, age ≥75 years, diabetes 

mellitus, stroke or transient ischemic attack [TIA], vascular disease, age 65 to 74 years, sex category; CPAP, 

continuous positive airway pressure; CRT, cardiac resynchronization therapy; EF, ejection fraction; GDMT, 

guideline-directed medical therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; IV, 

intravenous; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; SGLT2i, sodium-

glucose cotransporter-2 inhibitor; and VHD, valvular heart disease.  

 

*Patients with chronic HF with permanent-persistent-paroxysmal AF and a CHA2DS2-VASc score of 

≥2 (for men) and ≥3 (for women). 
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Table 18. Advanced HF 

 

ESC 2026 GL on HF. Criteria for definition of advanced heart failure 

 

 

 

 

ACC/AHA/HFSA 2022 GL on HF. Clinical Indicators of Advanced HF. 

 

- Repeated hospitalizations or emergency department visits for HF in the past 12 mo. 

- Need for intravenous inotropic therapy. 

- Persistent NYHA functional class III to IV symptoms despite therapy. 

- Severely reduced exercise capacity (peak VO2, <14 mL/kg/min or <50% predicted, 6-min 

walk test distance <300 m, or inability to walk 1 block on level ground because of dyspnea or 

fatigue). 

- Intolerance to RAASi because of hypotension or worsening renal function. 

- Intolerance to beta blockers as a result of worsening HF or hypotension. 

- Recent need to escalate diuretics to maintain volume status, often reaching daily furosemide 

equivalent dose >160 mg/d or use of supplemental metolazone therapy. 

- Refractory clinical congestion. 

- Progressive deterioration in renal or hepatic function. 
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- Worsening right HF or secondary pulmonary hypertension. 

- Frequent SBP ≤90 mm Hg. 

- Cardiac cachexia. 

- Persistent hyponatremia (serum sodium, <134 mEq/L). 

- Refractory or recurrent ventricular arrhythmias; frequent ICD shocks. 

- Increased predicted 1-year mortality (eg, >20%) according to HF survival models (eg, 

MAGGIC,21 SHFM22). 

 

HF indicates heart failure; ICD, implantable cardioverter-defibrillator; MAGGIC, 

Meta-analysis Global Group in Chronic Heart Failure; NYHA, New York 

Heart Association; RAASi, renin-angiotensin-aldosterone system inhibitors; 

SBP, systolic blood pressure; SHFM, Seattle Heart Failure model; and VO2, 

oxygen consumption/oxygen uptake. 

 

 

ESC 2026 GL on HF. Criteria for definition of advanced heart failure 
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ESC 2026 GL on HF. Recommendations for diagnosis and evaluation of advanced heart 

failure 
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Figure 20. ESC 2026 GL om HF. Triage and timely referral of patients with advanced heart 

failure.  

 

AMT, additional medical therapy; FMT, foundational medical therapy; GDIT, guideline-directed 

interventional therapy; HF, heart failure; LVAD, left ventricular assist device; NYHA, New York 

Heart Association; QoL, quality of life.  

aLimited life expectancy may be due to major comorbidities, such as cancer, dementia, end-stage 

irreversible organ dysfunction; other conditions that may impair follow-up or worsen post-treatment 

prognosis include frailty, irreversible cognitive dysfunction, psychiatric disorder, or psychosocial 

issues.  

bRefer to Table 15 for ‘Rule of three’ or ‘I NEED HELP’ criteria. 

cA centre performing LVAD implantation and/or heart transplantation.  
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Figure 21. ESC 2026 GL om HF. Advanced heart failure and chronic kidney disease 

assessment.  

 

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; MCS, mechanical 

circulatory support; PTH, parathyroid hormone; SVR, systemic vascular resistance 
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Figure 22. ESC 2026 GL on HF. INTERMACS classification.  

 

ADLs, activities of daily living; CPET, cardiopulmonary exercise testing; HF, heart failure; i.v., 

intravenous; MCS, mechanical circulatory support; NYHA, New York Heart Association. The 

INTERMACS classification supports risk stratification and guides the timing of durable MCS or heart 

transplantation in patients with advanced HF. 
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Table 19. ACC/AHA/HFSA 2022 GL on HF. Management of Advanced Heart Failure 

 

Specialty Referral for Advanced HF 

In patients with advanced HF, when consistent with the patient’s goals of care,   I C-LD 

timely referral for HF specialty care to review HF management and assess suitability 

for advanced HF therapies (eg, LVAD, cardiac transplantation, palliative care,  

and palliative inotropes). 

