
 
 

Heart failure (HF) is a common cause of breathlessness 
leading to impaired quality of life and poor prognosis, 
but it may be difficult to diagnose as the symptoms are 

nonspecific. An estimated 511,000 people in Australia (2.1% of 
the Australian population) have HF.1 There are 67,000 new cases 
of HF reported per year and 61,000 deaths per year due to HF,2 
with HF having a worse prognosis than that of many cancers, 
including bowel, breast, prostate and bladder cancer.3 Up to 50% 
of patients diagnosed with HF will not survive five years after 
diagnosis, with a one-year mortality rate of 30 to 50% in those 
with shortness of breath at rest or with mild exertion.4

About 158,000 hospitalisations are reported for patients with 
HF per year, occupying 1.12 million days of hospital stay in 
Australia with an overall estimated cost of $3.1 billion per year.2 
The in-hospital mortality rate in Australia is 6.5%.5 If a patient 
is hospitalised with HF, there is a 2.65-fold increase in annualised 
mortality, with a 3.69-fold increase in mortality if hospitalised 
twice and an almost six-fold increase if hospitalised three or more 
times, compared with those with HF who have not been 
hospitalised.6

Natriuretic 
peptides in the 
diagnosis of 
heart failure
Improving clinical
confidence and 
accuracy
JAMES A. SINDONE BMed, MD, MPH 
ANDREW P. SINDONE BMed(Hons), MD, FRACP, FCSANZ, FNHFA

Natriuretic peptide blood testing can increase 
diagnostic accuracy and facilitate earlier and  
more appropriate treatment for heart failure, as  
well as reduce other unnecessary investigations.  
One test per patient per year is now reimbursed  
on the Medicare Benefits Schedule for outpatients 
in Australia to help diagnose or exclude heart  
failure.
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KEY POINTS
• Natriuretic peptide (NP) is released from the ventricular 

myocardium in response to stretch or stress.
• Measuring NP levels can improve diagnostic accuracy in 

patients presenting with shortness of breath. If NT-proBNP 
levels are below 125 pg/mL, a diagnosis of heart failure is 
unlikely.

• NP levels correlate with symptoms and with prognosis, but 
if these levels are reduced in response to treatment, the 
patient carries a better prognosis.

• One NP test per patient per year is now reimbursed on the 
Medicare Benefits Schedule for outpatients in Australia to 
help diagnose or exclude heart failure.
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HF is associated with a poorer quality of life compared with 
chronic lung disease, angina, arthritis, diabetes and hyperten-
sion.7 Seventy-six percent of patients with HF find it difficult to 
carry out normal activities, 66% have mobility problems, 50% 
have anxiety and 24% struggle to take care of themselves.8 
Patients with HF are heavily comorbid, with 94.5% having two 
or more comorbidities, such as hypertension in 66%, atrial 
fibrillation in up to 50%, chronic obstructive pulmonary disease 
(COPD) in 20%, type 2 diabetes in 40%, chronic kidney disease 
in over 60% and sleep disordered breathing in more than 50%.9

This article discusses how natriuretic peptide (NP) blood 
testing is an important tool for the diagnosis and exclusion of 
HF.

Symptoms and signs of heart failure
HF is a clinical syndrome with typical symptoms and signs 
that generally occur on exertion but can also occur at rest 
(particularly when recumbent). These are caused by an abnor-
mality in cardiac structure or function that impairs the ability 
of the heart to fill with blood at normal pressure (HF with 
preserved ejection fraction [HFpEF]) or eject blood (HF with 
reduced ejection fraction [HFrEF]) sufficient to fulfil the needs 
of organs involved in metabolism.9

