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Epidemiology

• Heart failure (HF) causes substantial morbidity and mortality, and currently affects at least 
38 million people worldwide1 and ~ 480,000 adult Australians.2

• HF imposes a significant burden on healthcare resources.

• In 2015–16 there were ~ 173,000 HF hospitalisations, representing 1.6% of all 
hospitalisations in Australia.3

• Survival rates for acute heart failure  at 1-month in contemporary studies are consistently 
around 80% and 57-80% at 1 year.4, 5

• Survival rates for chronic heart failure range from 81-91% at 1 year and 52-63% at 5 
years.6, 7

1. Vos T, et al. Lancet. 2012;380(9859):2163-96.
2. Chan YK, et al. BMC Health Serv Res. 2016;16(1):501.
3. Australian Institute of Health and Welfare (AIHW). 

2017.
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6. Tsutsui H, et al. Circ J. 2007;71(4):449-54.
7. Taylor CJ, et al. Fam Pract. 2017;34(2):161-8.



Background

• These guidelines have been developed to assist Australian clinicians in the 
prevention, diagnosis and management of HF in adults.

• They are informed by recent evidence interpreted by local experts to 
optimise application in an Australian context.

• They will replace the 2011 NHFA/CSANZ guidelines.1

1.National Heart Foundation of Australia and the Cardiac Society of Australia and 
New Zealand (Chronic Heart Failure Guidelines Expert Writing Panel). 2011.



Working Group 

• The guideline working group was facilitated by the NHFA, in partnership 
with the CSANZ.

• An expert working group was appointed comprising cardiologists, nurses, 
general practitioners, a clinical pharmacologist and general physician, an 
electrophysiologist, an exercise health and professional epidemiologist, 
and a consumer representative. 

• A reference group was established comprising appointed representatives 
of key stakeholder organisations with national relevance in the provision of 
HF care in Australia. 



The process for developing the 
guidelines: literature review

• The working group generated clinical questions to form the basis of 
external literature searches in consultation with the clinical expert 
committees of NHFA and CSANZ and the reference group.

• Conducted by an external reviewer (Joanna Briggs Institute). 



The process for developing the 
guidelines: governance

• Processes in place to ensure transparency, minimise bias, manage conflict 
of interest, and limit other influences during development.

• Recommendations developed using GRADE methodology (Grading of 
Recommendations Assessment, Development and Evaluation)

• Strength of recommendation (weak or strong) AND

• Quality of evidence 



The process for developing the 
guidelines: review

• Public consultation period of 21 days in April 2018 on the draft manuscript

• NHFA and CSANZ clinical committee approval prior to and after public consultation

• NFHA and CSANZ board approval after public consultation

• Reviewed by key stakeholder organisations (reference group) prior to and after public 
consultation

• Endorsed by key stakeholder organisations

• Publication in peer review journals August 2018



What is new compared to the 2011 
guidelines?
• Prevention

• SGLT2 inhibitors in diabetes associated with cardiovascular disease

• Diagnosis and classification

• Clearer classification (HFrEF vs. HFpEF)

• New diagnostic algorithm

• Role of CTCA, CMR, bone scintigraphy and genetic testing in workup 

• Management – incorporating recent evidence 

• Angiotensin receptor neprilysin inhibitor

• Telemonitoring/ telephone support and nurse-led medication titration

• Implantable cardioverter defibrillators

• Cardiac resynchronisation therapy

• Percutaneous valve procedures

• Atrial fibrillation ablation

• “Nutraceuticals” 



What is different compared to 
international guidelines?

• GRADE methodology (also used in Canadian guidelines)

• Classification (no mid-range EF group)

• BNP/NT-proBNP cut-offs in ambulatory setting

• Treatment recommendations for heart failure with mild reduction in LVEF

• Telemonitoring/ telephone support and nurse-led medication titration

• Strength of recommendation for ICD therapy in DCM

• CRT recommendations do not include QRS morphology

• TAVI recommendation includes intermediate risk patients

• AF ablation



Definition of heart failure 

• HF is a complex clinical syndrome with typical symptoms and signs that 
generally occur on exertion, but can also occur at rest (particularly when 
recumbent), that is secondary to an abnormality of cardiac structure or 
function that impairs the ability of the heart to fill with blood at normal 
pressure or eject blood sufficient to fulfil the needs of the metabolising 
organs. 

• Following the clinical diagnosis, HF is generally categorised according to 
whether it is associated with

• a reduced left ventricular ejection fraction (LVEF) below 50% (HFrEF) 
or

• a preserved LVEF of 50% or more (HFpEF) 



Heart failure diagnostic criteria 

HFrEF HFpEF

• Symptoms + signs of heart failure

and

• LVEF <50%* 

*If LVEF mildly reduced (LVEF 41-49%), additional criteria 

required (e.g. signs of heart failure; diastolic dysfunction with 

high filling pressure demonstrated by invasive means or 

echocardiography or biomarker testing)

• Symptoms + signs of heart failure

and

• LVEF ≥50%

and

• Objective evidence of:

o Relevant structural heart disease (LV 

hypertrophy, left atrial enlargement)

and/or

o Diastolic dysfunction, with high filling pressure 

demonstrated by any of the following:

▪ invasive means (cardiac catheterisation) 

▪ echocardiography

▪ biomarker (elevated BNP or NT proBNP)

▪ exercise (invasive or echocardiography)

Definition of heart failure



Symptoms and signs of heart failure
Symptoms and signs of heart failure 

More typical symptoms More specific signs

Dyspnoea (usually with exertion)

Orthopnoea

Paroxysmal nocturnal dyspnoea

Fatigue

Elevated jugular venous pressure

Hepatojugular reflux

Third heart sound

Laterally displaced apex beat

Less typical symptoms
Less specific signs

Nocturnal cough

Wheeze

Abdominal bloating

Anorexia

Confusion (elderly)

Depression

Palpitations

Dizziness

Syncope

Bendopnoea

Weight gain (>2 kg/week)

Weight loss (in advanced heart failure)

Peripheral oedema (ankle, sacrum)

Pulmonary crackles

Pleural effusions

Cardiac murmur

Tachycardia

Tachypnoea

Cheyne–Stokes respiration

Ascites



New York Heart Association functional classification of heart failure 

Class I Class II Class III Class IV

No limitation of 

ordinary physical 

activity

Slight limitation of 

ordinary physical activity

No symptoms at rest

Marked limitation of 

ordinary physical activity

No symptoms at rest

Symptoms on any 

physical activity or 

at rest

New York Heart Association functional 
classification of heart failure



Recommendations



Prevention



Prevention – non-pharmacological

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Smoking cessation is recommended to decrease the risk of 

cardiovascular events and decrease the risk of developing heart 

failure. 

Strong Low

Avoiding excess alcohol is recommended, to decrease the risk of 

developing heart failure. 

Strong Very Low

Weight reduction is recommended in patients who are overweight or 

obese, to decrease the risk of developing heart failure.

