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ABSTRACT 

BACKGROUND 

Brain Natriuretic Peptide (BNP) is an endogenous cardiac hormone, mainly secreted from the ventricular myocardium. In 

valvular heart diseases, either volume or pressure overload of the left ventricle occurs. Thus, it is reasonable to expect that NT-

proBNP might be useful in evaluating the severity and prognosis of valve diseases. 
 

AIMS 

Present study was done to evaluate the use of NT-proBNP to correlate the symptoms of AS with NT-proBNP level and to find 

out the correlation of NT-proBNP level with left ventricular functions. 
 

MATERIAL AND METHODS 

It was a randomized non-blinded study of 47 aortic stenosis patients. Echocardiographic evaluation including M-mode, 2D and 

Doppler echocardiography was done for all patients. NT-proBNP levels were measured in all the patients. On the basis of NT-

proBNP level, patients were grouped as Normal (<60 pg/mL), high (60-3000 pg/mL) and very high (>300 pg/mL). 
 

RESULTS 

Of the 47 patients, 37 (78.72%) were males and the mean age of study group was 37.8±12.5 years. There was a significant 

increase in NT-proBNP levels in aortic stenosis with LV dysfunction and increasing NYHA class. 
 

CONCLUSION 

BNP serum level may be useful for risk stratification in asymptomatic patients with severe aortic stenosis. 
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INTRODUCTION 

Aortic Stenosis (AS) is most common valvular heart disease in 

developed countries.1 Symptomatic status and 

echocardiographic evaluation are the most important clinical 

tools used to confirm the diagnosis, assess severity and 

monitor advancement of AS.2 Aortic Valve Replacement 

(AVR) is usually indicated for symptomatic patients with 

severe AS, but whether asymptomatic patients should 

undergo AVR or should be treated conservatively is a 

question of debate.3 N Terminal–Pro-Brain Natriuretic 

Peptide (NT-proBNP) is neurohormones synthesized and 

secreted mainly by the ventricular myocardium. Its release is 

stimulated by an increase in ventricular wall stress.4 in 

patients with AS, NT-proBNP rise in correlation with severity 

and functional status as assessed by the New York Heart 

Association (NYHA) classification.5 

The present study was aimed to use the NT-pro-BNP to 

correlate symptoms of AS with NT-proBNP level and to find 

out the correlation of NT-proBNP level with LV functions. 
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MATERIALS AND METHODS 

A randomized non-blinded study of 47 patients of 

predominant aortic stenosis with peak velocity of ≥2.5 m/s 

was conducted in the Department of Medicine, S. S. Medical 

College, Rewa (M. P.), from January 2012 to February 2015. A 

written informed consent from all patients and Regional 

Ethics Committee approval was taken before starting study.  

Patients with myocardial infarction within 6 months, 

regional wall motion abnormalities on echocardiography, 

prior cardiac surgery, more than mild mitral valve disease or 

aortic regurgitation, arterial fibrillation, significant 

comorbidities, serum creatinine level >1.5 mg/dL and known 

severe respiratory disease (Forced expiratory volume in 1 s 

<1 L) were excluded from the current study. 

In clinical assessment, patients were judged 

symptomatically if they had a history of symptoms of heart 

failure (NYHA class ≥II) and/or angina (Canadian 

Cardiovascular Society class ≥1) and/or exertional 

presyncope or syncope considered due to aortic stenosis and 

the information was recorded. 

All patients underwent comprehensive 

echocardiographic evaluation including M-mode, 2D and 

Doppler echocardiography. Measurements were made 

according to American Society of Echocardiography 

Guidelines. The peak aortic velocity was recorded using 

continuous wave Doppler from the window yielding the 

highest velocity signal. The mean aortic valve gradient was 

obtained by tracing the continuous wave flow velocity signal 

across the aortic valve. Assessment of LV diastolic function 
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was made from transmitral and pulmonary venous flow 

parameters and classified as normal, impaired relaxation, 

pseudonormal or restrictive. 

Natriuretic peptide (NT-proBNP) level was measured 

quantitatively and grouped as Normal (<60 pg/mL), High 

(60-3000 pg/mL) and Very High (>3000 pg/mL). Statistical 

analysis was done using t-test and One Way ANOVA. Two 

Way ANOWA was used to compare the mean Natriuretic 

peptide levels within each NYHA class. 

 

RESULTS 

Of the 47 patients, 37 (78.72%) were male and 10 (21.27%) 

were female with mean age of 37.8±12.5 years. The cause of 

aortic stenosis was rheumatic in 4, bicuspid valve in 27 and 

degenerative calcification in 16 patients. Nine patients 

(19.2%) were symptomatic and 38 (80.8%) were 

asymptomatic. NT-proBNP level was correlated with peak 

aortic velocity (r=0.35), mean aortic gradient (r=0.37), LV 

mass index (r=0.59), LV end-diastolic volume index (r=0.41), 

LV end-systolic volume index (r=0.54), LV ejection fraction 

(r=-0.48), right ventricular systolic pressure (r=0.60), left 

atrial diameter (r=0.30) and LV end-diastolic posterior wall 

thickness (r=0.37; p<0.05 for all comparisons). 

Natriuretic peptide levels were similar in patients with  

 

 

normal diastolic function (n=16; NT-proBNP: median, 168 

pmol/L; interquartile range, 118 to 289 pmol/L), an impaired 

relaxation pattern (n=24; NT-proBNP: median, 269 pmol/L; 

interquartile range, 164 to 778 pmol/L) or a pseudonormal 

pattern (n=5; NT-proBNP: median, 846 pmol/L; interquartile 

range, 398 to 2867 pmol/L). Natriuretic peptide levels were 

higher in 2 patients (All symptomatic) with restrictive 

diastolic dysfunction (median, >3000 pmol/L). All these 

patients had an LV ejection fraction <40%. 

