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Abstract

Background: Diagnosing heart failure is often difficult due to the non-specific nature
of symptoms, which can be caused by a range of medical conditions. NT-proBNP have
been recognized as important biomarkers for diagnosing heart failure. Most studies to
date have focused on the diagnostic utility of NT-proBNP a marker with great diagnostic
and prognostic power for CHF. The concentrations of NT-proBNP vary according to the
patient profile and the clinical scenario, cut-points are provided to rule in or rule out
acute heart failure in the emergency department. when NT-proBNP levels are elevated
in an asymptomatic patient with risk factors for heart failure i.e. diabetes, hypertension,
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coronary artery disease underlying the development of cardiac dysfunction and further
increased risk. understanding and utilizing NT-proBNP levels will lead to earlier and
more accurate diagnoses of heart failure ultimately improving patient outcomes and
reducing healthcare costs. Aim: This study aims to estimate NT-pro-BNP levels and
correlate them with the severity of heart failure.The concentrations of NT-pro-BNP
vary according to the patient profile and the clinical scenario, cut-points are provided
to rule in or rule out acute heart failure in the emergency department Methods: This
was a retrospective cross-sectional study based on clinical records collected from Malla
Reddy Narayana Multi speciality hospital lab A total of 560 medical records were
included in the analysis, of which 380 corresponded to the year 2025 and 180 to the

year 2026. Statistical significance was measured with Z test and statistical significance
measured where p value is <0.0001) Conclusion: NT-proBNP is clearly useful for
diagnosis and prognosis of AHF, and may be useful for monitoring and guiding therapy
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INTRODUCTION

Diagnosing heart failure is often difficult due to the non-specific nature of symptoms, The identification of patients with
acute stroke in the emergency department (ED) is necessary® in order to deliver therapies with time-limited treatment,
including intravenous and intra-arterial tissue plasminogen activator (tPA)?7 which can be caused by a range of medical
conditions, the most common symptoms are shortness of breath, fatigue, tachycardia and oedema with major and adverse
effects on quality of life .

Keywords: NT-proBNP; Heart failure; Acute heart failure; Biomarkers; Congestive
heart failure; Cardiac dysfunction; Prognostic marker; Diagnosis; Retrospective study;
Emergency department.

This article is an open access article distributed under the terms and conditions of the Creative
Commons Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

Heart Failure is caused by a structural and/or functional cardiac abnormality, and De novo HF (DNHF) defined as new
onset heart failure in patients who have no previous history of heart failure. It is characterized by the sudden appearance of
symptoms related to heart failure, distinguishing it from acute decompensated chronic heart failure, where patients have a
prior diagnosis of heart failure that worsens. DNHF often presents with acute symptoms and can lead to significant
morbidity and mortality as new onset heart failure in patients who have no previous history of heart failure. It is
characterized by the sudden appearance of symptoms related to heart failure, distinguishing it from acute decompensated
chronic heart failure, where patients have a prior diagnosis of heart failure that worsens. DNHF often presents with acute
symptoms and can lead to significant morbidity and mortality. Heart failure treatments reduce hospitalizations and death;
early diagnosis is essential. Stroke biomarkers can revolutionize the way that stroke patients are diagnosed, monitored, and
how they recover. 810

Over the past decades, B-type natriuretic peptide(BNP) and its derivative N-terminalpro-BNP(NT-proBNP) have been
increasing ly investigated and highlighted as significant cardiovascular biomarkers, especially for heart failure (HF) and
recently also for stroke. 12
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In the field of heart failure (HF), N-terminal pro-B-type natriuretic peptide (NT-proBNP) has become an important
biomarker, providing information on diagnosis, prognosis, and treatment monitoring. Both BNP and NT-proBNP are
established as HF biomarkers and recommended by international guidelines. >
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Table 1: Characteristics of Denovo Heart Failure

