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ABSTRACT 

Objectives: The aim of this study was to investigate the hypothesis that increased NT pro-

BNP levels may be associated with impaired cardiac and renal function in elderly and middle-

aged patients. Therefore, we have examined possible relationships between NT-PROBNP 

levels and other tests in every aspect. 

Methods: The data of NT-proBNP, Urea, Creatinine, GFR, CK-MB, Trop I and CRP tests of 

374 patients admitted to our hospital between September 2019 and November 2019 were 

evaluated retrospectively. In order to determine the effect of renal dysfunction on NT-proBNP 

test levels, four study groups, one control group, were formed according to age and NT-

proBNP test levels. 

Results: 

 NT-proBNP levels below <125 pg / ml and within the normal reference value range of the 

control group were 80.7 ± 14.6 pg / ml. The average age. 59.1 ± 13.5. Significant correlations 

were found between NT-proBNP levels and Age, Urea, GFR, CK-MB and Trop I levels in 

this group. (respectively, r: 0.45, P <0.001; r: 0.23, P <0.01; r: -0.17, P <: 0.05; r: 0.18, P 

<0.05 0.36, P <0.001). Significant correlations were found between NT-proBNP levels and 

Urea, krea, GFR and Trop I levels in the group of patients aged> 81-102 years with NT-

proBNP levels> 10000 pg / ml. (respectively, r: 0.25, P <0.05; r: 0.32, P <0.01; r: -0.25, P <: 

0.05; r: 0.33, P <0 , 01). 

Conclusion: This study showed that NT pro-BNP levels in elderly patients with heart failure 

and renal dysfunction should be evaluated by considering the patient's renal impairment as 

well as the age group. 
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1. INTRODUCTION

Coexistence of heart and kidney diseases is a common condition. A comorbidity that is 

frequently seen in heart failure patients and is very closely related to mortality in renal failure. 

Cardiovascular diseases due to accelerated atherosclerosis in all stages of chronic renal failure 

are an important cause of morbidity and mortality(1,2). Briefly, cardiorenal syndrome, which 

can be defined as the coexistence of these two diseases, is an area where studies have been 

intensified in recent years. Although the importance of natriuretics in prognosis and mortality 

in acute heart failure and acute coronary syndrome is known from previous studies, there is no 

definite information about the role of natriuretics in chronic renal failure(3). NT-proBNP, a 

prognostic biomarker for heart failure (HF), is secreted   through the coronary sinuses, from 

myocytes, and possibly directly from the fibroblasts in the perimyocardial region, with the 

stimulation of ventricular tension and various neurohormonal factors. NT-proBNP is first 

synthesized as prepro-BNP containing 132 amino acids. The prepro-BNP is then converted to 

proBNP containing 108 amino acids. ProBNP is separated by proteolysis into active BNP and 

inactive N-terminal proBNP (NT-proBNP) containing 76 amino acids. Its half-life is about 

90-120 minutes. It is passively cleared from the body by organs with high blood flow

(kidneys, liver, muscles). Renal extraction rate for NT-proBNP is approximately  15% to

20% (4,5,6). It stimulates natriuresis, increases glomerular filtration rate, and causes

peripheral arterial dilatation and reduces cardiac filling pressures. It also antagonizes the

effects of angiotensin 2, aldosterone and arginine-vasopressin via the central nervous system.

In this way, it compensates for the negative effects of heart failure (7).

Figure 1. Secretion mechanism of NT-proBNP 
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NP levels are higher in patients with significant renal failure and lower in obese patients 

(8).Therefore, it is necessary to investigate its usability in chronic renal failure patients with 

asymptomatic cardiovascular disease.   In order to predict prognosis in acute, HF 

patients, it is important to evaluate NT-proBNP results and renal functions together (9). The 

aim of this study is to investigate the hypothesis that increased NT pro-BNP levels may be 

associated with impaired cardiac and renal function in elderly and middle-aged patients. 

2. MATERİALS AND METHODS

The data of NT-proBNP, Urea, Creatinine, GFR, CK-MB, Trop I and CRP tests of 374

patients admitted to our hospital between September 2019 and November2019 were evaluated 

retrospectively. In order to determine the effect of renal dysfunction on NT-proBNP test 

levels, four study groups, one control group, were formed according to age and NT-proBNP 

test levels.    Group A (mean age, 86.8 ± 4.1, age range 81-102, 58% female) had 82 patients 

with NT-proBNP levels> 10.000 pg / ml. Group B (mean age 85.9 ± 4.9, age range 80-95, 

62% female) consisted of 60 patients with NT-proBNP levels between 2500 to 10,000 pg / ml. 

