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ABS TRACT  
 

 

BACKGROUND 

Heart failure is a clinical condition in which a deviation in normal cardiac structure 

or function is accountable for the incapability of the heart to eject or fill with blood 

at a proportion proportionate to the requirements of the metabolizing tissues. The 

detection of heart failure is based on clinical symptoms, signs, chest x rays and 

reaction to the treatment. BNPs are released by the heart ventricles in reaction to 

volume load or pressure load physiologically and they function to counteract rennin 

angiotensin system, cause vasodilatation and natriuresis. The BNP evaluation has 

gained approval already in the recommendations of European Society of Cardiology 

for the detection of heart failure. We wanted to study the potential of a new 

unconventional assay plasma N-Terminal pro BNP in detecting cardiac failure, and 

correlate the levels of plasma N-Terminal pro BNP with the severity of the cardiac 

failure and levels of plasma N-Terminal Pro BNP with systolic and diastolic 

dysfunction. 

 

METHODS 

It was an analytical cross-sectional study conducted among 50 patients with clinical 

features of cardiac failure attending medicine OPD and emergency department of 

the hospital for the duration of 18 months and an equal number of age and sex 

equivalent fit controls. In subjects with clinical features of heart failure, and in 

healthy controls, 2 mL of blood sample is drawn for assay of plasma N-Terminal pro 

BNP within half an hour of presentation. Using biomedical kit plasma N-T pro BNP 

concentration was measured. The entire period of the assay is 18 min. Detectability 

range by this method of N-T proBNP is 5 pg/mL to 35,000 pg/mL. 

 

RESULTS 

Cases comprised of 28 males and 22 females with a mean age 50.80 (13.11) years 

while controls comprised of 28 males and 22 females with a mean age 50.86 (12.7) 

years. There was a statistically noteworthy difference in Mean N-T pro BNP 

between case and control groups, NYHA Class, and age group. Mean N-T pro-BNP is 

not significantly different at discharge and on 2nd follow-up. For the rest of the 

diagnoses, there is a notable difference in Mean N-T pro BNP at discharge and on 2nd 

follow-up. 

 

CONCLUSIONS 

Plasma N-Terminal pro BNP levels are useful from therapeutic point of view 

(aggressive therapy if needed e.g. Heart transplantation / bilateral pacemaker or 

invasive therapy may be planned by N-T pro BNP levels). 
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BACK GRO UND  
 

 

 

Heart failure is a usual and very morbid disease. It is an 

increasing worldwide epidemic. The Economic burden 

innovated by Heart failure is quite enormous and is expected 

to grow dramatically in light of current clinical and 

demographic trends, particularly with the recent 

improvement in survival rate after myocardial infarction due 

to early thrombolysis and revascularization surgery. Thus, it 

is predicted that the disease load of Heart Failure will nearly 

increase two fold over the next thirty to forty years.1 

Heart failure is a clinical condition in which a deviation in 

normal cardiac structure or function is liable for the 

incapability of the heart to eject or fill with blood at a rate 

proportionate with the necessities of the metabolizing 

tissues.2 

The detection of Heart failure is based on clinical 

symptoms, signs, chest X rays and reaction to the treatment. 

