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ABSTRACT

Heart failure (HF) remains a significant healthcare challenge, with increasing morbidity and economic burden. N-
Terminal pro B-type Natriuretic Peptide (NT-proBNP) is a well-established cardiac biomarker widely used in HF for
diagnosis, risk stratification and therapeutic guidance. This mini-review summarizes the current and emerging roles of
NT-proBNP in HF management, with a focus on its diagnostic, prognostic and therapeutic utility. NT-proBNP is a
valuable diagnostic tool, especially in emergency settings, for distinguishing HF from other causes of dyspnea and it
has been incorporated into clinical guidelines for both acute and primary care settings. Additionally, NT-proBNP
serves as a robust prognostic marker, correlating with disease severity, mortality and hospitalization rates. NT-proBNP-
guided therapy has shown promise in optimizing treatment, although its benefit in certain patient populations
remains debated. Furthermore, NT-proBNP is associated with longer hospital stays and can inform discharge
planning and reduce healthcare costs. Our recent study explored the use of NT-proBNP to triage the need for
inpatient echocardiography, finding that it may safely reduce length of stay without harm, warranting further
investigation. As novel therapies for HF emerge, including SGLT2 inhibitors and neprilysin inhibitors, NT-proBNP’s
role in monitoring treatment response and guiding therapy adjustments remains a key area for ongoing research.
Overall, NT-proBNP continues to be a cornerstone in HF diagnosis and management, with potential for broader

applications in improving patient outcomes and reducing healthcare costs.
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application for NTproBNP in the rapidly-changing HF
management landscape [1]. The N-terminal fragment of pro B-

INTRODUCTION

Heart Failure (HF) continues to pose significant challenges to
healthcare systems as the associated morbidity and economic
costs are prodigious and are expected to increase further over the
coming decades. Management of HF at both the patient level
and at the system level must continue to iterate and innovate so
as to ameliorate the burden on healthcare systems in the coming
years.

N-terminal pro B-type Natriuretic Peptide (NT-proBNP) is a
frequently employed cardiac biomarker in HF with proven utility
in the areas of diagnosis, risk stratification and therapeutic
guidance. This mini-review summarizes the current roles for NT-
proBNP in contemporary HF diagnosis and management and
outlines the findings of our recent study which proposes a novel

type Natriuretic Peptide (NT-proBNP) is a HF biomarker that is
released in response to myocardial stretch and stress, making it a
valuable biomarker for HF diagnosis and management [2,3]. The
following paragraphs outline the contemporary diagnostic,
prognostic and other applications of NT-proBNP.

LITERATURE REVIEW

Diagnostic utility of NT-proBNP

The use of NT-proBNP in the emergency department to assist in
diagnosis of HF has been the beststudies application for the
biomarker, where it has proven to be useful in differentiating
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causes of dyspnoea. Januzzi and colleagues at Massachusetts
general hospital conducted a series of studies including PRIDE
and ICON-RELOADED that established various applications
for NT-proBNP in the emergency department [4,5]. Their work
was central to the formulation of current guideline-endorsed cut-
offs for NT-proBNP and demonstrated that NT-proBNP was
useful for clinicians in ruling acute HF in or out in patients
presenting with dyspnoea for investigation. A very low NT-
proBNP of <300 pg/mL was shown to strongly exclude the
presence of acute HF while a significantly elevated NT-proBNP
makes a diagnosis of HF likely. Their work, as well as that of
several other groups, has shown that the addition of NT-proBNP
measurement to standard care in this patient population leads
to more accurate diagnosis and HF as well as fewer
inappropriate hospitalizations and improved patient outcomes.

Other studies have demonstrated a similar diagnostic utility for
NTproBNP in the primary care setting as well, where
measurement of serum NT-proBNP in patients presenting to
primary care practitioners with dyspnoea enhanced diagnostic
accuracy [6].

The measurement of NT-proBNP is strongly endorsed by both
the American and European cardiac societies for evaluating
patients with acute dyspnoea and possible heart failure to guide
diagnosis and initial management.

DISCUSSION

Prognostic utility NT-proBNP

NT-proBNP levels correlate with the severity of heart failure and
have been shown to independently predict adverse outcomes,
including mortality and hospitalization. Long term studies have
demonstrated that higher NT-proBNP levels are associated with
increased mortality rates, making it a robust prognostic marker
in this setting. Regular monitoring of NT-proBNP in heart
failure patients provides valuable information about disease
progression and guides clinical decision making. In hospitalized
patients with acute HF, NT-proBNP level correlate with risk of
readmission and mortality [7,8].

