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Background: Heart failure is the final complication of many diseases and an important cause of morbidity and mortality. 
N- Terminal B- type Natriuretic Peptide (NT-Pro BNP) is a new diagnostic tool for evaluation of the severity of heart 
failure and for differentiation between systolic function of left and right heart. In addition, plasma level of NT-Pro BNP 
serves as a good guide in the management and follow-up of patients under treatment for heart failure. 
Methods: Patients with left side heart failure who referred to Taleghani hospital were consecutively recruited for this study. 
Diagnosis of heart failure was done through clinical evaluation and echocardiographic procedure. The severity of heart 
failure was determined according to New York heart association (NYHA) classification and clinical stage for each patient. 
Three ml citrated venous blood was obtained from the subjects and all samples were sent to the Endocrine and Metabolism 
research center laboratory of Shahid Beheshti Medical Medical University for evaluation of plasma NT-ProBNP level by 
enzyme-linked immunoabsorbent assay (ELISA) technique. 
Patients with acute coronary syndrome, severe valvular stenosis, severe lung disease, liver cirrhosis, primary 
hyperaldesteronism, hyperthyroidism, acute respiratory distress syndrome (ARDS), and candidates for heart 
transplantation were excluded. Plasma level of NT- ProBNP for each classification of NYHA and clinical stages and left 
ventricular ejection fraction (LVEF) were evaluated.  
Results: Seventy nine patients, with a mean age of 63.1± 14 years were included in the study. Fifty-five (69.6%) subjects 
were male. Forty-eight patients (60.8%) were hypertensive, twenty- two patients (27.8%) were diabetic and sixty- four 
patients (81.0%) suffered from ischemic heart disease (IHD). The mean plasma level of NT- ProBNP in subjects aged 60 
years or more was higher than younger subjects, (485. 8± 418.6 versus 308. 7± 300.5), (P= 0.033). The evaluation of NT- 
Pro BNP plasma levels showed correlation with decreased ejection fraction (P= 0.0 13), clinical stages (P< 0.001), and 
function class according to NYHA classification (P< 0.001). 
Conclusion: Plasma levels of NT- Pro BNP were elevated proportional to decrease in ejection fraction and systolic 
function of left ventricle in patients with heart failure. Measurement of NT- Pro BNP is a good laboratory indicator for 
detection of left ventricular failure and its severity.    
J Cardiovasc Thorac Res 2010; Vol.2 (1):23-27  
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Introduction 
 
Heart failure is a major public health problem in 
industrial countries and its incidence is increasing. 
In United States, heart failure is the cause for 
hospitalization of about 1 million patients, and 
50,000 deaths in one year, and it is estimated that 
4.9 million patients are under treatment for heart 
failure. 550,000 new cases are diagnosed annually 1. 
Its incidence increases with aging; most physicians 
evaluate treatment and severity of disease according 
to clinical manifestations and echocardiography. It 
seems that a rapid and non-expensive method for" 
diagnosis of heart failure and evaluation of its 
severity is needed. Patients with heart failure 
present with diverse clinical symptoms. These 
patients are classified according to the basic causes 
of disease, its duration and the degree of functional 
class 2. Recently there are many reports about NT-
ProBNP, and its elevated plasma level in patients 
with systolic heart failure, with high sensitivity and 
specificity for diagnosis, and also as a prognostic 
guide for treatment of heart failure 2, 3. If in patients 
with chronic heart failure, the plasma level of NT-
ProBNP is elevated in concordance with the 
severity of clinical symptoms and reduction of 
LVEF, this hormone can be introduced as a good 
biological marker in treatment and prognosis of 
heart failure. 
 
Methods 
 
In this study 79 patients with left side heart failure, 
who were referred to Taleghani hospital 
consecutively, were selected. Diagnosis of heart 
failure in these patients was done through clinical 
evaluation and echocardiographic procedures. The 
severity of heart failure was determined according 
to New York heart association (NYHA) 
classification/and clinical stage for each patient. For 
each patient 3 ml citrated venous blood was taken. 
Finally plasma NT-ProBNP level in all samples 
was measured by ELISA assay in (NT- Pro BNP 
ELISA~!Biomedica Corp, Bratislava, Slovakia) in 
the Endocrine and Metabolism Research Center 
laboratory of Shahid BeheshtiUniversity I Medical 
sciences The Intra- assay :Coefficient of Variation 
was 7.1 % and the assay sensitivity was 2.5 pg/ml. 

