
Heart failure is a complex clinical syndrome that 
presents a difficult diagnostic challenge for 
practitioners. Index of suspicion for heart failure 
and a clear understanding of the condition are 
crucial for timely and correct diagnosis and prompt 
provision of effective treatment. 

T he initial diagnosis of heart failure (HF) in a patient often 
presents a clinical challenge to the clinician. The expe­
riences of patients, relatives and clinicians are littered 
with examples of delayed or incorrect diagnoses. This 

mainly reflects the complexity of the syndrome and its clinical 
manifestations, but also the syndrome’s unexpected occurrence 
in patients intuitively considered to be at low risk. Early symptoms 
and signs of HF can also mimic many other common conditions, 
which can often lead to a delay in diagnosis. 

The consequences of late or incorrect diagnosis are clear, with 
patients suffering because of delayed provision of effective treat­
ment or being at risk of adverse effects of unwarranted therapy 
(without benefit) if they have been misdiagnosed. 

Index of suspicion for HF, as well as a clear understanding of 
the condition, is crucial for timely and correct diagnosis. Being 
aware of groups in whom HF is more common, such as people 
with previous myocardial infarction, longstanding hypertension 
or diabetes, and older people, is also crucial to ensuring adequate 
surveillance and early investigation.

This article focuses on the initial diagnosis of HF using 
guidance from the recently published National Heart Foundation 
of  Australia and Cardiac Society of Australia and New Zealand 
HF guidelines.1
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    KEY POINTS

• Heart failure (HF) is categorised as HF with reduced 
ejection fraction (formerly known as systolic HF) or  
HF with preserved ejection fraction (formerly known as 
diastolic HF).

• HF is diagnosed clinically but needs to be confirmed with 
further testing.

• Correct and timely diagnosis is important, as prompt 
treatment can save lives and improve quality of life.

• An echocardiogram is the most important investigation  
in HF; it will confirm the diagnosis and inform further 
management strategies.

• In patients for whom the diagnosis is unclear, biomarker 
analysis with B-type natriuretic peptide (BNP) or 
N-terminal pro-BNP can be useful.
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DIAGnOSIS OF HEART FAIlURE  continued 

Definition of heart failure
HF is defined as ‘a complex clinical syn­
drome with typical symptoms and signs 
that generally occur on exertion, but can 
also occur at rest (particularly when 
recumbent). It is secondary to an abnor­
mality 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’.1

This definition, like the disease itself, 
is complex. It warrants expansion of the 
many key concepts related to HF that it 
incorporates. 

Complex clinical syndrome
The clinical complexity of the syndrome 
reflects the impact of cardiac dysfunction 
on many organ systems.

Typical symptoms and signs
HF has typical symptoms, although they 
are often nonspecific. Dyspnoea is the 
cardinal symptom of HF but is especially 
 nonspecific. However, some patterns of 
dyspnoea, such as  orthopnoea, paroxys­
mal nocturnal dyspnoea and (to a lesser 
degree) exertional dyspnoea, are typical 
of HF. Other important HF symptoms 
are fatigue, peripheral oedema and 
 occasionally solitary or dominant gastro­
intestinal symptoms (e.g. abdominal 
bloating or discomfort and anorexia), 
reflecting right HF. 

Typical signs of HF can be divided into 
those related to cardiac dysfunction and 
strain (tachycardia, third heart sound, 
murmurs and displaced apex beat); 
reduced end­organ perfusion; or 
 congestion (abnormal cardiac filling 

resulting in high venous pressure), such 
as elevated jugular venous pressure, 
hepatic enlargement and tenderness, 
peripheral oedema, pulmonary crackles, 
pleural effusions and ascites (Table 1). 

On exertion, at rest and when 
recumbent
Symptoms of HF generally, and initially, 
manifest with physical exertion. As the 
syndrome progresses, symptoms occur at 
lower levels of physical activity and even 
at rest. The fluid shift that occurs during 
recumbency accounts for orthopnoea and 
 paroxysmal nocturnal dyspnoea.

Abnormality of cardiac structure or 
function
Despite the end­organ impact of HF, the 
underlying problem is usually cardiac, most 
often involving ventricular myo cardial 
systolic or diastolic dysfunction, or both. 
However, structural abnormalities of 
almost any cardiac component (from the 
valves to the pericardium, endocardium 
and conduction system) can lead to the HF 
syndrome. 