1 | Patient characteristic’s | No history of heart failure
2 | Co-morbidities Less frequent
Cardiac ischaemia or valwular incompetence (acute MI, acute mitral
3 | Tigger events regulation), inflammatory (viral myocarditis) and toxic (drug-induced) insults
4 | Clinical presentation Cardiogenic shock and Acute pulmonary oedema
5 | Main pathophysiology Acute haemodynamic derangement caused by LV systolic dysfunction
6 | Mortality Lower mortality rates compared with ADCHF (acute decompensated chronic
heart failure)
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Figure 2: Time line of the research developments on natriuretic peptides (17-35)
The biology of the natriuretic peptide (NP) system is complex, The natriuretic peptides are a family of molecules consisting
of several structurally-related hormones. At present, the natriuretic peptide family includes atrial natriuretic peptide (ANP),
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B-type (or brain) natriuretic peptide (BNP), C-type natriuretic peptide (CNP), and dendroaspis natriuretic peptide (DNP).
Biologically, these neuro hormones affect body fluid homeostasis (through natriuresis and diuresis) and vascular tone
(through decreased angiotensin 11, norepinephrine synthesis), both essential components in the pathophysiology of CHF.%
B-type natriuretic peptides are produced initially as a 134 amino acid pre-pro-peptide,

J

Figure 3 shows cleavage of proBNP 7

B-type natriuretic peptides are produced initially as a 134 amino acid pre-pro-peptide, which is cleaved into proBNP108,
a precursor molecule stored in secretory granules in myocytes (see Figure3) Upon release, proBNP108 is cleaved by a
protease known as furin into N-terminal (NT)-proBNP (a 76 amino acid biologically-inert portion), and BNP (which is
biologically active).

Corin and furin are the possible proBNP activating enzymes produced in the cardiomyocytes and both are soluble
circulating and membrane-bound forms may be involved in proBNP processing®® proBNP isdegradedintoNT
proBNPandBNPinal:1lratio.*

In humans, NT-proBNP and BNP are found in largest concentration in the left ventricular (LV) myocardium, but are also
detectable in atrial tissue as well as in the myocardium of the right ventricle. The half-life of BNP is only 18 minutes. NT-
proBNP is dramatically more stable than BNP, with very little variation in the level of the marker after collection for at
least 72 hours, and probably longer.*°

MATERIALS AND METHODS

Materials

This was a retrospective cross-sectional study based on clinical records collected from Malla Reddy Narayana Multi
speciality hospital (NABL accreditation) labA total of 1120medical records were included in the analysis, of which 760
corresponded to the year 2025 and 360 to the year 2026. Statistical significance was measured with Z test and statistical
significance measured where p value is <0.0001

Sampling technique: Convenient Sampling from the patients who are attending cardiology department

Inclusion criteria: The materials of this study was included 560 patients with definite evidence of new onset or
undiagnosed cardiac dysfunction and 560 normal healthy individuals as control.

Exclusion criteria: Acute myocardial infarction (with in three months), Cardiogenic shock, severe valvular disease, severe
renal dysfunction.

Analytical issues: NT-proBNP2 (PBN2) is an automated quantitative test for use on the instruments of the VIDAS
(immuno diagnostic assay system). The VIDAS NT-proBNP2 (PBNZ2) test is used as an aid in the diagnosis of suspected
heart failure.
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Study Methodology: Ethical Committee approval was obtained. Patients who are eligible to the study are included and
patients NT-proBNP2 values measured with VIDAS (immuno diagnostic assay system) was recorded and data was
compared with control group.

Statistical Techniques: The quantitative data was expressed with mean and standard deviation statistical significance was
measured with Z test and statistical significance measured where p value is <0.0001.

Methods
Estimation of NT-proBNP2 levels measured by VIDAS (immuno diagnostic assay system)

Principle

The assay principle combines a one-step immunoassay sandwich method with a final fluorescent detection(ELFA).

The Solid Phase Receptacle (SPR), serves as the solid phase as well as the pipetting device. Reagents for the assay are
ready-to-use and pre-dispensed in the strip. All of the assay steps are performed automatically by the instrument.

The sample is transferred into the well containing alkaline phosphatase-labeled anti-NT-proBNP antibody (conjugate). The
sample/conjugate mixture is cycledin and out of the SPR several times. This operation enables the antigen to bind with the
immunoglobulins fixed to the interior wall of the SPR and to the conjugate to form a sandwich. Unbound compounds are
eliminated during washing steps.

Two detection steps are performed successively. During each step, the substrate(4-Methyl-umbelliferylphosphate) is cycled
in and out of the SPR. The conjugate enzyme catalyzes the hydrolysis of this substrate in to a fluorescent product (4-
Methyl-umbelliferone) the fluorescence of which is measured at 450 nm. The intensity of the fluorescence is proportional
to the concentration of antigen present in the sample.