Strong Low

Regular physical activity is recommended to decrease the risk of 

cardiovascular events and decrease the risk of developing heart 

failure. 

Strong Low



Prevention – pharmacological

Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

Blood pressure (BP) lowering and lipid lowering according to published 

guidelines are recommended, to decrease the risk of cardiovascular 

events and the risk of developing HF. 

Strong High

Angiotensin converting enzyme (ACE) inhibitors should be considered 

in patients with cardiovascular disease to decrease the risk of 

cardiovascular events and decrease the risk of developing heart failure. 

Strong Moderate

Sodium-glucose cotransporter 2 (SGLT2) inhibitors are recommended in 

patients with type 2 diabetes mellitus associated with cardiovascular 

disease and insufficient glycaemic control despite metformin, to 

decrease the risk of cardiovascular events and decrease the risk of HF 

hospitalisation

Strong High



Prevention – pharmacological

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Angiotensin converting enzyme (ACE) inhibitors are recommended in 

patients with LV systolic dysfunction to decrease the risk of developing HF.

Strong High

Beta-blockers should be considered in patients with LV systolic dysfunction 

to decrease the risk of developing heart failure. 

Strong Low



Diagnosis



Diagnosis
Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

A 12-lead electrocardiogram (ECG) is recommended in patients with either a 

suspected diagnosis or new diagnosis of heart failure, to assess cardiac 

rhythm, QRS duration and the presence of underlying conditions such as 

myocardial ischaemia or LV hypertrophy. 

Strong Low

A chest X-ray is recommended in patients with either a suspected diagnosis 

or new diagnosis of heart failure, to detect signs of pulmonary congestion and 

to identify alternative cardiac or non-cardiac causes for the patient’s 

symptoms.

Strong Very Low

Plasma B-type natriuretic peptide (BNP) or N-terminal proBNP (NT proBNP) 

levels are recommended for diagnosis in patients with suspected HF, when 

the diagnosis is uncertain.

Strong High

A transthoracic echocardiogram is recommended in patients with suspected 

HF, to improve diagnostic accuracy, and in patients with a new diagnosis of 

HF, to assess cardiac structure and function (including the measurement of 

LVEF), assist in classification and therefore guide management.

Strong Low



Diagnosis

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Invasive coronary angiography should be considered in patients with HF 

associated with refractory angina, resuscitated cardiac arrest, sustained 

ventricular arrhythmias, or with evidence of IHD on other investigations, or an 

intermediate-to-high pre-test probability for coronary artery disease, to 

determine the need for coronary revascularisation. 

Strong Low

Either computed tomography (CT) coronary angiography or cardiac magnetic 

resonance imaging (CMR) with late gadolinium enhancement (LGE) may be 

considered in patients with HF who have a low-to-intermediate pre-test 

probability of coronary artery disease, to distinguish ischaemic and non-

ischaemic causes of ventricular dysfunction. 

Weak Low



Diagnosis – practice points 

• The single most useful investigation is the echocardiogram. However, if the diagnosis is 
unclear and an echocardiogram cannot be arranged in a timely fashion, measurement of 
either plasma BNP or NT proBNP has been shown to improve diagnostic accuracy. 

• Evaluation of coronary arteries should be guided by the presence or absence of 
symptoms of coronary disease and the pretest probability of coronary artery disease.



BNP, B-type natriuretic peptide; NT, N-terminal
a Defining cut-off values (particularly for rule-in) is complicated and somewhat limited 
in accuracy due to multiple factors influencing natriuretic peptide levels (see 
natriuretic peptide section below). 

BNP / NT-proBNP diagnostic cut-off valuesa

BNP (ng/L) NT proBNP (ng/L)

Heart failure rule-out <100 <300

Heart failure rule-in >400 age <50 years: >450

age 50–75 years: >900

age >75 years: >1,800

BNP and NT-proBNP diagnostic cut-off values 



Diagnostic workup of 
a patient with 
suspected heart 
failure 

Adapted from Tomlinson S, Atherton JJ. Heart failure - The crucial role of the GP. MedicineToday 2018;19:19-27 with permission. 



Diagnosis
Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Non-invasive functional testing – stress echocardiography, single-photon 

emission CT scan (SPECT), positron emission tomography (PET) and CMR 

with LGE – may be considered in patients with heart failure and established 

coronary artery disease, for the assessment of myocardial ischaemia and 

viability to determine the need for coronary revascularisation. 

Weak Very Low

CMR with LGE should be considered in patients with heart failure 

associated with increased LV wall thickness that remains unexplained 

following clinical evaluation, including a 12-lead ECG and echocardiogram 

to identify inflammatory and infiltrative cardiomyopathies.

Strong Low

Either PET or bone scintigraphy may be considered in patients with heart 

failure associated with increased LV wall thickness that remains unexplained 

following clinical evaluation, including a 12-lead ECG and echocardiogram 

to identify infiltrative cardiomyopathies. 

Weak Low



Diagnosis

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

BNP and NT proBNP levels may be considered in patients with an established 

diagnosis of heart failure for prognostic stratification. 

Weak High

Genetic testing may be considered in patients with dilated cardiomyopathy 

(DCM) associated with conduction disease, for prognostic stratification and to 

guide management regarding the use of implantable cardioverter defibrillators. 

Weak Low

Transthoracic echocardiography should be considered in patients with heart 

failure with reduced ejection fraction (HFrEF) three to six months after the start 

of optimal medical therapy, or if there has been a change in clinical status, to 

assess the appropriateness for other treatments, including device therapy 

(implantable cardioverter defibrillator (ICD) or cardiac resynchronisation 

therapy (CRT), or both).

Weak Low



Diagnosis – when to consider early 

referral in the community
When to consider early referral in the community (red flags)

Symptoms • Orthopnoea

• Paroxysmal nocturnal dyspnoea

• Syncope

• Ischaemic chest pain

Signs • Tachycardia (heart rate >100 beats/min.)

• Bradycardia (heart rate <40 beats/min.)

• Hypotension (systolic BP <90 mmHg)

• Hypoxaemia

• Gallop rhythm

• Significant heart murmur

Investigations • Evidence of ischaemia or infarction on 12-lead ECG

• Pulmonary oedema on chest X-ray

• Raised cardiac troponin level

• Moderate or severe valvular heart disease on echocardiography

• LVEF ≤ 40%

• Ischaemia on stress testing 



Investigations and considerations for risk stratification and prognosis

• Age, sex

• Ethnicity

• NYHA functional class

• Recent deterioration (e.g. hospitalisation for heart failure)

• Frailty, weight loss

• Comorbidities (e.g. IHD, AF, valvular heart disease, stroke, diabetes, COPD, depression, cognitive impairment and sleep 

apnoea)

• Heart rate and rhythm, systolic blood pressure

• Clinical congestion

• QRS duration

• Serum biochemistry: Na, K, eGFR, urate and liver function tests

• Iron studies

• Cardiac troponin levels

• Haemoglobin

• BNP and NT proBNP

• Echocardiogram (LVEF, left atrial size, RV function, RVSP, diastolic function)

• Cardiopulmonary exercise test, 6-minute walk distance.