The cardinal symptoms of HF are breathlessness, ankle swell-
ing, fatigue, paroxysmal nocturnal dyspnoea, orthopnoea, bloat-
ing, palpitations and postural hypotension. Important signs of 
HF include elevated jugular venous pressure, pulmonary crepi-
tations, peripheral oedema, a third heart sound, a laterally dis-
placed apex beat, pleural effusions, cardiac murmurs, tachycardia, 
tachypnoea and fluid retention.9,10 However, these symptoms and 
signs are nonspecific and the diagnosis may be missed or delayed 
because of clinical complexity, the impact on other organ systems, 

the fact that these symptoms and signs may mimic other common 
conditions and their absence in mild or partially treated cases.11 

Some factors may make the diagnosis of HF more likely, such 
as prior myocardial infarction, longstanding hypertension, alcohol 
misuse, family history of cardiomyopathy or sudden cardiac 
death, longstanding type 2 diabetes, chronic kidney disease, 
previous cardiotoxic chemotherapy or advanced age,11 but the 
clinical diagnosis can be difficult and more accurate diagnostic 
tools may be required.9 Owing to the difficulty in diagnosing 
HF, fewer than 50% of patients with HF in Australia are referred 
by GPs to a cardiologist.12

What is natriuretic peptide?
Pro B-type NP (proBNP) is a protein secreted from cardiomyocytes 
as a physiological response to volume overload, ventricular dilation 
or stress. proBNP is released and cleaved to the biologically active 
B-type NP (BNP) and inactive N-terminal fragment proBNP 
(NT-proBNP).13 The actions of BNP are mediated by the natriuretic 
peptide receptor-A (found in the kidneys, adrenal glands, heart, 
vascular smooth muscle and lungs), leading to natriuresis.14 Com-
pared with the active BNP substrate, the inactive NT-proBNP is 
more stable, with blood samples stable at room temperature for 
up to three days (Table).15 BNP is removed from the circulation 
by neutral endopeptidase. Some medications, such as sacubitril/
valsartan cause elevations in BNP levels, as their mechanism of 
action involves reducing the degradation of natriuretic peptides. 
NT-proBNP levels are not directly affected by medications such 
as sacubitril/valsartan. In fact, medications that decrease filling 
pressures lead to a reduction in NT-proBNP levels.16 

Plasma levels of NP, including BNP and NT-proBNP, are elevated 
in patients with HF. There is a strong correlation with left ventricular 
function and the level of pulmonary congestion when NP levels 
are measured invasively.17,18 NP levels can help discriminate between 
patients with HF and without HF in those who have oedema, and 
NP levels also correlate with the severity of HF symptoms.19 In 
patients presenting with shortness of breath, NP levels can help 
discriminate between those with dyspnoea associated with chronic 
obstructive pulmonary disease and those with HF.19 NP levels are 
usually higher in those with HFrEF compared with HFpEF,18 but 
NP levels are inversely correlated with body mass index.20 

NP levels can help predict prognosis in patients with HF,21 with 
one study finding a mortality rate of 41% at 180 days in those with 
NT-proBNP levels greater than 15,000 pg/mL hospitalised with 
acute decompensated HF (Figure 1).22 Additionally, patients hos-
pitalised with HF who presented with an increase in NT-proBNP 
levels from admission to discharge had poorer prognosis compared 
with patients in whom NT-proBNP levels did not change. Patients 
who presented with a decrease in NT-proBNP levels from admis-
sion to discharge had better prognosis.23 A change in NT-proBNP 
levels is a predictor of subsequent HF hospitalisation and cardio
vascular death (Figure 2).24