Impaired ability of the heart to fill 
with blood at normal pressure
In diastole, the ventricle fills with blood. 
When the ventricle is unable to fill with 
blood without increased filling pressure 
(usually because of reduced ventricular 
compliance or active relaxation, or both), 
symptoms and signs of congestion of the 
vasculature and end organs will result. 

Impaired ability of the heart to 
eject sufficient blood
If the heart is regarded as a pump, a reduc­
tion in ejection of blood to the extent that 
it is insufficient for the metabolising needs 
of the tissues will result in symptoms 
and signs. 

Classification of heart failure by 
ejection fraction
HF is diagnosed clinically. Patients diag­
nosed with HF may then be classified 
according to their left ventricular ejection 

TABLE 1. SYMPTOMS AND SIGNS OF HEART FAILURE*

More typical symptoms More specific signs

Dyspnoea (usually with exertion) Elevated jugular venous pressure

Orthopnoea Hepatojugular reflux

Paroxysmal nocturnal dyspnoea Third heart sound

Fatigue laterally displaced apex beat

Less typical symptoms Less specific signs

nocturnal cough Weight gain (>2 kg/week)

Wheeze Weight loss  
(in advanced heart failure)

Abdominal bloating Peripheral oedema  
(ankle, sacrum)

Anorexia Pulmonary crackles

Confusion (elderly) Pleural effusions

Depression Cardiac murmur

Palpitations Tachycardia

Dizziness Tachypnoea

Syncope Cheyne–Stokes respiration

Bendopnoea† Ascites

* Reproduced with permission of Elsevier from national Heart Foundation of Australia and Cardiac Society of 
Australia and new Zealand: guidelines for the prevention, detection, and management of heart failure in Australia 
2018. Heart lung Circ 2018: 27: 1123-1208.1 
† Bendopnoea refers to dyspnoea on bending forward.
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fraction (LVEF). This well­established 
haemodynamic term reflects the percent­
age of ventricular volume that is ejected 
per heartbeat according to the equation: 

EF = (EDV – ESV) ÷ EDV 
where EF = ejection fraction (expressed 

as a percentage), EDV = end diastolic 
 volume and ESV = end systolic volume 
(Figure).

It follows that EF is a measure of 
 cardiac ejection and therefore of systolic 
function. This haemodynamic parameter 
is central to the modern classification of 
HF syndromes. The lower limit of normal 
for LVEF is 50 to 55%. The subclassifica­
tion based on LVEF is particularly impor­
tant as it guides effective therapy.

Heart failure with reduced ejection 
fraction
Heart failure with reduced ejection 
 fraction (HFrEF), formerly known as 
systolic HF, is defined as having clinical 
symptoms with or without signs of HF 
and a measured LVEF of less than 50% 
(Table 2).

Heart failure with preserved 
ejection fraction
Heart failure with preserved ejection 
 fraction (HFpEF), formerly known as dias­
tolic HF, has proven more difficult to define 
because LVEF, the key objective marker 
of cardiac abnormality, is, by definition, 
preserved. This leaves only the largely 
nonspecific clinical symptoms and signs. 
The definition of HFpEF therefore remains 
an evolving and dynamic concept, but it 
includes all of the following:
• clinical symptoms with or without 

signs of HF 
• a measured LVEF of at least 50%
• objective evidence of either relevant 

structural heart disease or diastolic 
dysfunction showing increased 
filling pressure (Table 2).
Relevant structural heart disease 

refers to left ventricular hypertrophy or 
left atrial enlargement. Left ventricular 
hypertrophy reduces ventricular com­
pliance. It is a common associated feature 

and potential cause of diastolic dysfunc­
tion, which results in high left­sided 
 filling pressure. Left atrial enlargement 
is a consequence of high left­sided filling 
pressure.