Group C (mean age 75.2 ± 11.0, age range 41-93, 54% female) had 121 patients.    Finally, 

111 subjects (mean age 59.1 ± 13.2, mean age 23-91, 47% female) with NT-proBNP test 

levels within the normal (<125 pg / ml) reference range formed the control group.  Urea, 

creatinine, CRP levels were analyzed in our emergency biochemistry laboratory, AU680 

(Beckman Coulter Diagnostics, USA) autoanalyser. The NT-proBNP tests was analyzed  on 

the AQT 90 FLEX Immunoassay (Radiometer Copenhagen, Denmark) instrument. UniCel 

DxI 800 (Beckman Coulter Diagnostics, USA) immunoassay device was used to analyze 

cardiac tests (CK-MB, Trop I). Statistical analyzes were performed in IBM SPPP 25 statistical 

program. Since our data did not show normal distribution, it was decided to use 

nonparametric tests. Since we had four study groups, Kruskal-Wallis variance analysis test 

was used to compare urea, creatinine and GFR tests between the control group and other 

groups. Nonparametric Spearman correlation test was used to calculate the correlations 

between NT-proBNP and other tests in the control and study groups. 

3. RESULTS

 In our study, there were total 374 patients (45% male and  55%  female) in four groups. 

According to the test results, the distribution between the groups was different (P <0.000) and 

this distribution was statistically significant (P <0.001). 
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Table 1. Demographic data and biochemical parameters of the patient and control groups are 

given in the tables below 

Variables 

 
Study GroupA 

n=(82) 

Study Group B 

n=(60) 

Study Group C 

n=(121) 

Control 

Group 

n=(111) 

Age(Years) 

 

86.8±4.1 85.9±4.8 75.2±11.0 59.1±13.5 

Sex  

Male(%) 

Female(%) 

 

35(43) 

47(57) 

 

23(38) 

37(62) 

 

55(45) 

66(55) 

 

59(53) 

52(47) 

 NT-proBNP(ng/L) 

 

20042.8±8410 5313.0±2209.1 12774.1±9311.5 80.7±14.6 

Urea(mg/dl) 

 

89.8±45.9 58.3±30.6 81.6±40.9 34.9±13.1 

Creatinine(mg/dl) 

 

1.9±1.2 1.3±0.4 2.0±1.6 1.0±0.2 

GFR 

 

34.5±14.2 47.2±18.5 39.8±20.1 72.9±18.5 

 CK-MB(ng/ml) 

 

6.2±9.7 4.0±4.2 6.0±20.0 2.3±2.0 

Trop I(pg/ml) 

 

167.3±306.9 35.7±32.1 393.4±2685.6 5.2±2.9 

 CRP(mg/L) 

 

64.0±75.7 44.1±51.7 48.6±62.8 14.4±41.7 

 

Table 2. Correlations and significance levels in Group A. 

NT-proBNP                                r                                                                P 

Yaş 

                                                                                     

-0,08 0,23 

Üre 

 

0,25 0,01 

Kreatinin 

 

0,32 0,002 

GFR 

 

-0,25 0,01 

CK-MB 

 

0,13 0,10 

Trop I                                            

 

0,33 0,001 

CRP                                            

                                                  

0,11 0,14 

In Group A, significant correlations were found between NT-pro-BNP and urea, creatinine, GFR and 

Trop I levels. (respectively, r: 0.25, P <0.05; r: 0.32, P <0.01; r: -0.25, P <: 0.05; r: 0.33, P <0 , 01). 
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Table 3. Correlations and significance levels in Group B. 

NT-proBNP                                r                                                                P 

Yaş 

                                                                                     

-0.10 0.20 

Üre 

 

0.20 0.05 

Kreatinin 

 

0.24 0.003 

GFR 

 

-0.20 0.05 

CK-MB 

 

-0.11 0.19 

Trop I                                            

 

0.15 0.11 

CRP                                            

                                                  

0.03 0.40 

 

In Group B, significant correlations were found between NT-pro-BNP and urea, creatinine,GFR 

(respectively, r: 0.20, P :0.05; r: 0.24, P <0.01; r: -020, P : 0.05 ). 

 

 

Table 4.Correlations and significance levels in Group C. 

NT-proBNP                                r                                                                P 

Yaş 

                                                                                     

-0.03 0.33 

Üre 

 

0.38 0.000 

Kreatinin 

 

0.36 0.000 

GFR 

 

-0.33 0.000 

CK-MB 

 

0.25 0.004 

Trop I                                            

 

0.53 0.000 

CRP                                            

                                                  

0.20 0.01 

 

In Group C,  Significant correlations were found between NT-proBNP levels and Urea, creatinine, 

GFR, CK-MB, Trop I and CRP levels. (respectively, r: 0.38, P <0.001; r: 0.36, P <0.001; r: - 0.33, P 

<0.001; r: 25, P <0.01; r: 0.53, P <0.001; r: 0.20, P <0.05). 
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Table 4.Correlations and significance levels inControl Group. 