 

Nonpharmacological Management: Advanced HF 

For patients with advanced HF and hyponatremia,     IIb C-LD 

the benefit of fluid restriction to reduce 

congestive symptoms is uncertain 

 

Inotropic Support 

In patients with advanced (stage D) HF refractory     IIa B-NR 

to GDMT and device therapy who are 

eligible for and awaiting MCS or cardiac transplantation, 

continuous intravenous inotropic support as “bridge therapy.” 

In select patients with stage D HF, despite      IIb B-NR 

optimal GDMT and device therapy who are ineligible for either MCS or cardiac  

transplantation, continuous intravenous inotropic support as palliative therapy 

for symptom control and improvement in functional status. 

 

In patients with HF, long-term use of either continuous or intermittent   III B-R 

intravenous inotropic agents, for reasons other than palliative care or   Harm 

as a bridge to advanced therapies, is potentially harmful. 

 

 

Intravenous Inotropic Agents Used in the Management of HF 
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Vasoactive Agents Used in CS 

 

 
 

2025 Concise Clinical Guidance: An ACC Expert Consensus Statement on the Evaluation and Management of 

Cardiogenic Shock. J Am Coll Cardiol. 2025;85:1618-1641. 

 

 

 

 

Table 20. ESC 2026 GL on HF. Recommendations for medical management of advanced 

heart failure 
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Table 21. ESC 2026 GL on CKD. Management of patients with advanced heart failure and 

chronic kidney disease 
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Figure 23. ESC 2026 GL on HF Treatment for advanced heart failure.  

 

ARVC, arrhythmogenic right ventricular cardiomyopathy; BTC, bridge to candidacy; 

BTR, bridge to recovery; BTT, bridge to transplantation; CA, cardiac amyloidosis; CMP, 

cardiomyopathy; DT, destination therapy; ESC, European Society of Cardiology; HCM, hypertrophic 

cardiomyopathy; HF, heart failure; HFA, Heart Failure Association; INTERMACS, Interagency 

Registry for Mechanically Assisted Circulatory Support; LVAD, left ventricular assist device; MCS, 

mechanical circulatory support. The figure depicts a guidance for advanced HF treatment based on 

clinical profile. Colour code for classes of recommendation: green for Class of recommendation I and 

yellow for Class of recommendation IIa. This algorithm can be applied to all patients with advanced 

HF defined according to the ESC/HFA criteria, with exception of arrhythmic storm, and refractory 

angina. HCM, CA, other restrictive CMP, ARVC, and adult congenital heart disease are other 

exceptions. aTo be discussed with the Shock Team. bRecurrent hospitalization, progressive end-organ 

failure, refractory congestion, inability to perform cardiopulmonary exercise test or peak oxygen 

consumption <12–14 mL/kg/min or <50% of expected value 
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Table 22. ACC/AHA/HFSA 2022 GL on HF. Mechanical circulatory support 

 

 

 Indications and Contraindications to Durable Mechanical Support 

 
 

Mechanical Circulatory Support 

In select patients with advanced HFrEF with NYHA class IV symptoms who   I A 

are deemed  to be dependent on continuous intravenous inotropes  or temporary MCS,  

durable LVAD  implantation to improve functional status, QOL, and survival. 

 

In select patients with advanced HFrEF who have NYHA class IV symptoms  IIa B-R 

despite GDMT, durable MCS to improve symptoms, improve functional class,  

and reduce mortality. 

 

In patients with advanced HFrEF who have NYHA class IV symptoms  Value Statement: 

despite GDMT,durable MCS devices provide low to intermediate            Uncertain Value (B-NR) 

economic value based on current costs and outcomes. 

 

In patients with advanced HFrEF and hemodynamic compromise and shock,  IIa B-NR 

temporary MCS, including percutaneous  and extracorporeal ventricular assist devices, as a “bridge to 

recovery” or “bridge to decision”. 
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Table 23. ESC 2026 GL on HF.  Indications and contraindications for implantation of a 

left ventricular assist device  
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Table 24. ESC 2026 GL on HF.  Recommendations for durable mechanical circulatory 

support in advanced heart failure 
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Table 25. Cardiac Transplantation 

 

ESC 2026 GL on HF. Indications and contraindications for heart 

transplantation 

 

 
 

 

ESC 2026 GL on HF. Recommendations for heart transplantation 
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ACC/AHA/HFSA 2022 GL on HF. Cardiac Transplantation 

 

For selected patients with advanced HF despite GDMT, cardiac transplantation   I C-LD 

is indicated to improve survival and QOL. 