Echocardiography detects the particular structural and 

functional deformities seen in the syndrome but do not solely 

decide the detection of Heart failure. The severity of clinical 

manifestations is commonly described according to criteria 

developed by the New York Heart Association.3 

The signs and symptoms may be challenging to identify in 

patients with acute respiratory distress particularly in cases 

where quick diagnosis and treatment are desired. The 

echocardiogram is useful to diagnose the existence of systolic 

defect. However, studies have indicated that a 50% of 

patients with well-established clinical Heart failure have an 

absolutely normal systolic work (diastolic heart failure). In 

addition to it, nearly half of patients with systolic defect have 

no changes of Heart failure (asymptomatic ventricle defect).4 

Hence a decreased ejection fraction does not ascertain the 

diagnosis of Heart failure. Moreover, the availability of 

echocardiography is less in critical care settings. Therefore, 

there has been a sudden rise in the interest of physicians in a 

cheap, commonly available, easily accessible diagnostic test 

that indicates the physiology similar to patients with systolic 

Heart failure and diastolic Heart failure.5 

BNPs are released from the heart ventricles in reaction to 

volume load or pressure load physiologically and they 

function to counteract rennin angiotensin system, cause 

vasodilatation and natriuresis.6,7,8 Detection of plasma levels 

of N-Terminal Pro BNP is sanctioned by the FDA as a test to 

support in the detection of Heart failure. Approval of this 

diagnostic assessment was centred on many research studies 

that explored the efficacy of Brain Natriuretic peptide in 

assessing patients coming with symptoms like dyspnoea. 

These studies have indicated that BNP differentiates correctly 

among Heart failure and non-Cardiac dyspnoea in various 

critical care hospitals and primary care centres.9,10,11,12 

The BNP test has been approved already in the European 

Society of Cardiology recommendations for the detection of 

Heart failure.13 This study has been performed to study the 

role of plasma N-Terminal Pro BNP in the detection of Heart 

failure and evaluating plasma N-Terminal Pro BNP levels in 

various forms of systolic and diastolic Heart failure. 

We wanted to study the potential of new unconventional 

assay plasma N-terminal pro BNP in detecting the cardiac 

failure, and correlate the levels of plasma N-Terminal pro 

BNP with the severity of the cardiac failure and levels of 

plasma N-Terminal Pro BNP with systolic and diastolic 

dysfunction. 

 

 
 

ME TH OD S  
 

 

It was an analytical cross-sectional study comprised of 50 

patients with clinical features of cardiac failure attending 

medical OPD and emergency department of the hospital for 

the duration of 18 months and the equal number of age and 

sex-matched healthy controls. 

A detailed clinical history was recorded regarding age, 

duration of symptoms, ischemic heart disorders, rheumatic 

heart disorders, hypertension, diabetes, dyslipidaemias, 

smoking, alcoholism. All patients undertook a comprehensive 

clinical examination comprising examination of pulse, blood 

pressure, respiratory, cardiovascular and central nervous 

systems. 

Biochemical tests like random blood glucose, blood urea, 

complete blood picture, serum creatinine and electrolytes 

were done. ECG, chest x-ray, 2D echocardiogram and 

ultrasound abdomen were done for every case of a control 

subject. Follow up of patient is done over one and half month 

monitoring readmission of the patient for the same 

complaints or worsening of symptoms or regular follow up. N 

Terminal-pro BNP levels are measured during the second 

admission. 

 

 

Sample Size 

The sample size for the study was found out by using the 

formula as per the guidelines from Statistician from 

Community Medicine department: 

Sample size  

 

(𝑛) =
4pq

E2
 

 

 

Inclusion Criteria 

 Patients with breathlessness because of heart failure as 

per. 

 Framingham’s criteria. 

 

 

Exclusion Criteria 

 Age <15 years. 

 Sepsis. 

 Pulmonary disease. 

 Renal failure. 

 

 

Study Protocol 

In subjects with clinical presentation of heart failure and in 

healthy controls, 2 mL of blood sample is drawn for assay of 

plasma N-Terminal Pro BNP within half an hour of 

presentation. Blood is immediately centrifuged after 

collecting in EDTA bottle and plasma assay is carried out by 

Electrochemoluminescent Immunoassay (ECLIA). Blood was 

gathered in a ice-cold sample tube and rotated in a centrifuge 

instantaneously. The plasma is kept at -80 degrees until N-T 

pro BNP assay is carried out. Using biomedical kit plasma N-T 
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pro BNP concentration is measured. The kit is a competitive 

ELISA destined to detect the immune reactive N-T pro-BNP. 