NT-proBNP             r                                               P 

Age 

                                                                                     

-0.45 0.000 

Urea (mg/dl) 

 

0.23 0.006 

Creatinine( mg/dl) 

 

0.03 0.34 

GFR 

 

-0,17 0.03 

CK-MB 

 

0.18 0.02 

Trop I                                            

 

0.36 0.000 

CRP                                            

                                                  

0.03 0.34 

 

Significant correlations were found between NT-proBNP levels and Age, Urea, GFR, CK-MB and 

Trop I levels in Control group. (respectively, r=0.45; P =0.000, r:=0.23; P =0.006; r= -0.17;P= 0.03, r= 

0.18; P =0.02 r=0.36; P=0.000). 

 

4. DİSCUSSİON 

Natriuretic peptides are widely used prognostic markers in the diagnosis and treatment of 

cardiovascular diseases such as hypertension, heart failure and acute coronary syndrome, 

which are involved in cardiac, vascular and renal adaptation mechanisms against 

hemodynamic changes in heart failure (10). Goetze stated that proBNP derivatives are highly 

sensitive and specific in demonstrating ventricular dysfunction, which is directly proportional 

to the severity of the cardiac condition (11). Both BNP and NT-proBNP measurements are 

useful in the diagnosis of heart failure, but there are some differences between them. NT-

proBNP is less affected by sodium consumption and glomerular filtration rate than BNP. 

Today, NT-proBNP measurements are more widely used than BNP measurements (12,13). 

The available data show that the reason for the increase in BNP levels in renal insufficiency is 

not only due to the simple reduction of passive renal clearance, but is multifactorial as part of 

the regulatory response from the heart to the kidney (14-15). BNP levels have been shown to 

increase in patients with renal insufficiency, even without heart failure ([16,17). The Working 

Group of the European Society of Cardiology (2012) reported that NT-proBNP test 

measurement levels should be interpreted together with renal disease, and higher results can 

be seen in patients with renal failure (16,17). We found that the correlations between age and 

NT-proBNP levels differed according to age groups. In Group A (age range 81-102) and 

Group B (age range 81-95) patients with a mean age of> 80, the correlations between NT-

proBNp levels and age were insignificant (r=- 0.08; p=0.23, r=- 0.10; p=0.20)(Table 5, Table 

6). In Group C(age range 43-91) correlations between NT-proBNp levels and age were 

insignificant( r=-0.03 ; p=0.33)(Table 7). The mean age in this group is 75.1±11.0 (Table 3).  
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However, in our control group (age range 23-91) with the lowest mean age (59.1±13.5)), a 

significant positive correlation was found between NT-proBNP and age(r=0.45; 

p=0.000)(Table 8). There was a significant correlation between NT-proBNp levels with urea, 

creatinine and  GFR at  Group C, which had the lowest mean age (r=0.38; p=0.000, r=0.36; 

p=0.000, r=-0.33; p=0.000)(Table 3).  

Hua Cui (18) and colleagues in their study, in patients older than 80 when years, NT pro-BNP 

level greater than ≥ 3000 pg / ml are reported that the results is determined by impaired renal 

function in these patients. They studied a patient group with an NT pro-BNP test level of 

around 3000 -10000 pg / ml and another group of patients with an NT pro-BNP test level of 

10000pg / ml. Correlations between NT-proBNP levels and renal function tests (urea, 

creatinine and GFR) were more significant in the group whose NT-proBNP level was above 

10000pg / ml (p<0.001). (r=0.25; p=0.01,r=0.32;p=0.002, r=-0.25;p=0.01)(Table1). In our 

study, Correlations between NT-proBNP levels and renal function tests (urea, creatinine and 

GFR)  were more significant in the  Group A with NT-proBNP levels> 10000pg / ml 

compared to Group B (r=0.25; p=0.01,r=0.32;p=0.002, r=-0.25;p=0.01)(Table1). When we 

examined the correlations between renal function tests such as urea, creatinine and GFR and 

NT-proBNP levels, the highest significance level (P <0.001) was seen in the Group C have 

patients. As the mean age increased in the patient groups, the correlation between NT-proBNP 

with renal function tests (urea, creatinine and GFR) decreased. NT pro-BNP level (80.7 ± 

14.6 pg / ml) was found in the control group and the correlations between NT pro-BNP and 

Age and Trop I tests were significant(r=0.23; p=0.006, r=0.36; p=0.000)(Table 8).  

In the control group, the correlations between NT-proBNP and urea, creatinine and GFR  tests 

were not significant for creatinine(r=0.03; p=0.34), significant for urea(r=0.23;p=0.006), and  

significant for GFR (r=-0.17;P= 0.03)(Table 8). 

5. CONCLUSİON 

There is a significant relationship between NT pro-BNP level and renal function tests. In 

patients aged 75 years and older with NT pro-BNP test level between 12500-20000 pg / ml  

NT pro-BNP test results determine by renal function. However, this relationship begins to 

decrease in patients over 85 years of age. Therefore, when is determining renal threshold for 

NT pro-BNP test in patients with renal insufficiency, not only according to patient GFR 

levels, but also the age groups of the patients should be taken into consideration. 
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