 

In patients with stage D (advanced) HF despite    Value Statement: 

GDMT, cardiac transplantation provides intermediate   Intermediate Value (C-LD) 

economic value. 
 

 

ESC 2022 GL on VA and SCD. Recommendations for the prevention of sudden cardiac 

death before and after heart transplantation 

 

Prior to heart transplant 

In patients awaiting heart transplantation, ICD implantation for primary prevention  IIa C 

 

WCD in patients awaiting heart transplantation     IIb C 

 

Post heart transplant 

ICD in selected transplanted patients with cardiac allograft vasculopathy   IIb C 

or treated rejection 

ICD, implantable cardioverter defibrillator; WCD, wearable cardioverter defibrillator. 

 

 

 

 

 

Table 26. Non-cardiac Surgery 

 

ESC 2022 GL on non-cardiac surgery.  

 

Recommendations for management of heart failure in patients undergoing non-cardiac surgery 

In patients with suspected or known HF scheduled for high-risk NCS,   Ι Β 

εvaluate LV function with echocardiography and measurement  

of NT-proBNP/BNP levels, unless this has recently been performed. 

 

Patients with HF undergoing NCS to receive optimal medical   I A 

treatment according to current ESC guidelines. 

 

In patients with HF undergoing NCS, regularly assess volume status  I C 

and signs of organ perfusion.  

 

A multidisciplinary team including VAD specialists for peri-operative   I C 

management of patients with HF receiving mechanical circulatory support. 

 

BNP, B-type natriuretic peptide; ESC, European Society of Cardiology; HF, heart failure; 

LV, left ventricular; MCS, mechanical circulatory support; NCS, non-cardiac surgery; 

NT-proBNP, N-terminal pro-B-type natriuretic peptide; VAD, ventricular assist device. 
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Peri-operative approach to patients with ventricular assist devices undergoing non-cardiac 

surgery 

 

 
CT, computed tomography; ECG, electrocardiogram; HF, heart failure; ICU, intensive care unit; PA, pulmonary 

artery; RV, right ventricular; TEE, transoesophageal echocardiography; VAD, ventricular assist device. 

 

AHA/ACC 2024 Guideline on Noncardiac Surgery.  

 

Recommendations for Heart Failure 

 

 
 

Recommendation for Left Ventricular Assist Devices 

 

 
 

 

Association of Heart Failure and Left Ventricular Ejection Fraction With 90-day Mortality Rate 

in Patients Undergoing Noncardiac Surgery 
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Table 27. ESC 2026 GL on HF. Recommendations for exercise training and cardiac 

rehabilitation 

 

 

 

cEither comprehensive or exercise-based. 
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Table 28. ESC 2020 GL on Sports. Heart Failure 

 

Optimal exercise training dose for patients with chronic heart failure 

 

 

Recommendations for participation in sports in heart failure 

 

Before considering a sport activity, a preliminary optimization of heart failure  I C 

 risk factor control and therapy, including device implantation (if appropriate) 

 

Participation in sports activities of individuals with heart failure who are at low risk IIa C 

risk, based on a complete assessment and exclusion of all contraindications, in stable 

condition for at least 4 weeks, optimal treatment, and NYHA functional  class I status. 

 

Non-competitive (low- to moderate-intensity recreational) skill, power, mixed,  IIb C 

or endurance sports in stable, asymptomatic, and optimally treated individuals  

with HFmrEF. 

 

High-intensity recreational sports, adapted to the capabilities of the individual patient IIb C 

of the individual patient,  in selected stable, asymptomatic, and optimally treated  

individuals with HFmrEF with an age-matched exercise capacity beyond average. 

 

Non-competitive (low-intensity recreational skill-related sports)   IIb C 

 (when tolerated) in stable, optimally treated  individuals with HFrEF. 

 

High-intensity power and endurance sports are not recommended   III C 

in patients with HFrEF irrespective of symptoms. 

 

HFmrEF = heart failure with mid-range ejection fraction; HFrEF = heart failure 

with reduced ejection fraction; NYHA = New York Heart Association. 
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Recommendations for exercise prescription in heart failure with reduced or mid-range ejection 

fraction 

 

Regular discussion about exercise participation and provision    I A 

of an individualized exercise prescription 

 

Exercise-based cardiac rehabilitation in all stable individuals    I A 

to improve exercise capacity, quality of life, and to reduce the 

frequency of hospital readmission. 