Using NT-proBNP to monitor response to
treatment

NT-proBNP-guided therapy has emerged as a promising
approach in chronic HF management where tailoring treatment
based on NT-proBNP levels helps optimize medication dosages
and adjust therapy, leading to better symptom control and
reduced hospitalizations. By this approach, a change in
symptoms corresponding to a significant increase in NT-proBNP
from baseline would indicate an exacerbation of stable chronic
HF as a cause of the symptoms. There remains some ambiguity
as to which patient groups would benefit most from routine NT-
proBNP monitoring, as not all trials have shown a benefit from
biomarker-guided HF management [9-11].
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NT-proBNP and hospital length of stay

A significantly elevated NT-proBNP on hospital admission has
been shown to correlate with longer hospital Length of Stay
(LOS) in various patient populations, providing an early
indication of probable patient outcomes and requirements and
affording health systems an opportunity to plan patient journeys
[12,13]. Similarly, NT-proBNP measurement in some clinical
scenarios has a direct impact on time to patient discharge [14].

In our recent study we sought to identify whether patients with a
clinician determined low pre-test probability for heart failure
were able to be safely discharged. We evaluated all patients with
known or suspected HF-including de-novo presentations that
may be consistent with HF, but without any known history of
cardiac pathology and triaged their priority for Trans-Thoracic
Echocardiography (TTE) using serum NT-proBNP. Patients with
a very low NT-proBNP (<300) and no alternate indication for
inpatient TTE, such as a new murmur or suspected valve
pathology,
myocardial infarction and who were otherwise ready for
discharge from hospital were referred for an outpatient TTE. We
found that this approach led to a significant reduction in
hospital LOS without any associated harm signals. While this
study was small in scale and did have several limitations, the
main finding, that NT-proBNP appears to be a safe and effective
tool for triaging the requirement for inpatient echocardiography
in patients with a low clinical likelihood for HF, is consistent
NT-proBNP studies further
exploration in future studies.

suspected pulmonary embolus or suspected

with earlier and warrants

Using NT-proBNP to reduce health system costs

The clinical utilities of NT-proBNP measurement as detailed
above are costsaving for healthcare systems. Improvements in
the accuracy and rapidity of HF diagnoses would be expected to
have beneficial flow-on financial effects, where rapid initiation
and up titration of appropriate therapies and avoidance of
inappropriate therapies and hospitalization would lead to lower
healthcare cost expenditure. Several studies in this area have
borne out this assumption and the application of NT-proBNP
was associated with significant cost-savings [15,16]. Siebert et al,
in their economic modelling of NT-proBNP-supported clinical
assessment, that NT-proBNP use decreased average inpatient
management costs by 10%, with cost savings of US$2,337 per
patient ED visit.

NT-proBNP in the evolving HF therapies

The HF landscape continues to evolve rapidly as emerging
medication classes, particularly neprilysin inhibitors, Sodium-
Glucose Cotransporter-2 (SGLT2) inhibitors and soluble
guanylate cyclase stimulators continue to change the HF
treatment paradigm. The
medication classes are known to modify serum cardiac

mechanisms of some newer
biomarker levels, potentially clouding interpretation of patients
taking these medications [17]. Similarly, changing treatment
strategies such as rapid up titration in dedicated HF clinics have
been shown to reduce patient outcomes such as all-cause
mortality and re-hospitalization for heart failure but the utility
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of serial NT-proBNP measurements with this treatment strategy
was not clearly demonstrated [18].

How and when NT-proBNP can be most effectively and
efficiently applied in the diagnosis and management of HF in
the context of rapid changing HF therapy is an evolving
question and should continue to be assessed.

CONCLUSION

HF will continue to be a major issue for patients and healthcare
systems in the coming years as the scale of the problem
continues to expand. The evidence supporting the use of NT-
proBNP in HF has evolved over the last two decades and there
are now numerous applications for it in clinical practices that
are supported by robust evidence. As new medication classes
such and treatment strategies play an expanding role in HF
management, the application of existing diagnostic tools such as
cardiac biomarkers to new clinical settings and towards novel
clinical end points will be important in driving improved patient
outcomes and reducing associated costs. Our recent work has
suggested that NT-proBNP can be used to triage requirement for
inpatient echocardiography, with resultant
hospital LOS identifying additional applications for existing
diagnostic tools should be an area of future research.

reductions in

REFERENCES

1. Norman S, Moragues ], Zaki NM, Lee A. N-terminal pro B-type
natriuretic peptide as a screening tool for inpatient echocardiogram
requirement among patients with suspected heart failure: Using NT-
proBNP to reduce hospital length of stay. Heart Lung Circ.
2023;32(10):1215-1221.