Investigations and considerations

AF, atrial fibrillation; BNP, B-type natriuretic peptide; COPD, chronic obstructive pulmonary disease; 
eGFR, estimated glomerular filtration rate; IHD, ischaemic heart disease; 
LVEF, left ventricular ejection fraction; NT, N-terminal; NYHA, New York Heart Association; 
RV, right ventricular; RVSP, right ventricular systolic pressure



Management



Management of heart failure

• The management of acute HF should be guided by the patient’s vital signs, 
oxygen saturation, and the presence or absence of congestion and 
hypoperfusion. 

• Management includes intravenous diuretics in most patients accompanied 
by the selected use of oxygen therapy (if hypoxaemic), positive pressure 
ventilation, vasodilators and inotropes

• Effective long-term management of HF is key to decreasing hospitalisation 
and improving survival. While a number of evidence-based interventions 
exist for HFrEF, none have been shown to reduce mortality in HFpEF.1

1. Atherton J et al. Heart Lung Circ 2018; (2018) 27, 1123–1208



Acute heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Investigation and management of precipitating factors is recommended in all 

patients presenting with acute heart failure. Acute coronary syndrome (ACS), 

hypertensive crisis, arrhythmia, mechanical catastrophe (e.g. ruptured 

interventricular septum, mitral papillary muscle or LV free wall, or acute 

valvular regurgitation), and pulmonary embolism should be confirmed or 

excluded, and managed immediately.

Strong Low

Monitoring of peripheral arterial oxygen saturation is recommended in 

patients with acute heart failure. 

Strong Very Low



Acute heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Oxygen therapy is recommended in patients with acute heart failure 

associated with oxygen saturation levels below 94%. 

Strong Very Low

Non-invasive ventilation should be considered in patients with acute heart 

failure associated with pulmonary congestion who remain hypoxaemic and 

tachypnoeic despite oxygen therapy, to improve symptoms and reduce the 

requirement for intubation.

Strong High

Intravenous loop diuretics are recommended in patients with acute heart 

failure associated with congestion, to improve symptoms of fluid overload.

Strong Low



Acute heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Intravenous vasodilators may be considered in patients with acute heart failure if 

the systolic blood pressure is more than 90 mmHg, to relieve symptoms of 

congestion.

Weak Low

Intravenous inotropic therapy may be considered in patients with acute heart 

failure associated with symptoms or signs of peripheral hypoperfusion (usually 

accompanied by a systolic BP <90 mmHg) and congestion refractory to other 

treatment, to improve symptoms and end-organ function.

Weak Very Low

Intravenous inotropic therapy should be avoided in patients without symptoms or 

signs of peripheral hypoperfusion and congestion refractory to other treatment.

Strong

AGAINST

Low



Causes of acute decompensation of 
chronic heart failure
Causes of acute decompensation of chronic heart failure

Acute myocardial ischaemia or infarction Hypoxia (e.g. pneumonia, pulmonary embolism)

Arrhythmia (e.g. atrial fibrillation, ventricular 

tachycardia/ectopy)

Noncompliance with medications, fluid or salt restriction

Infection (e.g. respiratory, endocarditis, urinary, skin) Pericardial tamponade

Anaemia Receiving drugs that may worsen chronic heart failure (see Table 

10)

Hyperthyroidism or hypothyroidism Adrenal insufficiency or corticosteroid excess

Increased sympathetic drive (e.g. phaeochromocytoma, 

Takotsubo cardiomyopathy, acute hypertension)

Mechanical catastrophe (e.g. ruptured interventricular septum, mitral 

papillary muscle or left ventricular free wall, or acute valvular 

regurgitation)

Acute renal failure



Medications that may cause or exacerbate heart failure

Centrally acting calcium channel blockers NSAIDs (nonselective and COX-2 selective)

Tricyclic antidepressants Clozapine

Type I antiarrhythmic agents (e.g. flecainide, 

disopyramide and quinidine)

Drugs that prolong the QT interval

Corticosteroids Moxonidine

Thiazolidinediones (glitizones) TNF-α receptor antagonists (etanercept)

Tyrosine kinase inhibitors (e.g. sunitinib) Trastuzumab (herceptin)

Saxagliptin Minoxidil

Anthracycline chemotherapeutic agents Recreational stimulants (e.g. amphetamines or cocaine)

Beta-blockers, if used in unstable or unsuitable 

patients

CHF, chronic heart failure; COX, cyclo-oxygenase; DPP, dipeptidyl peptidase; 
NSAID, nonsteroidal anti-inflammatory drug; TNF, tumour necrosis factor

Medications that may cause or exacerbate 
chronic heart failure



Pharmacological management 
– chronic heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

An ACE inhibitor is recommended in all patients with HFrEF associated with an 

LVEF less than or equal to 40% unless contraindicated or not tolerated to decrease 

mortality and decrease hospitalisation.

Strong High

A beta-blocker (specifically bisoprolol, carvedilol, controlled or extended release 

metoprolol or nebivolol) is recommended in all patients with HFrEF associated with 

an LVEF less than or equal to 40% unless contraindicated or not tolerated, and 

once stabilised with no or minimal clinical congestion on physical examination, to 

decrease mortality and decrease hospitalisation.

Strong High

A mineralocorticoid receptor antagonist (MRA) is recommended in all patients with 

HFrEF associated with an LVEF less than or equal to 40% unless contraindicated or 

not tolerated, to decrease mortality and decrease hospitalisation for HF.

Strong High



Pharmacological management 
– chronic heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

A diuretic should be considered in patients with HF and clinical symptoms, or 

signs of congestion, to improve symptoms and manage congestion. 

Strong Very low

An ARB is recommended in patients with HFrEF associated with a moderate or 

severe reduction in LVEF (LVEF less than or equal to 40%) if an ACE inhibitor is 

contraindicated or not tolerated, to decrease the combined endpoint of 

cardiovascular mortality and hospitalisation for heart failure. 

Strong Moderate

Hydralazine plus nitrates may be considered in patients with HFrEF if an ACE 

inhibitor and ARB are contraindicated or not tolerated to decrease mortality. 

Weak Low



Pharmacological management 
– chronic heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

An ACE inhibitor may be considered in patients with HFrEF associated with a mild 

reduction in LVEF (LVEF 41-49%) unless contraindicated or not tolerated to 

decrease mortality and decrease hospitalisation. 

Weak Low

A beta-blocker (specifically bisoprolol, carvedilol, controlled or extended release 

metoprolol or nebivolol) may be considered in patients with HFrEF associated with 

a mild reduction in LVEF (LVEF 41-49%) unless contraindicated or not tolerated, 

and once stabilised with no or minimal clinical congestion on physical examination 

to decrease mortality and decrease hospitalisation.