RESULTS
Table 2: NT-proBNP2 levels in de-novoheart failure patients and Controls
Groups NT ProBNP Z Value p value
Mean+SD
Control 161.46 + 75.05 36.55 <0.0001

de-novoheart failure 3393.66 + 1975.53
patients

The NTpro BNP levels were determined by VIDAS (immuno diagnostic assay system) . Table 1 presents the mean serum
NT ProBNP lewels in a sample of 1120 individuals, including both males and females. The data indicates that the mean
serum NT ProBNP lewvels in the cases are greater compared to the mean levels observed in the control group. The observed

rise exhibits statistical significance.

DISCUSSION

This was a retrospective cross-sectional study based on clinical records collected from Malla Reddy Narayana Multi
speciality hospital (NABL accreditation) Lab A total of 1120records were included in the analysis, of which 760
corresponded to the year 2025 and 360 to the year 2026. Statistical significance was measured with Z test and statistical
significance measured where p value is <0.0001.This increase (NT ProBNP<0.0001) is statistically highly significant
Patients with de-novo heart failure patients.

It is often difficult to make a differential diagnosis in patients admitted to the emergency department with the complaint of
shortness of breath. Echocardiography is still the gold standard diagnostic method of heart failure, although its use in
emergency departments is limited in terms of both cost and accessibility. 41,42 Therefore, NT-proBNP have become
routine tests in emergency departments in recent years because they are reliable, easy to use and low-cost laboratory tests.43
American College of Emergency Physicians and European Society of Cardiology recommended the clinical use of
natriuretic peptide measurements as an aid in the diagnosis or exclusion of acute heart failure.44

Maisel et al. wrote a review about using natriuretic peptide levels in clinical practice and recommended cut points of NT-
proBNP for heart failure diagnosis. In case of NT-proBNP higher levels were reported. They have also stressed age
dependent variations of NT-proBNP.45 While a cut point of 300 pg/ml is proposed to rule out the diagnosis of heart failure,
for patients younger than 50 years old, between 50-75 and above 75 NT-proBNP levels respectively > 450 pg/ml, > 900
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pg/ml, and > 1800 pg/ml have high likelihood of heart failure. 46 NT-proBNP measurements also give clues about the
disease process of heart failure more than excluding the diagnosis.

Januzzi et al. studied the cut points of NT-proBNP in the diagnosis of heart failure and the relationship between disease
severity and NT-proBNP levels. They found that levels above 1000 pg/ml were associated with severe heart failure and
adverse prognosis.47 Natriuretics also give information about future prognosis of heart failure patients. Previous studies
all give linear correlations NT-proBNP levels and disease severity. However, to our knowledge, the decision of
hospitalization for heart failure paitents does not have a known cut point of NT-proBNP. In this study, we aimed to evaluate
the general profile of the patients with a preliminary diagnosis of CHF admitted to emergency room with the complaint of
shortness of breath. We also compared these properties with NT-proBNP to assess whether it can be used reliably for the
decision of hospitalization among these patients.

Our study did not provide a clear answer to the question whether there is any limit value in NT-proBNP for hospitalization.
When the data were evaluated, minimum value of NT-proBNP was found to be 1000 pg/ml for clinically hospitalized
patients and 245 pg/ml, for outpatients. Thus, this study has not determined a certain cut-off value of NT-proBNP for
hospitalization decision.

CONCLUSION

NT-proBNP has been shown as an easy diagnostic method among routine emergency service tests in the most recent
guidelines on CHF. However, it is not currently included among the classic criteria for hospitalization. A certain cut-off
value may be determined in further multi-centre controlled trials conducted with larger patient groups. As a result, doctors
working in emergency departments would have a very practical helper method in terms of approaches to diagnosis and
treatment of CHF. Such a method would also prevent unnecessary hospital admissions and high costs of treatment. It would
also prevent many secondary problems that may develop in elderly patients with concomitant illnesses due to
hospitalizations. However, at present, the main determinant of the follow-up method should be clinical characteristics of
the patient. The evidence supports the routine adoption of N-terminal pro Btype natriuretic peptide (NTproBNP)
measurement to rule-in and rule-out acute heart failure in adults presenting to the emergency department in whom there is
clinical suspicion of this diagnosis Natriuretics also give information about future in adults presenting to the emergency
department in whom there is clinical suspicion of this diagnosis Natriuretics also give information about future prognosis
of heart failure patients.
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