CARDIOVASCULAR MEDICINE CLINIC  continued 

TABLE. CHARACTERISTICS OF NT-proBNP AND BNP

Characteristics NT-proBNP BNP

Hormonal activity Inactive Active

Amino acids 76 32

Half-life 60–120 minutes 20 minutes

Levels in plasma Higher; cumulative 
levels reflect general 
cardiac situation

Lower; levels depend 
on the patient’s 
current situation

Stability Stable at room 
temperature for up to 
3 days

Less stable

Drug interactions None Interference by BNP 
or degradation 
inhibitors or NPs

Abbreviations: BNP = B-type natriuretic peptide; NP = natriuretic peptide;  
NT-proBNP = N-terminal fragment pro B-type natriuretic peptide.
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Apart from HF, other causes of elevated NP levels include 
advanced age, renal dysfunction, pulmonary embolism, moderate 
obstructive sleep apnoea, pulmonary hypertension, advanced 
chronic obstructive pulmonary disease, severe infections, ischaemic 
or haemorrhagic stroke, extensive burns, cardiotoxic chemotherapy, 
severe metabolic and hormonal abnormalities and liver 
dysfunction.9

How can assessing natriuretic peptide levels help 
establish a diagnosis of heart failure?
NP levels have been shown to assist in the diagnosis of HF, even 
when other potential competing causes of dyspnoea are present. 
Elevated NP levels can help identify HF as a cause of dyspnoea 
in diagnostically challenging scenarios, such as in patients with 
COPD.19 Breathlessness presents diagnostic challenges in patients 
with conditions that have significant symptom overlap, such as 
those with COPD, as HF affects 20 to 32% of these patients.25 
An Australian study showed that 16% of patients hospitalised 
with exacerbations of COPD had severe HF, and in 67% of cases, 
a HF diagnosis was missed based on clinical assessment and 
management alone.26

Assessing NT-proBNP levels can help rule out HF, as patients 
are unlikely to have HF when NT-proBNP levels are lower than 
125 pg/mL.10 The testing of NT-proBNP levels significantly improves 
the diagnostic accuracy of HF in the primary care setting by 21%, 
with most of this improvement attributed to the correct ruling out 
of a diagnosis of HF.27 This is because NT-proBNP is highly accurate 
in ruling out HF, with a negative predictive value of 94 to 98%.10

In a study including 1538 patients attending the emergency 
department with shortness of breath, adding NP level testing to 

the workup increased the diagnostic accuracy of HF from 74% to 

82% and reduced the overall reported clinical uncertainty of the 
diagnosis by 74%.28 An Australian study including 145 patients 
attending the emergency department with breathlessness showed 
that feeding back the results of NP testing to emergency physicians 
led to a change in the diagnosis in 15% of cases. There was a reduction 
in the intermediate likelihood of HF from 52% of cases to 23% of 
cases, leading to an increase in clinical confidence in the diagnosis 
of HF.29

In summary, NP levels can:
•	 assist in the diagnosis or exclusion of HF in patients with 

co-existent COPD
•	 help rule out HF in patients presenting to the emergency 

department with dyspnoea not associated with HF
•	 improve the diagnostic accuracy of HF in patients 

presenting to the emergency department with dyspnoea 
•	 increase physicians’ confidence in the diagnosis or 

exclusion of HF in patients presenting to the emergency 
department with dyspnoea.
As of 1 November 2024, NP (BNP or NT-proBNP) testing is 

reimbursed by the Australian Medical Benefits Scheme (MBS) ‘for 
the exclusion of a diagnosis of HF in patients presenting to a 
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Figure 2. Effects on risk of HF hospitalisation and CV death according to 
change in NT-proBNP levels from baseline to 1 month.
Abbreviations: CI = confidence interval; CV = cardiovascular; HF = heart failure; HR = hazard 
ratio; NT-proBNP = N-terminal fragment pro B-type natriuretic peptide. 
Reproduced under a Creative Commons 4.0 International Licence from Zile MR, Claggett BL, 
Prescott MF, et al. JACC 2016; 68: 2425-2436.24
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Figure 1. Mortality rates according to NT-proBNP levels at discharge.22

Abbreviation: NT-proBNP = N-terminal fragment pro B-type natriuretic peptide.
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non-hospital setting to assist in decision-making regarding the 
clinical necessity of an echocardiogram, where HF is suspected 
based on signs and symptoms but diagnosis is uncertain.’ Outside 
of the emergency setting, this test will be reimbursed once per 
patient in a 12-month period (MBS item 66829). 