Weak Low

An MRA may be considered in patients with HFrEF associated with a mild reduction 

in LVEF (LVEF 41-49%) unless contraindicated or not tolerated, to decrease 

mortality and decrease hospitalisation for heart failure. 

Weak Low

An ARB may be considered in patients with HFrEF associated with a mild 

reduction in LVEF (LVEF 41-49%) if an ACE inhibitor is contraindicated or not 

tolerated, to decrease the combined endpoint of cardiovascular mortality and 

hospitalisation for heart failure.

Weak Low



Pharmacological management 
– chronic heart failure
Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

An ARNI is recommended as a replacement for an ACE inhibitor (with at least a 

36-hour washout window) or an ARB in patients with HFrEF associated with an 

LVEF of less than or equal to 40% despite receiving maximally tolerated or target 

doses of an ACE inhibitor (or ARB) and a beta-blocker (unless contraindicated), 

with or without an MRA, to decrease mortality and decrease hospitalisation. 

Strong High

Concomitant use of ACE inhibitors and ARNIs are contraindicated and these 

medications should not be administered within 36 hours of each other, because of 

an increased risk of angioedema. 

Strong

AGAINST

Very Low

Ivabradine should be considered in patients with HFrEF associated with an LVEF 

of less than or equal to 35% and with a sinus rate of 70 bpm and above, despite 

receiving maximally tolerated or target doses of an ACE inhibitor (or ARB) and a 

beta-blocker (unless contraindicated), with or without an MRA, to decrease the 

combined endpoint of cardiovascular mortality and HF hospitalisation.

Strong High



Pharmacological management 
– chronic heart failure
Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Hydralazine plus nitrates may be considered in black patients of African descent 

with HFrEF despite receiving maximally tolerated or target doses of an ACE 

inhibitor (or ARB) and a beta-blocker (unless contraindicated), with or without an 

MRA, to decrease mortality and hospitalisation for heart failure. 

Weak Moderate

Digoxin may be considered in patients with HFrEF associated with sinus rhythm 

and moderate to severe symptoms (New York Heart Association (NYHA) Class 3–

4) despite receiving maximally tolerated or target doses of an ACE inhibitor (or 

ARB) to decrease hospitalisation for heart failure. 

Weak Low

N-3 polyunsaturated fatty acids may be considered in patients with HFrEF despite 

receiving maximally tolerated or target doses of an ACE inhibitor (or ARB) and a 

beta-blocker (unless contraindicated), with or without an MRA, to decrease 

mortality and cardiovascular hospitalisation.

Weak Low 



Management 
of patients with heart 
failure with reduced 
ejection fraction 

Adapted from Tomlinson S, Atherton JJ. Heart failure - The crucial role of the GP. MedicineToday 2018;19:19-27 with permission. 



Pharmacological management – practice 
points 
• Aim for the target doses used in the randomised controlled trials (RCTs) that 

showed the benefits of these drugs. 

• Most of the RCTs were conducted in patients with HF associated with an LVEF of 
less than 35%-40%; however, post-hoc analyses of patients with HF associated 
with a mild reduction in LVEF (LVEF 41-49%) enrolled in RCTs have reported 
similar benefits with beta blockers and drugs that antagonise the renin-
angiotensin-aldosterone system.1-3

• Patients with HFpEF are generally elderly with multiple comorbidities. 

• The main aims of treatment are to improve symptoms and quality of life and 
decrease hospitalisation. 

• While the evidence for neurohormonal antagonists is less robust, these agents 
are often used to manage comorbidities. 

• Low-dose spironolactone may be considered to decrease HF hospitalisation.4

1.Lund LH et al. Eur J Heart Fail. 2018 
2.Cleland JGF et al.Eur Heart J. 2018;39(1):26-35 
3.Solomon SD et al. Eur Heart J. 2016;37(5):455-62
4.Pitt B et al. N Engl J Med. 2014;370(15):1383-92.



Evidence summary for HFrEF management

*ARB should only be used if ACEi is contraindicated or not tolerated
**carvedilol, bisoprolol, metoprolol succinate, nebivolol

Evidence summary for HFrEF management

Treatment effect All patients Selected patients

Strong recommendation Weak recommendation

Decrease 

morbidity/ 

mortality

ACEI (or 

ARB*)

Beta 

blocker**

MRA

Switch ACEI or ARB to ARNI (LVEF <40%)

Ivabradine (SR >70 bpm, LVEF <35%)

Multidisciplinary HF disease management

Nurse-led medication titration

ICD (LVEF <35%, IHD)

CRT (SR, QRS >130ms, LVEF <35%)

AF ablation (paroxysmal/ persistent AF, 

LVEF <35%)

CABG (IHD, LVEF <35%))

VAD (intractable severe HF)

Heart transplantation (intractable severe 

HF)

ICD (LVEF <35%, DCM)

CRT (AF, QRS >130ms, LVEF<35%)

Hydralazine + nitrates

N-3 polyunsaturated fatty acids

Improve symptoms Diuretics (congested)

Exercise training (also decreases 

hospitalisation)

Intravenous iron (iron deficient)

Digoxin (refractory symptoms)



Non-
pharmacological 
management



Non-pharmacological management –
chronic heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Referral to a multidisciplinary heart failure disease management program is 

recommended in patients with heart failure associated with high-risk features, to 

decrease mortality and rehospitalisation. 

Strong High

In areas where access to a face-to-face multidisciplinary heart failure disease 

management program after discharge is limited, patients should be followed up 

with a multidisciplinary telemonitoring or telephone support program.

Strong Moderate

Nurse-led medication titration is recommended in patients with HFrEF who 

have not achieved maximum tolerated doses of ACE inhibitors, ARBs, ARNIs, 

beta-blockers or MRAs, to decrease hospitalisation.

Strong High



Non-pharmacological management –
chronic heart failure

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Educating patients and their carers about the self-management of heart 

failure is recommended in patients with heart failure, to decrease 

hospitalisation and mortality. It should commence soon after diagnosis, be 

patient-centred, appropriate to their level of health literacy, culturally 

appropriate and revised throughout the person’s life.

Strong High

Regular exercise of up to moderate intensity (i.e. breathe faster but hold 

conversation) continuous exercise is recommended in patients with stable 

chronic heart failure, particularly in those with reduced LVEF, to improve 

physical functioning and quality of life, and to decrease hospitalisation. 

Strong High



Non-pharmacological management –
practice points 

• These programs should focus on high-risk patients, especially those 
recently discharged after hospitalisation for HF. Patient and carer 
education, including self-management, should be commenced soon after 
diagnosis, be patient centred, appropriate to their level of health literacy 
and revised continually for life

• Exercise can be considered as soon as practical in clinically stable 
patients. An initial period of supervision may be warranted to verify 
individual responses and tolerability.



Devices, surgery, 
and 
percutaneous 
procedures



Cardiac resynchronisation therapy

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Cardiac resynchronisation therapy (CRT) is recommended in patients with HFrEF
associated with sinus rhythm, an LVEF of less than or equal to 35% and a QRS 
duration of 150 ms or more despite optimal medical therapy to decrease mortality, 
decrease hospitalisation for HF, and improve symptoms.