Patients with acute coronary syndrome, severe 
valvular stenosis, severe lung disease, (FEV1 < 
1Litr), liver cirrhosis, primary hyperaldesteronism, 
ARDS, chronic renal failure, (GFR < 60), and 
candidates for heart transplantation were excluded 
from this study. Plasma levels of NT-ProBNP for 
each classification of NYHA and clinical stages and 
LVEF were evaluated. Data were analyzed by 
SPSS version 13 and findings evaluated with 95% 
confidence limit (CL).Mean comparison T-test and 
one way analysis variance (ANOVA) were the 
analysis tests. Plasma level of NT- ProBNP for 
each stage of function class (NYHA) and clinical 
stages, and LVEF in patients with heart failure, 
were compared. 
 
Results 
 
Seventy-nine patients were enrolled in this study; 55 
were males, (69.6%). Mean age of subjects was 
63.1±14 years. Forty-eight patients (60.8%) were 
hypertensive, twenty- two patients (27.8%) were 
diabetic and sixty- four patients (81.0%) suffered 
from ischemic heart disease (IHD). According to 
clinical stage, the distribution of patients was as 
follows: Seven cases in stage A (8.9%), 25 cases in 
stage B (26.6%), 28 cases in stage C (35.4%), and 
23 cases in stage D (29.1 %). Distribution of patient 
based on NYHA classification were 9 cases in class 
1(11.4%), 19 cases in class II (24.1 %),29 cases in 
class III (36.7), 22 cases in class IV (27.8%). LV 
Ejection Fraction (LVEF) was between 40 to 49% 
for 23 patients (29.1 %), between 29 to 39% for 32 
patients (40.5%), and ≤%28 for 24 cases (30.4%). 
The mean plasma level of NT-ProBNP, in Patients 
with age> 60 years was higher than younger 
patients (485.8 ± 418.6 versus 308.7 ± 300.5,  
P= 0.033), (Table 1). The evaluation of NT-ProBNP 
plasma levels showed correlation with decrease in 
ejection fraction (p=O.013), clinical stages  
(P< 0.001) and function class according to NYHA 
classification (P<O.OOl). 
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Table 1-  Statistical scales for plasma levels of NT- Pro BNP in 
congestive heart failure (CHF) patients based on age, sex, 
hypertension, diabetes mellitus, and ischemic heart disease, in 
Taleghani hospital during 2006 -2007 

 
Table 2- Statistical scales for NT- Pro BNP levels in CHF 
patients based on heart failure stage in Taleghani Hospital 
during 2006 – 2007 
 
NT-ProBNP 

Stage 
N Mean 

(pg/ml) 
Standard 
Deviation 

Confidence 
limit 

One way 
ANOVA 

A 7 102.7 122.1 10.2 - 215.6  

B 21 204.9 203.6 112.2 - 297.6 F = 7.951 

     Df=3 
C 28 491.4 377.9 344.8 - 673.8 P < 0.001 

D 23 628.7 431.5 422.1 - 815.3  

Total 79 420.8 387.1 334.1 - 507.5  

 
 
 

Table 3 - Statistical scales for NT- Pr,o BNP levels in CHF 
patients based on NYBA functional class in Taleghani Hospital 
during 2006 - 2007 
 
NT-ProBNP 
NYHA class N Mean 

( pglml) 
Standard 
Deviation 

Confidence 
limit 

One way 
ANOVA 

1 9 144.2 203.7 12.3 - 300.8  

II 19 196.6 176.8 111.4 - 281.7 F= 8.747 

 df=3 
III 29 467.4 323.4 

344.4 - 590.4 P< 0.001 

IV 22 666.1 479.9 453.2 - 878.8  

Total 79 420.8 387.1 334.1 - 507.5  

 
Table 4 - Statistical scales of NT- Pro BNP levels in CHF 
patients based on LVEF 
 
NT-Pro BNP Mean Standard Confidence One wav 

LVEF% 
N 

(pg.ml) Deviation limit ANOVA 

40- 49 23 2240 2561 113.3-334.7  

29-39 32 4929 3951 3504--6354 F= 4.598 

     df=2 
=28 24  

  5131 424.5 3338--6923 P = 0013 

Total 79 4208 3871 3341-507.5  

 
Discussion 
 
Heart failure is a clinical problem, especially in 
senile patients. It is one of the main causes for 
hospitalization, morbidity and mortality in 
industrialized countries. It is estimated that 4.9 
million persons are under treatment for heart failure 
and 50,000 die each year. Therefore, early diagnosis 
and proper therapy is pivotal. Incidence of heart 
failure increases significantly with aging i.e. up to 
10% in patients above 75 years versus 1 to 2% in 
age 45 to 54 years. Heart failure is progressive with 
gradually increasing disability. The rate of mortality 
due to heart failure is 20.2 in 100,000. Although 
echocardiography is a gold standard for diagnosis of 
left ventricle function, but because of its cost and not 
being availabe for emergencies, its use is limited. On 
the other hand, it is possible that patients with 