How can assessing natriuretic peptide levels add 
value to diagnosing heart failure compared with 
echocardiography?
NT-proBNP testing is useful in screening high-risk patients with 
dyspnoea to exclude HF, with a high sensitivity and negative 
predictive value in avoiding misdiagnosis in primary care with a 
cut-off of 125 pg/mL.30  NP testing can reduce unnecessary referrals 
for echocardiograms and, therefore, improve resource utilisation.31 
NT-proBNP testing may also have a cost benefit of ruling out HF 
in primary care by pre-screening based on NT-proBNP levels and 
QRS width.32 NP levels can be used to monitor a patient’s response 
to therapy and guide treatment, especially if there is uncertainty 
in whether a patient is overloaded; however, routine NP monitoring 
is not an MBS-reimbursed indication in Australia.33 The advan-
tages and disadvantages of NT-proBNP testing are summarised 
in the Box.

NT-proBNP testing may reduce the number of tests needed to 
diagnose HF in the emergency department and was reported to 
lead to a 34% reduction in chest x-rays performed, 17% reduction 
in pulmonary function tests conducted and 10% reduction in the 
need for ECGs.34 There was also a reported 40% reduction in the 
amount of time spent in the emergency department and a 15% 
reduction in the costs of emergency department visits, hospitalisa-
tions and outpatient services in the subsequent 60 days compared 
with usual care.35

Echocardiography provides multiple pieces of information, 
helping to differentiate between HFrEF and HFpEF, confirm or 

exclude other diagnoses and provide information on cardiac 
valvular function and pulmonary hypertension. The potential 
disadvantages of echocardiography include the need for trained 
technicians, expensive equipment and maintenance; interobserver 
variability; and the fact that the findings do not always correlate 
with symptoms and survival in some cases of HF.36

The landmark STRONG-HF study randomised patients hospi-
talised with acute decompensated HF to usual care or to the initiation 
of a low-dose regimen of an ACE inhibitor/ARB/ARNI, plus a beta-
blocker and a mineralocorticoid receptor antagonist, followed by 
once-weekly outpatient visits for six weeks. At each visit, the 
NT-proBNP level was measured and used to guide uptitration of 
therapy. After six months, there was a 34% reduction in all-cause 
mortality or HF readmission in patients who received initial 
NT-proBNP-guided therapy.37 NT-proBNP monitoring guided 
the incremental increase in prognostically beneficial medications 
which led to a significant improvement in patient outcomes.

What do guidelines say about natriuretic peptide 
testing?
The inclusion of NT-proBNP testing in the diagnostic workup of 
HF has been incorporated in local and international guideline 
recommendations. The 2018 National Heart Foundation of 
Australia and Cardiac Society of Australia and New Zealand Guide-
lines for the Prevention, Detection, and Management of Heart Failure 
in Australia recommend the use of NT-proBNP testing for diagnosis 
in patients with suspected HF when the diagnosis is uncertain.9 
The diagnostic approach to a patient with suspected heart failure 
is presented in the Flowchart.9

Internationally, the European Society of Cardiology 2023 Focused 
Update of the 2021 ESC Guidelines for the Diagnosis and Treatment 
of Acute and Chronic Heart Failure recommends the measurement 
of NT-proBNP levels in suspected cases of HF with a class 1B 
recommendation.38 This update incorporated both HFpEF and 
HFrEF, whereas assessing NT-proBNP levels has been recommended 
for the diagnosis of HFpEF since 2019.39

The use of NT-proBNP testing has also been incorporated into 
The COPD-X Plan: Australian and New Zealand Guidelines for the 
Management of Chronic Obstructive Pulmonary Disease 2024. These 
guidelines suggest that NT-proBNP testing can assist in identifying 
HF in the setting of acute breathlessness, with the caveat that 
elevated NT-proBNP levels do not exclude comorbid COPD.25