Strong High

CRT should be considered in patients with HFrEF associated with sinus rhythm, an 
LVEF of less than or equal to 35% and a QRS duration of 130–149 ms despite 
optimal medical therapy to decrease mortality, decrease hospitalisation for HF, and 
improve symptoms.

Strong Moderate 

CRT may be considered in patients with HFrEF associated with AF, an LVEF of less 
than or equal to 35% and a QRS duration of 130 ms or more despite optimal 
medical therapy to decrease morbidity and mortality, and improve symptoms, 
provided this is accompanied by approaches to maximise biventricular capture 
(ideally at least 92% biventricular capture).

Weak Very Low



Cardiac resynchronisation therapy

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

CRT should be considered in patients with HFrEF associated with an LVEF of 

less than or equal to 50% accompanied by high-grade atrioventricular (AV) 

block requiring pacing, to decrease hospitalisation for heart failure. 

Weak Moderate

CRT should be considered in patients who have pre-existing right ventricular 

pacing who develop symptoms of heart failure with an LVEF of less than 35%, 

to decrease hospitalisation for heart failure.

Weak Low

CRT is contraindicated in patients with QRS duration of less than 130 ms, 

because of lack of efficacy and possible harm.

Strong

AGAINST

Moderate



Cardiac resynchronisation therapy -
practice points

• Resynchronisation of ventricular contraction is achieved by pacing both 

the left and the right ventricles simultaneously. 

• The benefit is greater in patients with a broader QRS duration,1, 2 and in 

some studies for LBBB morphology and prolonged PR interval.2, 3

• If CRT is performed in patients in atrial fibrillation (AF), measures are 

required to ensure at least 92% biventricular capture.4

1.Cleland JG, et al. Eur Heart J. 2013;34(46):3547-56.
2.Woods B, et al. Heart. 2015;101(22):1800-6.
3.Kutyifa V, et al. Circ Arrhythm Electrophysiol. 2014;7(4):645-51.
4.Koplan BA, et al. J Am Coll Cardiol. 2009;53:355-60.



Implantable cardioverter defibrillators
Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

An implantable cardioverter defibrillator (ICD) should be considered as a 

secondary prevention indication in patients following resuscitated cardiac 

arrest, sustained ventricular tachycardia in the presence of 

haemodynamic compromise and ventricular tachycardia associated with 

syncope and an LVEF of less than 40% to decrease mortality. 

Strong High

An ICD should be considered as a primary prevention indication in 

patients at least one month following myocardial infarction associated 

with an LVEF of less than or equal to 30% to decrease mortality.

Strong High

An ICD should be considered as a primary prevention indication in 

patients with HFrEF associated with ischaemic heart disease and an 

LVEF of less than or equal to 35% to decrease mortality.

Strong Moderate 

An ICD may be considered as a primary prevention indication in patients 

with HFrEF associated with dilated cardiomyopathy and an LVEF of less 

than or equal to 35%, to decrease mortality.

Weak Low 



Pressure monitoring

Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

Implantable pulmonary arterial pressure monitoring may be considered 

in patients who have been previously hospitalised for heart failure 

associated with a reduced or preserved LV ejection fraction with 

persistent moderate (NYHA functional class III) heart failure symptoms, 

despite optimal care, to decrease hospitalisation for heart failure, 

provided systems are in place to ensure daily upload and at least weekly 

review of pressure monitoring data.

Weak Low



Surgical management and procedures

Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

Coronary artery bypass graft surgery (CABG) should be considered in 

patients with HFrEF associated with ischaemic heart disease and an 

LVEF of less than or equal to 35% if they have surgically correctable 

coronary artery disease to improve symptoms (e.g. relief of angina and 

HF symptoms) and decrease morbidity and long-term mortality.

Strong Moderate 

• The benefits must be balanced against the short-term morbidity and mortality risk related 

to the CABG. 

• Factors unrelated to the severity of HF – including age, frailty and comorbidities – are 

important contributors to surgical risk.



Surgical management and procedures

Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

Mitral valve (MV) repair or replacement at the time of elective CABG 

should be considered in patients with moderate to severe mitral 

regurgitation in association with heart failure and ischaemic heart 

disease to improve symptoms. 

Weak Low 

Surgical MV repair or replacement may be considered in patients with 

severe mitral regurgitation complicating dilated cardiomyopathy with 

heart failure who remain symptomatic despite guideline-directed 

medical and cardiac device therapy to improve symptoms. 

Weak Low

Percutaneous MV repair or replacement may be considered in 

patients with moderate to severe functional mitral regurgitation in 

association with heart failure who remain symptomatic despite 

guideline-directed medical and cardiac device therapy, particularly in 

those who are at high surgical risk to improve symptoms. 

Weak Low



Surgical management and procedures

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Surgical aortic valve replacement (SAVR) is recommended in patients with 

severe aortic stenosis or severe aortic regurgitation and HF in the absence 

of major comorbidities or frailty, to improve symptoms and decrease 

mortality. 

Strong Low 

Transcatheter aortic valve implantation (TAVI) should be considered in 

patients with severe aortic stenosis and HF at intermediate to high operative 

mortality risk or considered inoperable for SAVR, and who are deemed 

suitable for TAVI following assessment by a heart team to improve 

symptoms and decrease mortality.

Strong Moderate



Surgical management and procedures

Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

Referral to a specialist centre for consideration of ventricular assist 

device (VAD) implantation should be considered in patients with 

intractable, severe heart failure despite guideline-directed medical and 

pacemaker therapy, and who do not suffer from major comorbidities, to 

decrease mortality. 

Strong Moderate

Implantation of a VAD as a bridge to transplant should be considered in 

patients actively listed for heart transplantation who become inotrope-

dependent or who progress to needing acute mechanical circulatory 

support. 

Strong Low 

Referral for heart transplant assessment should be considered in 

patients with HF associated with intractable NYHA Class III–IV 

symptoms who have exhausted all alternative therapies and who do not 

have overt contraindications, to decrease mortality.

Strong Low



Ventricular assist device – practice points

• Timing of implantation of VADs and patient selection are critical to 
achieving a successful outcome. 

• Longer term harms including disabling stroke, bleeding and infection 
remain major limitations.



Comorbidities



Hypertension

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Diltiazem, verapamil and moxonidine should be 

avoided in patients with HFrEF. 

Strong

AGAINST

Low



Atrial fibrillation

Recommendation GRADE 

strength of 

recommendation

GRADE quality of 

evidence

Determination of the risk of stroke to guide the need for 

anticoagulation is recommended in patients with atrial fibrillation (AF).

Strong High

Pharmacological therapy aiming for a resting ventricular rate of 60–

100 bpm should be considered in patients with heart failure associated 

with AF and a rapid ventricular response.