NT-ProBNP      

Clinical  Number Mean Standard Confidence T Test 

indexes   Pg/ml Deviation Limit  

≥60 50 485.8 418.6 366.8 - 604.7 t= -2.177 

years   .  df= 77.0 Age 

<60 years 29 308.7 300.5 194.4 -423.0 p= 0.033 

Male 55 397.8 362.9 299.7 -459.9 t= - 0.797 

Female 24 473.4 441.4 287.1- 659.8 df= 77.0 Sex 

     p=0.042 

Yes 48 458.3 432.9 332.5 - 583.9 t=1.073 

No 31 362.7 300.3 252.5 - 472.8 df= 77.0 Hypertension 

     P= 0.287 

Diabetes Yes 22 433.9 335.4 238.1-535.4 T=- 0.483 

mellitus No 57 442.5 407.3 325.8- 541.9 df= 77.0 

      p= 0.63 

Heart Yes 64 327.8 409.1 340.5 - 544.7 t= 1.034 

Ischemic No 15  265.1 180.9-474.6 df= 77.0 

Disease      P= 0.30 
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dyspenea can not cooperate during 
echocardiography, and besides technical problems 
due to obesity and lung disease, etc. may provide 
poor windows in echocardiography. Therefore, a 
new method is necessary for differential diagnosis of 
dyspnea. Determination of NT-ProBNP can be a 
convenient method for evaluation of left ventricular 
dysfunction and heart failure 12, 17. Results of this 
study revealed that plasma level of NT-ProBNP in 
patients aged more than 60 years is higher than 
younger patients. Hunt et al found significant 
correlation between aging and NT-Pro BNP plasma 
level in patients with LVEF more than 45%, but 
with multivariate models, this finding was not 
proved 7. Our data show that aging alone cannot 
explain the elevation of NT-ProBNP but that the 
increase in prevalence of heart failure with aging 
could be the cause of this elevation. In this study 
multivariate analysis was not possible but findings 
suggest that level of NT-ProBNP is not dependent 
solely on age. No significant correlation was evident 
between NT- ProBNP plasma level and 
hypertension, diabetes mellitus, and ischemic heart 
disease in this study. It seems that correlation 
between the level of NT-Pro BNP and heart failure 
depends on its severity not the causes of heart 
failure. It appears that further studies with larger 
number of samples are needed. Also, in this study 
there was significant correlation between NT--
ProBNP plasma level and clinical stages of heart 
failure, its severity according to NYHA class, and 
LVEF, especially in patients with classes III and IV. 
Richards AM showed that level of some natriuretic 
peptides increase in left systolic heart failure, and 
determination of these peptides is useful on 
diagnosis of heart failure. For diagnostic purposes 
BNP is preferred to ANP, and its prohormone (NT-
ProBNP) is most specific for evaluation of the 
systolic function of the heart, and LVEF 5. 
Evaluations have shown correlation between BNP 
and hemodynamical and clinical changes due to 
heart failure and myocardial wall stress. Plasma 
levels of BNP increase proportional to clinical stages 
of failure and reduction of LVEF. These findings 
suggest that BNP secretion is a compensatory 
mechanism against wall stress 2. Jacob V Jose, 
showed that determination of NT-ProBNP may 
increase the ability of physicians for differential 

diagnosis of patients who are admitted with dyspnea. 
Plasma level ofNT-ProBNP has not been evaluated 
as a guide for treatment of heart failure for which 
further research is necessary. 
 
Conclusion 
 
In this study, plasma levels of NT-ProBNP in 
patients with heart failure were elevated 
proportional to decrease in ejection fraction and 
systolic function of left ventricle. Our findings show 
that measurement of NT-ProBNP is a good 
laboratory indicator for detection of left ventricular 
failure and its severity. 
 
Abbreviations and acronyms 
 

ANP  Atrial natriuretic peptide 
ARDS  Acute respiratory distress syndrome. 
BNP  B- Type natriuretic peptide.  
CHF  Congestive heart failure 
ELISA Enzyme multiplied immunoassay technique  
FEV Forced expiratory volume  
GFR Glomerular filteration rate 
IHD Ischemic heart disaese 
LVEF Left ventricular ejection fraction  
NYHA  New York heart asscication 
NT-proBNP NT -terminal pro-B type natriuretic peptide 
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