Diastolic function incorporates two 
components: left ventricular compliance 
and active ventricular relaxation. Reduced 
ventricular compliance and abnormal 
ventricular relaxation may both result in 

TABLE 2. HEART FAILURE DIAGNOSTIC CRITERIA*

HFrEF HFpEF

Symptoms with or without signs 
of heart failure
and
lVEF <50%†

Symptoms with or without signs of heart failure

and
lVEF ≥50%

and
Objective evidence of:
• relevant structural heart disease (left ventricular 

hypertrophy, left atrial enlargement)

 and/or

• 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)

Abbreviations: BnP = B-type natriuretic peptide; HFpEF = heart failure with preserved ejection fraction; 
HFrEF = heart failure with reduced ejection fraction; lVEF = left ventriclular ejection fraction; nT = n-terminal.

* Reproduced with permission of Elsevier from national Heart Foundation of Australia and Cardiac Society of 
Australia and new Zealand: guidelines for the prevention, detection, and management of heart failure in Australia 
2018. Heart lung Circ 2018: 27: 1123-1208.1 
† If lVEF is mildly reduced (41 to 49%), additional criteria are required (e.g. signs of heart failure; diastolic 
dysfunction with high filling pressure demonstrated by invasive means, echocardiography or biomarker testing).

Figure. Calculation of ejection fraction.

MedicineToday   ❙   Heart Failure Supplement  OCTOBER 2019    13
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2019.

����������������������������������������������



DIAGnOSIS OF HEART FAIlURE  continued 

increased left­sided filling pressure. 
 Diastolic dysfunction therefore refers to 
documentation of high left­sided filling 
pressure, which can be done by invasive 
means, echocardiography or biomarker 
analysis.

The invasive approach requires a right 
heart catheter study with or without a left 
heart catheter study (performed by a 
 cardiologist) to document raised pulmo­
nary capillary wedge pressure (greater than 
or equal to 15 mmHg) or left ventricular 
end diastolic pressure (greater than or equal 
to 16 mmHg). 

Data on cardiac filling pressure are gen­
erally always present on a standard echo­
cardiogram. However, interpretation of the 
results, and specifically whether they sug­
gest elevated left­sided filling pressure, is 
difficult and frequently unclear. Moreover, 
a summary statement (on filling pressure) 
by the reporting cardiologist is often lack­
ing. One obvious user­friendly way to avoid 
not receiving the desired information on 
diastolic dysfunction and filling pressure 
in the final report is to specifically ask for 
it on the request form (e.g. ‘?HF, ?elevated 
filling pressure, ?diastolic dysfunction’).

Biomarker analysis refers to using 
rule­in cut­off levels for natriuretic peptides 
(Table 3). B­type natriuretic peptide (BNP) 
and its N­terminal fragment (NT­proBNP) 
are endogenous peptides released from the 
ventricular myocardium in response to 
wall stress (i.e. elevated intracardiac filling 
pressure). They have been well validated as 
powerful and reliable markers of HF sever­
ity and prognosis and consequently have 
a role in diagnosis. Their usefulness is 
somewhat attenuated in HFpEF, where 
levels are not as consistently elevated as in 
HFrEF, and also by variability in levels 
relating to age, renal function, female sex 
(elevated) and obesity (reduced). Further, 
the cost of the test ($40 to $80) in clinical 
practice outside the emergency setting in 
Australia falls to the patient, due to reim­
bursement restrictions. These riders by no 
means overwhelm the usefulness of this 
underused test in the diagnosis of HF in 
Australia. 

TABLE 3. BNP AND NT-proBNP DIAGNOSTIC CUT-OFF VALUES FOR HEART FAILURE*

BNP NT-proBNP

Heart failure rule-out† <100 ng/l <300 ng/l

Heart failure rule-in >400 ng/l Age <50 years: >450 ng/l

Age 50–75 years: >900 ng/l

Age >75 years: >1800 ng/l

Abbreviations: BnP = B-type natriuretic peptide; nT = n-terminal. 

* Reproduced with permission of Elsevier from national Heart Foundation of Australia and Cardiac Society of 
Australia and new Zealand: guidelines for the prevention, detection, and management of heart failure in  
Australia 2018. Heart lung Circ 2018: 27: 1123-1208.1

† BnP and nT-proBnP levels may be below the rule-out values in the ambulatory setting (especially in patients  
with heart failure with preserved ejection fraction).