Strong Low

Catheter ablation for AF (either paroxysmal or persistent) should be 

considered in patients with HFrEF associated with an LVEF of less 

than or equal to 35%, who present with recurrent symptomatic AF, to 

decrease mortality and hospitalisation for HF.

Strong Moderate



Atrial fibrillation – practice points 

• Beta-blockers and/or digoxin are generally favoured for ventricular rate 
control.

• Consider nondihydropyridine calcium entry blockers in patients with 
HFpEF to control the ventricular rate of AF; however, these drugs 
should be avoided in patients with HFrEF.

• Consider oral amiodarone in patients with HF associated with AF to

• facilitate attainment and maintenance of sinus rhythm (with or without 
electrical cardioversion), 

• improve symptoms or 

• guide decisions regarding the need for more invasive approaches (e.g. 
AF catheter ablation or AV node ablation).



Diabetes

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Thiazolidinediones (glitazones) are not 

recommended in patients with heart failure due to 

the risk that they will lead to worsening of heart 

failure. 

Weak

AGAINST

Moderate



Sleep disordered breathing

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Adaptive servoventilation is not recommended in patients with 

HFrEF and predominant central sleep apnoea because of an 

increased all-cause and cardiovascular mortality.

Strong

AGAINST

Moderate 

• While clinicians may consider positive pressure ventilation to improve quality of life and decrease 
sleepiness in patients with predominant obstructive sleep apnoea, the primary aim in patients 
with predominant central sleep apnoea should be to treat the HF.



Anaemia/ Iron deficiency

Recommendation GRADE 

strength of 

recommendation

GRADE quality 

of evidence

Erythropoietin should not be used routinely for the treatment of 

anaemia in patients with HF because of an increased risk of 

thromboembolic adverse events.

Strong

AGAINST

Moderate

In patients with HFrEF associated with persistent symptoms despite 

optimised therapy, iron studies should be performed and, if the patient 

is iron deficient (i.e. ferritin <100 µg/L, or ferritin 100–300 µg/L with 

transferrin saturation <20%), intravenous iron should be considered, to 

improve symptoms and quality of life.

Strong Moderate



Anaemia/ Iron deficiency – practice points 

• If iron deficiency is diagnosed, one should consider investigation for 

gastrointestinal pathology, including peptic ulcer and malignancy 

(especially if also anaemic). 

• Intravenous ferric carboxymaltose was evaluated in most of the 

randomised controlled studies, usually involving one to two doses between 

500 and 1,000 mg. 

• Recheck iron studies after four months.



Treatment of heart failure with recovered 
ejection fraction

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Unless a reversible cause has been corrected, 

neurohormonal antagonists (ACE inhibitors or ARBs or 

ARNIs, beta-blockers and MRAs) should be continued 

at target doses in patients with heart failure associated 

with a recovered or restored ejection fraction, to 

decrease the risk of recurrence. 

Strong Low 



Palliative care

Recommendation GRADE 

strength of 

recommendation

GRADE 

quality of 

evidence

Referral to palliative care should be considered in patients with advanced 

HF to alleviate end-stage symptoms, improve quality of life and decrease 

rehospitalisation. Involvement of palliative care should be considered early 

in the trajectory towards end stage HF.

Strong High 

• In patients with an ICD, discussions concerning deactivation should occur between the patient, 
family and cardiologist. 

• Patients should be encouraged to have an advanced care plan, regardless of clinical status and 
soon after diagnosis. 



Performance measures – process 
measures
• What proportion of patients newly diagnosed with heart failure have had an echocardiogram? 

• What proportion of patients hospitalised with heart failure and surviving to hospital discharge have been reviewed within 2 

weeks?

• What proportion of patients hospitalised with heart failure and surviving to hospital discharge have been referred to a 

multidisciplinary heart failure disease management program or a multidisciplinary telemonitoring or telephone support program?

• What proportion of patients hospitalised with heart failure and surviving to hospital discharge have a written discharge summary

and heart failure action plan?

• What proportion of eligible* patients with HFrEF receive a prescription for an ACE inhibitor, ARB or ARNI?

• What proportion of eligible* patients with HFrEF receive a prescription for a guideline recommended beta blocker?

• What proportion of eligible* patients with HFrEF receive a prescription for an MRA?

• What proportion of eligible* patients with HFrEF have achieved the target dose of a guideline recommended beta blocker by 6 

months following commencement?

• What proportion of eligible* patients with HFrEF have achieved the target or maximum tolerated dose of a guideline 

recommended beta blocker by 6 months following commencement?

* eligible refers to meeting inclusion criteria for that measure with no exclusion criteria (e.g. for the process measures this 
may include documented contraindication to therapy; patient deceased; documented that patient declined therapy).



Performance measures – outcome 
measures

• What is the 30-day and 6-month mortality rate for patients hospitalised with 
heart failure?

• What is the 30-day and 6-month rehospitalisation rate for patients 
hospitalised with heart failure?



Future research

• Screening for structural heart disease and prevention of heart failure

• Epidemiology of heart failure in Australia

• Diagnosis of heart failure in the community, including the role of biomarkers and diastolic stress echo for suspected 

HFpEF

• Better phenotype characterisation of HFpEF

• Risk stratification in patients with heart failure

• Management of acute heart failure

• Outcome studies in the very elderly and in HFpEF (including evaluation of the efficacy of new drugs and exercise 

training)

• Management of comorbidities (including atrial fibrillation, diabetes, hyperkalaemia, obesity, iron deficiency)

• Management of cachexia in patients with end-stage heart failure

• Transitional care and systems of care in primary care to improve evidence-based practice and reduce rehospitalisation

• Effect of fluid and salt restriction on clinical outcomes

• Health economic evaluation of various diagnostic and therapeutic strategies in both the 

hospital and primary care settings
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Heart failure Guideline

Heart failure guideline 2017–18: prioritised clinical questions for external literature review

1. What is the clinical value of CMR in addition to prior tests in:

a) patients or family members in whom echocardiography suggests increased LV wall thickness, an HCM or RCM is 

suspected, and further diagnostic clarification is required?

b) patients in whom echocardiography suggests DCM, and further diagnostic clarification is required?

2. What is the clinical value of genetic testing in addition to prior tests in patients in whom echocardiography suggests 

DCM, and further patient characterisation is required?

3. What evidence is there that treating patients with chemotherapy that is associated with cardiotoxicity with ACE 

inhibitors, angiotensin receptor blockers, mineralocorticoid receptor antagonists (or aldosterone antagonists), beta-

blockers, statins, and/or antihypertensive therapy (or blood pressure lowering) improves clinical outcomes?

4. What evidence is there that treating patients with heart failure with nutraceuticals (including Vitamin D, A, C, E, B6, B12, 

Folate, Thiamine, selenium, St John’s Wort, hawthorn, celery extract, magnesium supplements, co-enzyme Q10, 

polyunsaturated fatty acids, fish oil, olive oil, beetroot juice, probiotics, antioxidants) improves or worsens clinical 

outcomes?