The symptomatic patients were older (48±10 years) 
compared to asymptomatic (35±15 years) patients 
(p=0.035). The Natriuretic peptide levels and 
echocardiographic measures of asymptomatic and 
symptomatic patients are compared in Table 1. 

There was a significant increase in NT-proBNP levels as 

the severity of aortic stenosis increased (p<0.0001). In a sub-

analysis of patients with an aortic valve area ≤1.0 cm2 (n=29), 

the aortic valve area was similar in symptomatic (n=9; mean 

aortic valve area, 0.68±0.19 cm2) and asymptomatic patients 

(n=20; mean aortic valve area, 0.76±0.12 cm2; p=0.18).  

NT-proBNP levels increased with increasing NYHA 

class. Within each NYHA class, Natriuretic peptide levels were 

not higher in patients with angina, presyncope or syncope 

than in those without these symptoms. 
 

 

Parameters 
Asymptomatic 

(n=38) 
Symptomatic 

(n=9) 
t Statistic P* 

NT-proBNP (pmol/L) 219 978 5.99 <0.0001 
Aortic valve area (cm2) 0.99±0.31 0.71±0.23 4.36 <0.0001 

Peak aortic velocity (m/s) 4.0±0.8 4.6±0.7 3.81 0.0003 
Mean aortic gradient (mmHg) 39±16 53±17 3.58 0.0006 

LV ejection fraction (%) 63±5.7 41±11.6 2.97 0.005 
LV end-systolic volume index (mL/m2) 18±6 28±20 2.54 0.02 

LV mass index (g/m2) 114±29 137±35 2.32 0.03 
Posterior wall thickness in diastole (cm) 1.10±0.22 1.24±0.23 2.25 0.03 

Right ventricular systolic pressure (mmHg) 28±6.1 34±7.1 2.28 0.03 
LV end-diastolic volume index (mL/m2) 53±11 63±22 2.16 0.04 

Diastolic Function# 
Normal Diastolic Function 24 (63) 0 (0)   

Impaired Relaxation 10 (26 4 (44)   
Pseudo Normal 4 (11) 3 (33)   

Restrictive Pattern 0 (0) 2 (22)  0.01 
Table 1: Comparison of NT-proBNP Levels and Echocardiographic 

Parameters in Asymptomatic and Symptomatic Patients 
 

NT-proBNP; N-Terminal Pro–Brain Natriuretic Peptide, LV; Left Ventricular, *P<0.05 considered to be significant, # Data are 

expressed as no. of patients (%). 

 

DISCUSSION 

In present study, NT-proBNP level was higher in patients 

with NYHA class II symptoms than in those with class I 

symptoms, suggesting that NT-proBNP levels can be used to 

discriminate between early symptoms of heart failure and 

normal effort tolerance. Adjustment for NYHA class showed 

no association between Natriuretic peptide levels and 

syncope or the presence or absence of angina suggesting that 

the stimulus for increased secretion of Natriuretic peptides 

by cardiac myocytes is associated with the clinical 

manifestation and exertional dyspnoea. 

In present study there was a progressive increase in 

Natriuretic peptide levels with decreasing aortic valve area, 

but a significant increase in Natriuretic peptide levels in 

patients with an ejection of <40%, emphasize the important 

association between LV systolic function and Natriuretic 

peptide level. Increased LV wall stress has been proposed as a 

stimulus for the release of Natriuretic peptide in aortic 

stenosis.4 Majority of the symptomatic patients in this study 

had normal diastolic function or an impaired relaxation 

pattern rather than more severe diastolic dysfunction. 

The most widely used measures of aortic stenosis 

severity in clinical practice are the peak aortic velocity and 

the aortic valve area, as determined by the continuity 

equation.2 As in previous studies, these measures were most 

strongly associated with the presence of symptoms.6 

Furthermore, NT-proBNP provided additional predictive 

value to the aortic valve area and LV ejection fraction for the 

presence of symptoms. 
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Previous studies have shown that Natriuretic peptide 

levels increase with normal aging and are higher in women 

than in men with no cardiac disease suggesting the use of age 

and sex specific normal range would improve the diagnostic 

accuracy of Natriuretic peptide levels.7 In current study, the 

association between Natriuretic peptide levels and symptoms 

did not increase after adjustment for age. The possible 

explanation is that Natriuretic peptide levels reflects age 

related changes in myocardial function.8 

The association between NT-proBNP level and 

symptoms was stronger in men than in women. In previous 

studies, women have had greater impairment of functional 

status and a poorer exercise capacity than men, despite a 

similar aortic valve area and greater LV functional 

shortening.9 

As in clinical practice it is likely that some patient’s 

symptoms were not a consequence of aortic stenosis, 

whereas other were classified as asymptomatic because they 

undertook little physical activity or ignored subtle symptoms. 

Exercise testing has been proposed as a method of identifying 

patients with aortic stenosis who are at increased risk.10 

This study has its limitation because of small sample 

size, to draw any definite conclusion. Further large 

prospective studies are needed to determine whether serial 

measurement of Natriuretic peptide levels can be used to 

monitor disease progression and predict clinical outcome and 

whether high Natriuretic peptide levels should be an 

indication for surgery in apparently asymptomatic patients. 

 

CONCLUSION 

BNP serum level may be useful for risk stratification in 

asymptomatic patients with severe aortic stenosis. 

Asymptomatic patients with aortic stenosis who have NT-

proBNP levels above the normal range are at higher risk of 

symptomatic deterioration than patients with NT-proBNP 

levels in the normal range. Plasma NT-proBNP levels are 

elevated in symptomatic patients with aortic stenosis. 
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