CAUSES OF HEART FAILURE*

Myocyte damage or loss
Ischaemia
• infarction

• ischaemia

• microvascular disease

Inflammation 
• infection (e.g. viral)

• immune (autoimmune and 
hypersensitivity myocarditis,  
connective tissue disease)

Toxic damage
• alcohol

• drugs – cytotoxic drugs  
(e.g. anthracyclines), stimulant drugs 
(e.g. amphetamines, cocaine), 
immunomodulating drugs  
(e.g. trastuzumab), clozapine,  
anabolic steroids

• radiation

Infiltration
• amyloid

• sarcoid

• haemochromatosis or iron overload

• lysosomal storage diseases  
(e.g. Fabry disease)

Metabolic abnormalities
• thyroid

• growth hormone

• cortisol

• diabetes

• phaeochromocytoma

nutritional abnormalities
• deficiencies  

(e.g. thiamine, selenium, iron)

• malnutrition

• obesity

Genetic abnormalities
• dilated cardiomyopathy

• muscular dystrophies

Pregnancy and peripartum causes

Abnormal loading conditions
Hypertension
Valve and myocardium
• valvular dysfunction (rheumatic and 

nonrheumatic)

• congenital defects

Pericardial pathology
• pericardial constriction or effusion

High output states
• anaemia

• arteriovenous fistula

• Paget’s disease

Volume overload
• renal failure

• iatrogenic fluid overload

Arrhythmias
Tachyarrhythmias
• atrial (e.g. atrial fibrillation)

• ventricular arrhythmias

Bradyarrhythmias
• sinus node or atrioventricular node 

dysfunction

* Reproduced with permission of Elsevier from national Heart Foundation of Australia and Cardiac Society of 
Australia and new Zealand: guidelines for the prevention, detection, and management of heart failure in Australia 
2018. Heart lung Circ 2018: 27: 1123-1208.1
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TABLE 4. INITIAL HEART FAILURE INVESTIGATIONS, BY AIM

Exclude other diagnoses Assist with HF diagnosis Allow HF 
characterisation

Define cause of HF 

Blood tests

Haemoglobin Anaemia Anaemia

White cell count Infection

Renal function Renal failure Fluid overload

liver function Cholecystitis, liver disease Hepatic congestion

Thyroid function Hypothyroidism, 
hyperthyroidism

Hypothyroidism, 
hyperthyroidism

Troponin Cardiac ischaemia Cardiac ischaemia

BnP/nT-proBnP High filling pressure

Iron studies Iron deficiency Haemochromatosis

C-reactive protein Infection Inflammation

D-dimer Pulmonary embolus

Imaging

Chest x-ray Pulmonary disease Oedema, cardiomegaly, 
pleural effusions

Abdominal ultrasound Biliary or liver abnormality Dilated veins, ascites, 
hepatomegaly

Cardiac

ECG Dysrhythmia Old infarction, left 
ventricular hypertrophy

Ischaemic heart 
disease

Dysrhythmia, ischaemia, 
conduction abnormality

Echocardiogram Valvular heart disease, 
pericardial effusion, 
pulmonary hypertension

EF, valves, chamber 
sizes, filling pressure

Preserved vs 
reduced EF, 
regional wall motion 
abnormalities

Dilated, hypertrophic, 
infiltrative cardiomyopathy, 
valvular dysfunction

Holter monitor Arrhythmia Atrial fibrillation/ 
flutter

Arrhythmia  
(e.g. atrial fibrillation/
flutter, frequent  
ventricular extrasystoles)

Stress test Cardiac ischaemia, 
arrhythmia

Reduced exercise 
capacity, left ventricular 
failure of augmentation

Ischaemia, cardiomyopathy

Respiratory

Respiratory peak flow Asthma, COPD

Respiratory function test Pulmonary or respiratory 
disease 

Oximetry Hypoxia

Abbreviations: BnP = B-type natriuretic peptide; COPD = chronic obstructive pulmonary disease; ECG = electrocardiogram; EF = ejection fraction; HF = heart failure;  
nT = n-terminal.
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Left ventricular ejection fraction 
cut-off
The ability to classify HF when the LVEF 
is 40 to 50% has long been a source of 
controversy among cardiologists and, 
therefore, confusion for treating practi­
tioners. The new guidelines tried to resolve 
this by choosing a 50% LVEF cut­off to 
differentiate between HFrEF and HFpEF.1

It is recommended that, in the setting 
of clinical symptoms with or without 
signs of HF, an LVEF of 50% or more be 
considered HFpEF and an LVEF of less 
than 50% be considered HFrEF, to inform 
 management strategy.