Summary of HFrEF trials
Inclusion criteria Treatment groups Background treatment* Outcomes (primary endpoint bolded for active treatment vs. control)

CONSENSUS NYHA 4

Increased CTR.

Enalapril (n=127)

Placebo (n=126)

Furosemide 98%

Digoxin 92-94%

MRA 50-55%

Mort. (88 events) 26% vs. 44%, 40% RRR, NNT 6 over 6mth.

SOLVD-T NYHA 1-4

LVEF<35%

Enalapril (n=1,285)

Placebo (n=1,284)

Diuretic 85-86%

Digoxin 66-68%

Mort. (962 events) 35.2% vs. 39.7%, RRR 16%, NNT 22 over 41.4mth. 

Hosp. RRR 6%. HF hosp. RRR 30%.

Mort./ HF hosp. RRR 26%, NNT 9 over 41.4mth.

CIBIS-II NYHA 3,4

LVEF<35%

Bisoprolol (n=1,327)

Placebo (n=1,320)

Diuretic 99%

ACEI 96%

Nitrates 58%

Digoxin 52%.

Mort. (384 events) 11.8% vs. 17.3%, RRR 34%, NNT 18 over 1.3yr. 

Hosp. RRR 20%. HF hosp. RRR 32%.

CV mort./hosp. RRR 21%, NNT 17 over 41.4mth.

MERIT-HF NYHA 2-4

LVEF<40%

Metroprolol CR/XL (n=1,990)

Placebo (n=2,001)

ACEI/ARB 96%

Diuretic 90%

Digoxin 64%.

Mort. (362 events) 7.2% vs. 11.0%, RRR 34%, NNT 26 over 1yr.

Hosp. RRR 18%. HF hosp. RRR 35%.

Mort./HF hosp. RRR 31%, NNT 16 over 1yr.

COPERNICUS NYHA 3,4

LVEF<25%

Carvedilol (n=1,156)

Placebo (n=1,133)

Diuretic 99%

ACEI/ARB 97%

Digoxin 65-67%.

Mort. (320 events) 11.4% vs. 18.5%, RRR 35%, NNT 14 over 10.4mth. 

Hosp. RRR 15%. HF hosp. RRR 28%.

Mort./HF hosp. RRR 31%, NNT 8 over 10.4mth.

SENIORS NYHA 1-4

Age >70y + (LVEF<35% or 

HF hosp. last 12mth)

Nebivolol (n=1,067)

Placebo (n=1,061)

ACEI 82%, ARB 7%

Diuretic 86%

Mort./CV hosp. (707 events) 31.1% vs. 35.3%, RRR 14%, NNT 24 over 

21mth.

RALES NYHA 3,4

LVEF<35%

Spironolactone (n=822)

Placebo (n=841)

Loop diuretic 100%

ACEI 94-95%

Digoxin 72-75%

Mort. (670 events) 35% vs. 46%, RRR 30%, NNT 7 over 24mth. 

HF hosp. RRR 35%.

Mort./cardiac hosp. RRR 32%.

EMPHASIS-HF NYHA 2

LVEF<35%

Eplerenone (n=1,364)

Placebo (n=1,373)

ACEI/ARB 93%

Beta Blocker 87%

Diuretic 85%

CV mort./HF hosp. (605 events) 18.3% vs. 25.9%, RRR 37%, NNT 13 over 

21mth. 

Mort. RRR 24%, NNT 33 over 21 mth.

Hosp. RRR 22%. HF hosp. RRR 39%.



Summary of HFrEF trials
Inclusion criteria Treatment groups Background treatment* Outcomes (primary endpoint bolded for active treatment vs. control)

PARADIGM-HF NYHA 2-4 

LVEF<35-40%

Increased BNP/NT-proBNP

Sacubitril/Valsartan (n=4,187)

Enalapril (n=4,212)

Beta Blocker 93%

Diuretic 80%

MRA 56%.

CV mort./ HF hosp. (2,013 events) 21.8% vs. 26.5%, RRR 20%, NNT 21 over 

27mth. 

CV death RRR 20%, NNT 32 over 27mth. HF hosp. RRR 21%.

Mort. RRR 16%, NNT 36 over 27mth.

SHIFT NYHA 2-4

LVEF<35%

Sinus rhythm >70 bpm

Ivabradine (n=3,268)

Placebo (n=3,290)

ACEI 79%, ARB 14%

Beta Blocker 89%

Diuretic 83%

MRA 60%

CV mort./HF hosp. (1,730 events) 24% vs. 29%, RRR 18%, NNT 20 over 

23mth. 

Hosp. RRR 11%. HF hosp. RRR 26%.

CHARM-Alt NYHA 2-4

LVEF<40%

Candesartan (n=1,013)

Placebo (n=1,015)

Diuretic 85%

Beta blocker 55%,

CV mort./HF hosp. (740 events) 33% vs. 40%, RRR 23%, NNT 14 over 34mth.

HF hosp. RRR 32%.

CHARM-Add 2-4

LVEF<40%

Candesartan (n=1,276)

Placebo (n=1,272)

ACEI 100%

Diuretic 90%

Digoxin 58%

Beta blocker 55%

CV mort./HF hosp. (1,021 events) 38% vs. 42%, RRR 15%, NNT 23 over 

41mth.

CV mort. RRR 16%, NNT 28 over 41mth. HF hosp. RRR 17%.

ValHeFT NYHA 2-4

LVEF<40%

Valsartan (n=2,511)

Placebo (n=2,499)

ACEI 93%

Diuretic 85-86%

Digoxin 67-68%

Mort./ACA/HF hosp./IV inotropes or vasodilators over 4hrs (1,524 events) 

28.8% vs. 32.1%, RRR 13%, NNT 30 over 23mth.

No significant difference mort. HF hosp. RRR 28%.

VHeFT NYHA 1-4

(Inc. CTR or Inc. LVEDD or 

LVEF<45%) + Dec. VO2.

Hydralazine/nitrate (n=186)

Placebo (n=273)

Diuretic 100%

Digoxin 100%

Mort. (192 events) 25.6% vs. 34.3%, RRR 34%, NNT 11 over 2yr. (borderline 

significance)

A-HeFT Self-identified black

NYHA 3,4

LVEF<35-45%

Hydralazine/nitrate (n=518)

Placebo (n=532)

Diuretic 88-92%

ACEI 69-70%, ARB 17%

Beta blocker 74%

Digoxin 59-61%

Mort/HF hosp./quality of life improved over 10mth.

Mort. (86 events) RRR 43%.

HF hosp. RRR 33%.

GISSI-HF NYHA 2-4

LVEF<40% or HF hosp. last 

12mth.

n-3 PUFA (n=3,494)

Placebo (n=3,481)

ACEI/ARB 93%

Diuretic 90%

Beta Blocker 65%

Mort. (1,969 events) 27% vs. 29%, RRR 9%, NNT 56 over 3.9yr.

Mort/CV hosp. (4,034 events) 57% vs. 59%, RRR 8%, NNT 44 over 3.9yr.