The principle of this ECLIA is principled on detection of two 

polyclonal antibodies: a biotinylated and a ruthenium 

derivative-labelled antibody. The entire period of the assay is 

18 min. Detectability Range by this method of N-T proBNP is 

5 pg/mL to 35,000 pg/mL. 

 

 

Statistical Analysis 

Quantitative data was represented as Mean ± SD. Statistical 

analysis was done using SPSS software version 17. P < 0.05 

was considered statistically significant. 

 

 
 

 

RES ULT S  
 

 

 

 

 

Figure 1. Distribution Based on Age and Sex  

in Case and Control Groups 

 

There were 28 males and 22 females in case group with 

mean age 50.80 (13.11) years and 28 males and 22 females in 

the control group with mean age 50.86 (12.7) years. 

As per table 1, there is a significant difference in Mean N-

T pro BNP between case and control groups, NYHA Class, and 

age group. 

As per table 2, for only stable patients, Mean N-T pro-BNP 

is not significantly different at discharge and on II follow-up. 

For rest of the diagnoses, there is a significant difference in 

Mean N-T pro BNP at discharge and on II follow-up. 

 

 

 

Figure 2. Distribution Based on Risk Factors  

in Case and Control Groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Cases of Heart 

Failure in Case Group 

 

 

Case 

Mean N-T Pro  

BNP (pg/mL)  

(Mean± SD) 

Control 

Mean N-T Pro  

BNP (pg/mL)  

(Mean±SD) 

P-Value 

Group 3115.2±1505.00 100.57±15.83 0.0001 

Class I (N = 07) 

Class II (N = 13) 

Class III (N = 06) 

Class IV (N = 24) 

1585.71±1592.09 

3238.46±1955.56 

6666.67±1662.13 

5928.00±2142.31 

 0.0001 

20-30 Years 

31-40 Years 

41-50 Years 

51-60 Years 

61-70 Years 

71-80 Years 

2594.50±965.81 

4366.60±1854.78 

3030.33±1303.86 

3004.29±1611.61 

3048.89±1621.12 

2890.67±1368.26 

81.25±10.72 

84.86±15.53 

92.27±10.13 

105.50±6.58 

116.82±5.95 

135.00±0.00 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

Male 

Female 

3217.21±1647.01 

2985.36±1328.84 
 0.2746 

SBP 

DBP 

3789.84±1372.58 

2014.47±981.40 
 0.0001 

LVEF<40% (N = 19) 

LVEF>40% (N = 31) 

4364.47±1155.90 

2349.52±1141.76 
 0.0001 

Table 1. Comparison of Mean N-T pro-BNP 

 

Diagnosis 

Mean N-T Pro BNP (pg/mL) 

(Mean±SD) P-Value 

At Discharge II Follow-Up 
CCF (N = 20) 3806.50±1177.05 4662.00±1180.45 0.0001 

Stroke (N - 10) 3954.40±583.03 5590.20±877.44 0.0001 

CCF/Death (N = 9) 5974.44±886.63 8358.89±1663.75 0.0001 

Stable (N = 11) 1116.54±320.43 1009.09±410.98 0.0605 

Table 2. Association between Diagnosis and Mean N-T pro BNP 
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Figure 4. Distribution Based on Clinical Features in Case Group 

 

 
 

 

DI SCU S SI ON  
 

 

The present study was carried out in the department of 

Biochemistry & General Medicine of a tertiary care centre. 50 

patients of breathlessness of cardiac cause according to 

Framingham’s criteria were taken as cases, and 50 healthy 

age and sex-identical asymptomatic subjects were considered 

as healthy controls. 

In the present study, plasma N-terminal pro BNP 

measurements in cases (n=50) and controls were compared. 