HFrEF where the LVEF has improved 
to more than 50% with treatment (so­called 
recovered HFrEF) should  generally be con­
sidered and treated the same as HFrEF 
because the pathophysiology is not believed 
to have changed. Indeed, recent data 
strongly suggest  significant recurrence 
rates when  prognostic therapy is ceased in 
patients with recovered HFrEF.2

Demography of heart failure
Heart failure with reduced ejection 
fraction
In Australia, HFrEF is most often secon­
dary to ischaemic heart disease (about 50 
to 60% of cases). Other common causes 
include toxic cardiomyopathy (e.g. pro­
longed excessive consumption of alcohol, 
illicit misuse of stimulant drugs, chemo­
therapy agents), genetic cardiomyopathy, 
inflammatory cardiomyopathy, uncon­
trolled tachyarrhythmias and idiopathic 
cardiomyopathy (Box).1

Heart failure with preserved 
ejection fraction
HFpEF makes up about half of HF cases. 
It is predominantly a syndrome of the 

elderly and more often occurs in women. 
Typical comorbidities associated with 
HFpEF are obesity, diabetes, hyperten­
sion and atrial fibrillation.1 

Clinical workup for diagnosis
As HF most often represents an insidious 
syndrome with a slowly progressive 
decline in clinical status, its possibility 
as a diagnosis is often overlooked. The 
importance of clinical suspicion for a 
new diagnosis of HF as the cause of a 
patient’s presentation cannot be over­
stated. Once the potential diagnosis is 
brought to the front of the practitioner’s 
mind, history and examination tailored 
towards  diagnosing HF (as in Table 1) 
naturally follow. 

Initial investigations in HF diagnostic 
workup aim to:
• exclude other diagnoses
• assist with confirmation of HF 

diagnosis 
• allow HF characterisation  

(HFrEF or HFpEF)
• define the cause of HF.

From the perspective of investiga­
tions that are readily available in primary 
care, these can be divided into blood 
tests, imaging studies, basic cardiac 
investigations and basic respiratory 
investigations. Table 4 lists useful initial 
investigations with general (albeit 
 variable) availability to the diagnosing 
practitioner and characterises what type 
of information they provide in relation 
to the above aims. 

Once a clinical suspicion of HF exists, 
the Flowchart (see Heart failure guide­
lines, page 5) should be followed to 
 determine the presence or absence of 
HF. An echocardiogram is the most 
important investigation in HF, as it will 
confirm the diagnosis and inform fur­
ther management strategies. Therefore, 
when a clinical diagnosis is made, or 
there is strong  suspicion of HF, an echo­
cardiogram is organised. When there 
is uncertainty, either an echocardiogram 
or BNP/NT­proBNP measurement can 
be used. BNP/NT­proBNP levels can 

also be used to confirm clinical suspi­
cion if an echocardiogram is not avail­
able in a timely manner. If alternative 
diagnoses have been pursued initially, 
but there is still doubt about the ultimate 
diagnosis, tests for HF – either echocar­
diography or BNP/NT­proBNP – may 
be useful.

If HF is not confirmed, other causes 
should be investigated. Many people will 
have comorbid conditions, such as chronic 
obstructive pulmonary disease, in addi­
tion to HF. However, HF should not be 
ruled out based only on a history of other 
conditions. It is imperative to actively 
exclude HF in these situations.

Conclusion 
HF is a serious condition that has a very 
poor outcome. Early diagnosis and 
 intervention are key to reducing morbidity 
and mortality for patients with HF. As HF 
is often undiagnosed, a high index of 
 suspicion is imperative for early diagnosis. 
The diagnosis itself can be  difficult, as it 
requires a combination of clinical and 
investigative processes, and the disease 
entity has two distinct forms: HFrEF and 
HFpEF. Correct and timely diagnosis has 
clear rewards, as it allows the provision of 
life­saving treatments that can improve 
quality of life and alter the natural history 
of the disease.  MT
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