 

Beyond annual cardiac assessment, clinical reassessment    IIa C 

when the intensity of exercise is increased. 

 

Motivational and psychological support and individualized    IIa C 

recommendations on how to progress the amount and intensity of sports  

activities. should be considered. 

 

Low- to moderate-intensity recreational sporting activities and participation  IIb C 

in structured exercise programmes in stable individuals. 

 

High-intensity interval training programmes  in low-risk patients   IIb C 

who want to return to high-intensity aerobic and mixed endurance sports. 

 

 

 

Table 29. ESC 2020 GL on Sports. Recommendations for exercise and participation in 

sport in individuals with heart failure with preserved ejection fraction 

Moderate endurance and dynamic resistance exercise, together with lifestyle   I C 

 

intervention  and optimal treatment of cardiovascular risk factors 

(i.e. arterial hypertension and type 2 diabetes) 

 

Competitive sports in selected stable patients without abnormalities   IIa C 

on maximal exercise testing. 

 

 

Table 30. ESC 2020 GL on Sports. Recommendations for exercise and participation in 

sport in heart transplant recipients 

Regular exercise through cardiac rehabilitation, combining moderate-intensity  I B 

aerobic and resistance exercise, to revert pathophysiology to pre-transplantation  

time, reduce cardiovascular risk induced by post-transplantation 

medical treatment, and improve clinical outcome. 

 

Recreational (low-intensity recreational) sports     IIa C 

participation  in stable, asymptomatic individuals after therapy optimization. 

 

Eligibility for competitive sports involving low and     IIb C 

moderate-intensity exercise in selected, asymptomatic individuals with 

an uncomplicated follow-up. 
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Table 31. ESC 2021 GL on HF. Recommendations for invasive and non-invasive 

telemonitoring 
 

 
 

 

 

 

 

Table 32. ESC 2026 GL on HF. Recommendations for the multidisciplinary 

management of heart failure 
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Table 33. ESC 2026 GL on HF. Recommendations for long term follow-up 
 

 
 

 

 

 

 

 

 

 
 

 

Figure 24. ESC 2026 GL on HF. Long-term follow-up of patients with stable heart failure—

what—when—who.  

CIED, cardiac implantable electronic device; CPET, cardiopulmonary exercise testing; ECG, 

electrocardiogram; HF, heart failure; HF-MDT, heart failure multidisciplinary team; 

RHC, right heart catheterization. aIf deemed clinically relevant. bCheck ‘I NEED HELP’ criteria 

cIntervals may be shorter. 
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Table 34. ACC/AHA/HFSA 2022 GL on HF. Integration of Care 

 

Transitions and Team-Based Approaches 

In patients with high-risk HF, particularly those with recurrent hospitalizations  I B-R 

for HFrEF, referral to multidisciplinary HF disease management 

programs to reduce the risk of hospitalization. 

 

In patients hospitalized with worsening HF, patient-centered discharge   I B-NR 

instructions with a clear plan for transitional care should be provided 

before hospital discharge. 

 

In patients hospitalized with worsening HF, participation in systems   IIa B-NR 

that allow benchmarking to performance measures, increase use of  

evidence-based therapy, and improve quality of care. 

 

In patients being discharged after hospitalization for worsening HF,   IIa B-NR 

an early follow-up, generally within 7 days of hospital discharge,  

to optimize care and reduce rehospitalization. 

 

 

Important Components of a Transitional Care Plan 
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Table 35. ACC/AHA/HFSA 2022 GL on HF. Quality Metrics and Reporting. 

 

Performance Measurement 

Performance measures based on professionally developed clinical practice  I B-NR 

guidelines should be used with the goal of improving quality of care for patients  

with HF. 

 

Participation in quality improvement programs, including patient   IIa B-NR 

registries that provide benchmark feedback on nationally endorsed, clinical 

practice guideline–based quality and performance measures can be beneficial  

in improving the quality of care for patients with HF 
 

 

 

Patient-Reported Outcomes 

In patients with HF, standardized assessment of patient-reported   IIa C-LD 

health status using a validated questionnaire can be useful to provide 

incremental information for patient functional status, symptom burden, and prognosis. 