Mean plasma N-terminal pro BNP level in cases of cardiac 

failure is 3115.2 pg/mL, and in the control group, it is 100.84 

pg/mL. This shows that there is a significant rise in plasma N-

terminal pro-BNP in cases of cardiac failure. This was 

correlated with previous studies of Januzzi JL Jr Camargo CA   

et al.14 

Plasma N-terminal pro BNP measurements in cases of 

cardiac failure according to NYHA functional classification 

showed that significant increase in the measurement with 

increasing severity of cardiac failure (NYHA class I-1585.71 

pg/mL, v/s NYHA class II- 3238.46 pg/mL, v/s NYHA class III- 

6666.67 pg/mL, NYHA IV- 5928.00 pg/mL). The present 

study result is in correlation with study done by Jacob V Rose 

et al. of CMC Vellore.15 

Plasma N-terminal pro BNP measurements in cases with 

systolic and diastolic dysfunction showed levels are 

significantly high in systolic dysfunction alone compared to 

diastolic dysfunction alone (3789.84 pg/mL in systolic 

dysfunction alone vs 2014 pg/mL in diastolic 

dysfunction).16,17 

Plasma N-terminal pro BNP measurements in cases of 

cardiac failure with LVEF <40% and LVEF >40% indicated 

significant increase in measurement in patients with LVEF 

<40% compared to LVEF >40% (4364.47 pg/mL vs 2349 

pg/mL) respectively.16,17 

Plasma N Terminal BNP Levels in study showed slightly 

higher levels in male gender (3217.21 pg/mL) as compared 

to females (2985.36 pg/mL) with no significant difference in 

two values, though studies have shown that plasma N-

Terminal Pro BNP levels are slightly higher in females than 

males because of greater diastolic abnormalities and stiff 

ventricles in females.18 

 

 

Though Plasma N-Terminal pro BNP measurements also 

increases with increasing age, especially after 50 years in  

both cases and controls which is an expected result due to 

decrease in clearance of the N-T pro-BNP by kidneys with 

increasing age.18 

Patients taken in study groups were admitted with 

different severity of breathlessness, so levels of Plasma N-

Terminal Pro BNP has not shown variation with increasing 

age as the severity of cardiac dysfunction as well as response 

to treatment is a most important cause of raised Plasma N-

Terminal Pro BNP. 

The most common cause of cardiac failure in this study 

was ischemic cardiomyopathy (38%), the second is the 

rheumatic heart disease (18%), and the third is dilated 

cardiomyopathy. The most common symptom is shortness of 

breath followed by swelling of feet. The most common feature 

in subjects with heart failure is cardiomegaly, followed by 

pedal oedema, hepatomegaly, raised JVP and third heart 

sound. 

Patients in whom Plasma N-Terminal Pro BNP values at 

the time of discharge are less i.e. <1500 came for routine 

follow up in OPD and no morbidity was seen in them.19 

Patients with more Plasma N-Terminal Pro BNP values >1500 

at the time of discharge were found to have poor prognosis 

because they were again admitted hospital with congestive 

cardiac failure (40%), stroke (20%) and 18% of them died 

This is compared with study done by Encourt P and Azevedo 

A. 20,21,22 

Thus, Plasma N-Terminal Pro BNP at the time of 

discharge is a good prognostic marker of cardiac function and 

can help to guide the therapy in patients of heart 

failure.20,21,22 

 

 
 

 

CONC LU S ION S  
 

 

 

Plasma N-Terminal pro BNP can be validly considered for the 

diagnosis of cardiac failure. In the emergency detection of the 

reason of dyspnoea, whether dyspnoea is due to respiratory 

(COPD / asthma) or cardiac cause, plasma N-T pro BNP 

measurements are of valuable help in ruling out cardiac 

failure. Plasma N-Terminal pro BNP at the time of discharge 

of patients from the hospital is best correlated with long term 
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prognosis of patients. Plasma N-terminal pro BNP levels are 

useful from the therapeutic point of view (aggressive therapy 

if needed e.g. heart transplantation / bilateral pacemaker or 

invasive therapy may be planned by N-T pro BNP levels). 
Financial or Other Competing Interests: None. 
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