2. Maisel AS, Duran JM, Wettersten N. Natriuretic peptides in heart
failure: Atrial and B-type natriuretic peptides. Heart Fail Clin.
2018;14(1):13-25.

3. Zhou SL, Zhang ], Song TT, Li X, Wang HX. Diagnostic accuracy of
natriuretic peptides for acute heart failure: A review. Eur Rev Med
Pharmacol Sci. 2018;22(8):2415-2420.

4. Januzzi Jr JL, Camargo CA, Anwaruddin S, Baggish AL, Chen AA,
Krauser DG, et al. The N-terminal Pro-BNP investigation of dyspnea
in the emergency department (PRIDE) study. Am ] Cardiol.
2005;95(8):948-954.

5. Januzzi JL, Chen-Tournoux AA, Christenson RH, Doros G,
Hollander JE, Levy PD, et al. N-terminal pro-B-type natriuretic
peptide in the emergency department: The [CON-RELOADED study.
J Am Coll Cardiol. 2018;71(11):1191-1200.

6. Booth RA, Hill SA, Don-Wauchope A, Santaguida PL, Oremus
M, McKelvie R, et al. Performance of BNP and NT-proBNP for

J Clin Exp Cardiolog, Vol.16 Iss.4 No:1000942 (MRPFT)

10.

11

12.

13.

14.

15.

16.

17.

18.

OPEN 8 ACCESS Freely available online

diagnosis of heart failure in primary care patients: A systematic review.
Heart Fail Rev. 2014;19:439-451.

Noveanu M, Breidthardt T, Potocki M, Reichlin T, Twerenbold R,
Uthoff H, et al. Direct comparison of serial B-type natriuretic peptide
and NT-proBNP levels for prediction of short-and long-term outcome
in acute decompensated heart failure. Crit Care. 2011;15:1-5.
Conway R, Byrne D, O'Riordan D, Silke B. Prognostic value and
clinical utility of NT-proBNP in acute emergency medical admissions.
Ir ] Med Sci. 2023;192(4):1939-1946.

Felker GM, Anstrom K], Adams KF, Ezekowitz JA, Fiuzat M,
Houston-Miller N, et al. Effect of natriuretic peptide-guided therapy
on hospitalization or cardiovascular mortality in high-risk patients
with heart failure and reduced ejection fraction: A randomized clinical
trial. JAMA. 2017;318(8):713-720.

McDonald K, Troughton R, Dahlstrom U, Dargie H, Krum H,
van der Meer P, et al. Daily home BNP monitoring in heart failure
for prediction of impending clinical deterioration: Results from the
HOME HF study. Eur ] Heart Fail. 2018;20(3):474-480.

Daubert MA, Adams K, Yow E, Barnhart HX, Douglas PS,
Rimmer S, et al. NT-proBNP goal achievement is associated with
significant reverse remodeling and improved clinical outcomes in
HFrEF. JACC Heart Fail. 2019;7(2):158-168.

LopezVilella R, Marques-Sule E, Sanchezlazaro I, Laymito
Quispe R, Martinez Dolz L, Almenar Bonet L. Creatinine and NT-
proBNP levels could predict the length of hospital stay of patients with
decompensated heart failure. Acta Cardiol. 2021;76(10):1100-1107.
Udani K, Patel D, Mangano A. A retrospective study of admission
NT-proBNP levels as a predictor of readmission rate, length of stay and
mortality. HCA Healthc ] Med. 2021;2(3):207.

Rutten JH, Steyerberg EW, Boomsma F, van Saase JL, Deckers JW,
Hoogsteden HC, et al. N-terminal pro-brain natriuretic peptide
testing in the emergency department: Beneficial effects on
hospitalization, costs and outcome. Am Heart J. 2008;156(1):71-77.
Moe GW, Howlett ], Januzzi JL, Zowall H. N-terminal pro-B-type
natriuretic peptide testing improves the management of patients with
suspected acute heart failure: Primary results of the Canadian
prospective  randomized  multicenter IMPROVE-CHF  study.
Circulation. 2007;115(24):3103-3110.