The Asian Pacific Consensus Statement on the Diagnosis and 
Management of Heart Failure includes several helpful recom-
mendations on the use of NT-proBNP testing:
•	 baseline NT-proBNP levels should be measured as soon as 

possible, at least in the first 24 hours of hospitalisation for 
patients with acute HF

•	 NT-proBNP levels should be measured during 
hospitalisation when necessary

•	 the higher the NT-proBNP level, the poorer the prognosis

CARDIOVASCULAR MEDICINE CLINIC  continued 

ADVANTAGES AND DISADVANTAGES OF NT-proBNP TESTING 
IN PATIENTS WITH HF

Advantages

•	 Inexpensive
•	 Relatively easily accessible
•	 Easy to perform and 

reproducible
•	 Can help rule out HF
•	 Can be sent to a reference lab
•	 Can provide serial 

information
•	 Levels correlate with 

symptoms
•	 Can provide prognostic 

information

Disadvantages
•	 Levels elevated in some 

non-HF conditions
•	 Levels may vary according to 

the patient’s fluid status
•	 Must test for NT-proBNP 

levels if patient is on ARNIs, 
as ARNIs can cause 
elevation in BNP levels

•	 Levels are less elevated in 
HFpEF, obesity and older 
people	

Abbreviations: ARNI = angiotensin receptor/neprilysin inhibitor; BNP = B-type 
natriuretic peptide; HF = heart failure; HFpEF = heart failure with preserved ejection 
fraction; NT-proBNP = N-terminal fragment pro B-type natriuretic peptide.
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• changes in NT-proBNP levels provide useful information
for determining the optimal treatment at discharge

• the level of NT-proBNP and reduction in NT-proBNP
should not be used as the only criteria to determine the
admission and discharge of patients

• NT-proBNP testing provides additional information for
clinical evaluation to support clinical decisions on
admission, triage, discharge and optimising treatment.33

Conclusion
NT-proBNP testing is an important tool assisting clinicians in the 
diagnosis and exclusion of HF. It is a reliable, readily accessible 
biochemical marker with a high negative predictive value, which 
can reduce the need for echocardiography in diagnosing HF while 
simultaneously assisting clinicians in confirming other causes of 
dyspnoea via the exclusion of HF. NT-proBNP testing has been 

incorporated into multiple guidelines worldwide, and patients with 
suspected HF could consider this test as part of their diagnostic 
workup, both in hospital and outpatient settings.�   MT
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DIAGNOSTIC WORKUP OF A PATIENT WITH SUSPECTED HEART FAILURE

Echocardiogram

Initial assessment: 
EUC, LFTs, FBC, ECG, CXR

Heart failure not confirmed
Heart failure diagnosed 

based on all available data

Diagnosis uncertain Alternative cause identifiedHeart failure diagnosed

HFrEF

Consider investigation for underlying cause (including coronary artery disease)

Consider comorbidities, aggravating and precipitating factors

HFrEF management algorithm

HFpEF

Diuretics, HTN management
(MRA ± ACEi or ARB favoured) 

Valvular, pericardial, congenital

May require surgical or percutaneous 
intervention

Investigate and treat alternative causeSerum BNP or NT-proBNP testingEchocardiogram

If clinical suspicion 
of heart failure 
remains, arrange 
echocardiogram if 
not previously 
performed

Above
exclusion threshold

Patient presents with suspected heart failure based on history and examination

Abbreviations: ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; BNP = B-type natriuretic peptide; CXR = chest x-ray; EUC = electrolytes,  
urea and creatinine; FBC = full blood count; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; HTN = hypertension;  
LFT = liver function test; MRA = mineralocorticoid receptor antagonist; NT-proBNP = N-terminal fragment pro B-type natriuretic peptide.

Adapted from Atherton JJ, Sindone A, De Pasquale C, et al. 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: 1123-1208.9

Below 
exclusion threshold
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