 

 
 

 

 

 

Table 36. ACC/AHA/HFSA 2022 GL on HF. Palliative and Supportive Care, Shared 

Decision-Making, and End-of-Life 

 

For all patients with HF, palliative and supportive care—including high-quality  I C-LD 

communication, conveyance of prognosis, clarifying goals of care, shared  

decision-making, symptom management, and caregiver support—should be 

provided to improve QOL and relieve suffering.1 

 

For patients with HF being considered for, or treated with, life-extendin  I C-LD 

therapies, the option for discontinuation should be anticipated  and discussed  

through the continuum of care, including at the time  of initiation,  

and reassessed with changing medical conditions and shifting goals of care. 

 

For patients with HF—particularly stage D HF patients being   IIa B-R   

evaluated for advanced therapies, patients requiring inotropic support 

or temporary mechanical support, patients experiencing uncontrolled symptoms,  

major medical decisions, or multimorbidity, frailty, and cognitive impairment— 

specialist palliative care consultation can be useful to improve QOL and relieve suffering. 

 

For patients with HF, execution of advancecare directives can be useful  IIa C-LD 

to improve documentation of treatment preferences, delivery of 

patient-centered care, and dying in preferred place. 

 

In patients with advanced HF with expected survival <6 months,  IIa C-LD 

timely referral to hospice can be useful to improve QOL. 
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Table 37. ACC/AHA/HFSA 2022 GL on HF. Disparities and Vulnerable Populations 

 

In vulnerable patient populations at risk for health disparities, HF risk   I C-LD 

assessments and multidisciplinary management strategies should target both  

known risks for CVD and social determinants of health, as a means toward 

elimination of disparate HF outcomes. 

 

Evidence of health disparities should be monitored and addressed  I C-LD 

at the clinical practice and the health care system levels 

 

Table 38. ACC/AHA/HFSA 2022 GL on HF. Risk of HF and Outcomes in Special 

Populations 
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Table 39. ESC 2025 GL on Pregnancy. Recommendations for chronic and acute heart 

failure and pregnancy  
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Table 40. ESC 2026 GL on HF. Recommendations for heart failure and pregnancy  

 

 

 
 

 

Table 41. ACC/AHA/HFSA 2022 GL on HF. HF and Pregnancy 

 

In women with a history of HF or cardiomyopathy,including previous   I C-LD 

peripartum cardiomyopathy, provide patient-centered counseling regarding contraception 

and the risks of cardiovascular deterioration during pregnancy. 

 

In women with acute HF caused by peripartum cardiomyopathy   IIb C-LD 

and LVEF <30%, anticoagulation at diagnosis, until 6 to 8 weeks postpartum,  

although the efficacy and safety are uncertain. 

 

In women with HF or cardiomyopathy who are pregnant or currently   III C-LD 

planning for pregnancy, ACEi, ARB, ARNi, MRA, SGLT2i, ivabradine, 

and vericiguat should not be administered because of significant risks of fetal harm. 
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Table 42. ACC/AHA/HFSA 2022 GL on HF. HF Management Strategies Across the 

Pregnancy Continuum 

 

 
 

*An initial open-label pilot RCT in South Africa suggested addition of bromocriptine to GDMT was 

associated with greater LVEF improvement and a lower rate of the composite endpoint at 6 mo.37 

Among 96 women with acute PPCM in a Burkina Faso RCT, 4 wk of bromocriptine was associated 

with LVEF recovery and lower mortality (16.6% versus 29.1%; P<0.001).39 A multicenter German 

study randomized 63 patients to 1 versus 8 wk of bromocriptine (no placebo, as deemed unethical),38 

with LVEF recovery ≥50% in 52% and 68% of the 1- and 8-wk groups, respectively, and no deaths. A 

substudy also showed high rates of RV recovery.41 Two retrospective cohorts (Germany, Canada) and 

a multicenter cohort of subsequent pregnancies also suggested greater LVEF recovery with 

bromocriptine. Bromocriptine may currently be most justified in women with LVEF <25% or 

cardiogenic shock. The downsides of prohibiting breastfeeding should be considered.  Bromocriptine 

should be accompanied by at least prophylactic-dosed anticoagulation, because of potential 

hypercoagulability. 

The European Society of Cardiology endorses “BOARD” (Bromocriptine, Oral HF therapy, 

Anticoagulation, vasoRelaxing agents, Diuretics) for acute PPCM management. 
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Table 43. EC 2025 GL on Pregnancy. Recommendations for 

heart transplantation and pregnancy 

 

 
 

 

 

 