Siebert U, Milev S, Zou D, Litkiewicz M, Gaggin HK, Tirapelle L,
et al. Economic evaluation of an N-terminal pro B-type natriuretic
peptide-supported diagnostic among  dyspneic

strategy patients

suspected of acute heart failure in the emergency department. AM ]
Cardiol. 2021;147:61-69.

Sbolli M, deFilippi C. BNP and NT-proBNP interpretation in the
neprilysin inhibitor era. Curr Cardiol Rep. 2020;22(11):150.
Mebazaa A, Davison B, Chioncel O, Cohen-Solal A, Diaz R,
Filippatos G, et al. Safety, tolerability and efficacy of up-titration of
guideline-directed medical therapies for acute heart failure (STRONG-
HF): A multinational, open-label, Lancet.

2022;400(10367):1938-1952.

randomised, Trial.


https://www.heartlungcirc.org/article/S1443-9506(23)04286-5/abstract
https://www.heartlungcirc.org/article/S1443-9506(23)04286-5/abstract
https://www.heartlungcirc.org/article/S1443-9506(23)04286-5/abstract
https://www.heartlungcirc.org/article/S1443-9506(23)04286-5/abstract
https://www.sciencedirect.com/science/article/abs/pii/S1551713617300843?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1551713617300843?via%3Dihub
https://www.europeanreview.org/article/14834
https://www.europeanreview.org/article/14834
https://www.ajconline.org/article/S0002-9149(05)00115-3/abstract
https://www.ajconline.org/article/S0002-9149(05)00115-3/abstract
https://www.sciencedirect.com/science/article/pii/S0735109718301669?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109718301669?via%3Dihub
https://link.springer.com/article/10.1007/s10741-014-9445-8
https://link.springer.com/article/10.1007/s10741-014-9445-8
https://ccforum.biomedcentral.com/articles/10.1186/cc9398
https://ccforum.biomedcentral.com/articles/10.1186/cc9398
https://ccforum.biomedcentral.com/articles/10.1186/cc9398
https://link.springer.com/article/10.1007/s11845-022-03198-1
https://link.springer.com/article/10.1007/s11845-022-03198-1
https://jamanetwork.com/journals/jama/fullarticle/2649188
https://jamanetwork.com/journals/jama/fullarticle/2649188
https://jamanetwork.com/journals/jama/fullarticle/2649188
https://jamanetwork.com/journals/jama/fullarticle/2649188
https://onlinelibrary.wiley.com/doi/10.1002/ejhf.1053
https://onlinelibrary.wiley.com/doi/10.1002/ejhf.1053
https://onlinelibrary.wiley.com/doi/10.1002/ejhf.1053
https://www.sciencedirect.com/science/article/pii/S2213177918307844?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213177918307844?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213177918307844?via%3Dihub
https://www.tandfonline.com/doi/full/10.1080/00015385.2020.1871264
https://www.tandfonline.com/doi/full/10.1080/00015385.2020.1871264
https://www.tandfonline.com/doi/full/10.1080/00015385.2020.1871264
https://scholarlycommons.hcahealthcare.com/hcahealthcarejournal/vol2/iss3/9/
https://scholarlycommons.hcahealthcare.com/hcahealthcarejournal/vol2/iss3/9/
https://scholarlycommons.hcahealthcare.com/hcahealthcarejournal/vol2/iss3/9/
https://www.sciencedirect.com/science/article/abs/pii/S0002870308002196?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0002870308002196?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0002870308002196?via%3Dihub
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.106.666255
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.106.666255
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.106.666255
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.106.666255
https://www.ajconline.org/article/S0002-9149(21)00145-4/fulltext
https://www.ajconline.org/article/S0002-9149(21)00145-4/fulltext
https://www.ajconline.org/article/S0002-9149(21)00145-4/fulltext
https://link.springer.com/article/10.1007/s11886-020-01398-8
https://link.springer.com/article/10.1007/s11886-020-01398-8
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)02076-1/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)02076-1/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)02076-1/abstract

	Contents
	The Evolving Utility and Applications of NT-proBNP in the Diagnosis and Management of Heart Failure
	ABSTRACT
	INTRODUCTION
	LITERATURE REVIEW
	Diagnostic utility of NT-proBNP

	DISCUSSION
	Prognostic utility NT-proBNP
	Using NT-proBNP to monitor response to treatment
	NT-proBNP and hospital length of stay
	Using NT-proBNP to reduce health system costs
	NT-proBNP in the evolving HF therapies

	CONCLUSION
	REFERENCES