MADIT-2 Prior MI >1mth ago

LVEF<30%

ICD (n=742)

Standard care (n=490)

Diuretic 72-81%

ACEI 68-72%

Beta blocker 70%

Digoxin 57%

Mort. (202 events) 14.2% vs. 19.8%, RRR 31%, NNT 18 over 20mth.



Inclusion criteria Treatment groups Background treatment* Outcomes (primary endpoint bolded for active treatment vs. control)

SCD-HeFT NYHA 2-4

LVEF<35%

ICD (n=829)

Standard care (n=847)

ACEI 84%, ARB 15%

Loop diuretic 82%

Beta blocker 69%

Digoxin 68%

Mort. (426 events) 22% vs. 29%, RRR 23%, NNT 14 over 5yr.

COMPANION NYHA 3,4

LVEF<35%

Sinus rhythm

QRS>120ms, PR>150ms

HF hosp. last 12mth

CRT (n=617)

CRT-D (n=595)

Standard care (n=308)

Loop diuretic 94-97%

ACEI or ARB 89-90%

Beta blocker 66-68%

MRA 53-55%

CRT: Mort./hosp. (630 events) 56% vs. 68%, RRR 19%, NNT 8 over 12mth.

CRT-D: Mort./hosp. (606 events) 56% vs. 68%, RRR 20%, NNT 8 over 16mth.

CRT-D: Mort. (182 events) RRR 36% over 16mth.

CARE-HF NYHA 3,4

LVEF <35%

Sinus rhythm

QRS >120ms

CRT

Standard care

ACEI or ARB 95%

Beta blocker 72%

MRA 56%

Mort./CV hosp. (383 events) 39% vs. 55%, RRR 37%, NNT 6 over 29mth.

Mort. (202 events) RRR 36%, NNT 10 over 29mth.

Unplanned HF hosp. RRR 52%.

MADIT-CRT NYHA 1,2

LVEF <30%

Sinus rhythm

QRS >130ms

CRT-D (n=1089)

ICD (n=731)

ACEI 77%, ARB 21%

Beta blocker 93%

Diuretic 75%

Mort./HF events. (372 events) 17% vs. 25%, RRR 34%, NNT 12 over 29mth.

RAFT NYHA 2,3

LVEF <30%

Intrinsic QRS >120ms or 

paced QRS >200ms

CRT-D (n=894)

ICD (n=904)

ACEI or ARB 97%

Beta blocker 90%

Diuretic 84%

Mort./HF hosp. (661 events) 33.2% vs. 40.3%, RRR 25%, NNT 14 over 

40mth.

Mort. (422 events) RRR 25%, NNT 19 over 40mths.

HF hosp. RRR 32%.

Significant benefit NYHA 2: Primary EP NNT 14, mort. NNT 18.

CASTLE-AF Paroxysmal or persistent AF

NYHA 2-4

LVEF <35%

ICD or CRT-D

AF ablation (n=179)

Medical therapy (n=184)

ACEI or ARB 91-94%

Beta blocker 93-95%

Diuretic 93%

Mort./HF hosp. (133 events) 28.5% vs. 44.6%, RRR 38%, NNT 6 over 38mth.

Mort. (70 events) RRR 47%, NNT 9 over 38mth.

HF hosp. RRR 46%.

Summary of HFrEF trials

NYHA = New York Heart Association functional classification; CTR = cardiothoracic ratio; MRA = mineralocorticoid receptor antagonist; 
mort. = mortality; RRR = relative risk reduction; NNT = number needed to treat to prevent event; LVEF = left ventricular ejection fraction; 
HF = heart failure; hosp. = hospitalisation; ACEI = angiotensin converting enzyme inhibitor; CV = cardiovascular; ARB = angiotensin receptor 
blocker; ACA = aborted cardiac arrest; IV = intravenous; LVEDD = left ventricular internal diameter in diastole; VO2 = exercise oxygen 
consumption; PUFA = polyunsaturated fatty acids; MI = myocardial infarction; ICD = implantable cardioverter defibrillator; CRT = cardiac 
resynchronisation therapy; CRT-D = cardiac resynchronisation therapy plus implantable cardioverter defibrillator; AF = atrial fibrillation.

* Reported baseline prescription rates for heart failure drugs that were over 50% 



HF = heart failure; LV = left ventricular; CV = cardiovascular; LVEF = left ventricular ejection fraction; mort. = mortality;
hosp. = hospitalisation; NYHA = New York Heart Association functional classification; ACA = aborted cardiac arrest.

Inclusion criteria Treatment groups Outcomes (primary endpoint bolded for active treatment vs. control)

PEP-CHF Clinical HF due to LV diastolic dysfunction

Age >70yr

CV hosp. last 6mth

Approx. LVEF >40%

Perindopril (n=424)

Placebo (n=426)

Mort./HF hosp. (207 events) 24% vs. 25% (P=0.55) over 2.1yr.

Insufficient power for primary endpoint, partly due to high withdrawal rates (26-

28%). Lower HF hosp. with perindopril in the first year.

CHARM-Pres NYHA 2-4

LVEF>40%

Prior CV hosp.

Candesartan (n=1,514)

Placebo (n=1,509)

CV death/HF hosp. (699 events) 22% vs. 24% (P=0.12) over 37mth. 

Lower HF hosp. with candesartan.

I-PRESERVE NYHA 2-4

Age >60yr

LVEF>45%

Irbesartan (n=2,067)

Placebo (n=2,061)

Mort./CV hosp. (1,505 events) 36% vs. 37% (P=0.35) over 50mth. 

J-DHF Clinical HF

LVEF >40%

Carvedilol (n=120)

No carvedilol (n=125)

CV mort./Hosp. (63 events) 24% vs. 27% (P=0.69) over 3.2yr.

TOPCAT Clinical HF

LVEF >45%

HF hosp. last 12mth or increased BNP/NT-proBNP

Spironolactone (n=1,722)

Placebo (n=1,723)

CV mort./ACA/HF hosp (671 events) 18.6% vs. 20.4% (P=0.14) over 3.3yr. 

Lower HF hosp. with spironolactone.

DIG-PEF Clinical HF

LVEF >45%

Sinus rhythm

Digoxin (n=492)

Placebo (n=496)

HF mort./HF hosp. (221 events) 21% vs. 24% (P=0.14) over 37mth.

Summary of HFpEF trials



Practical indicators of increased risk of premature morbidity and mortality 

Practical indicators of increased risk of premature morbidity and mortality are the presence of two or more of the following:

• age >65 years

• NYHA Class III or IV symptoms

• Charlson Index of Comorbidity Score of ≥2

• an LVEF of ≤30%

• living alone or remote from specialist cardiac services

• depression

• language barrier (e.g. non-English speaking)

• lower socioeconomic status

• significant renal dysfunction (glomerular filtration rate <60 mL/min/1.73 m2).

LVEF, left ventricular ejection fraction; NYHA, New York Heart Association

Practical indicators


