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Abstract 

Background and Objective: Cardiovascular disease is the leading cause of morbidity and mortality in diabetic patients. 
The objective of this study was to determine the frequency of diabetic patients with a serum BNP level greater than 100 
pg / ml and to establish the relationship between BNP and other variables. Methods: This is a cross-sectional study 
carried out in 50 diabetic patients admitted to the metabolic diseases department of the University Hospital of 
Brazzaville between May and October 2018. Results: A single type 2 diabetic patient presented a BNP = 187.4 pg / ml, a 
frequency of 2%. BNP level was associated with age (p = 0.005) and creatinine (p = 0.003). The small number of samples 
and an untargeted population did not allow us to profile BNP in diabetic patients. Conclusion: the mean BNP is high in 
diabetics in Congo Brazzaville despite a small sample size which does not allow the results to be generalized. 
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INTRODUCTION  

Cardiovascular disease (CVD) is the leading cause of morbidity and mortality in diabetic patients [1]. WHO 

estimates that by 2030, nearly 23.6 million people will die from CVD, mostly from heart disease and 

stroke. According to projections, these conditions will remain the first cause of death. Over 80% of CVD 

deaths occur in low- and middle-income developing countries [2]. 

The risk of heart failure is markedly increased in diabetes, not only because of the associated risk of 

coronary artery disease or high blood pressure, but also in diabetic cardiomyopathy [3-5]. 

The ventricles of the heart release B-type natriuretic peptide (BNP) in response to volume expansion and 

pressure overload [1]; therefore, the concentration of BNP can be used as a biochemical marker for heart 

failure. BNP levels are elevated in diabetics with left ventricular dysfunction. Thus, the BNP assay provides 

additional precision when the clinic is insufficient to diagnose this pathology [6-8]. 

The objectives of this study were to determine the frequency of BNP positive diabetic patients and to 

establish the relationship between BNP and other socio-demographic and biological variables. 

MATERIALS AND METHODS 

This is a descriptive and analytical study carried out between May and October 2018. The selection of 

patients was made by random draw after their informed consent. All patients with any pathologies likely 

to cause an increase in serum BNP, including renal failure, acute myocardial infarction, cirrhosis, 

pulmonary embolism and severe hypertension, were excluded from the study. Venous blood was drawn 

from the elbow crease in fasting patients and centrifuged at 3000 rpm for 15 minutes. 200-500μl aliquots 

of serum and plasma were stored, respectively in dry and EDTA tubes at + 4 °C. 
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The concentration of the serum BNP molecule was determined by a 
quantitative test based on the principle of immunodetection by 
sandwich (FinecareTM FIASysteme, Wondfo, China). The patient at risk 
(BNP positive) is the one whose concentration was higher than the 
normal value (BNP <100 pg / ml) [9]. 

The Architect C4000 machine (Abott, USA) was used for the 
determination of creatinine, urea, amino transferases and blood sugar. 
200 μl of serum was taken for the assay of these biomarkers. 

The glycated hemoglobin (HbA1C) assay was performed using the 
MultiCare HbA1C kit (SD BIOSENSOR, Korea) which uses reflectometry 
and immunoassay technique. 

Data processing was carried out using R Studio version 1.2.1 software. 
The ANOVA test was used for comparison of proportions between 
groups. Multivariate logistic regression analyzes were performed to 
measure the association between the plasma BNP level as a function of 

socio-demographic (sex, age, level of education), biological (serum 
creatinine, uremia, transaminemia, glycemia, glycated hemoglobin) 
variables. Spearman's correlation analysis was used to determine the 
correlation between BNP and biological variables as well as age. The 
threshold of statistical significance was set at p <0.05. 

RESULTS 

Tables 1 present the socio-demographic characteristics of the patients. 
The mean age of the patients was 54 years, with extremes of 22 and 80 
years (Figure 1.A). The proportion of women was 74% compared to 
26% of men (Figure 1.A). The age group of 52–69 years was best 
represented, followed by that of 22–50 years (Figure 1.D). 

The frequency of positive BNP was 2% representing a single 71-year-
old type 2 diabetic patient (Figure 1.C) (Figure 1.B) who had a serum 
BNP concentration of 187.47 µg / ml. 

 

 
Figure 1: Distribution of patients. A. Distribution of patients by age group and sex. N = total number of patients by age group. B. Distribution of patients by age 

according to the BNP test (BNP positive for a serum level> 100 pg / ml). C. Type of diabetes as a function of serum BNP level. Only a 71-year-old female patient had a 
positive BNP concentration of 187.47 pg / ml. D. Distribution of age groups according to type 1 and 2 diabetes. The 52-62 age group is the most affected with type 2 

diabetes. 

Linear regression analyzes showed an association between serum BNP 
and age as well as serum creatinine (Table 1). A significant correlation 
between BNP, age and creatininuria was demonstrated (Table 2). 

Table 1: Sociodemographic characteristics of diabetic patients 

Variable Value (n=50) 

Mean ± SD age (years) 54.44±12.14 
Gender (%)  

Male 13(26.0) 
Female 37(74.0) 

Study level  (%)  
Promary 34(68.0) 
Secondary 11(22.0) 
High 5(10.0) 

Type of diabete (%)  
Type 1 16(32.0) 
Type 2 34(68.0) 

 

 

 

Table 2: Linear decrease test between BNP and other biological and 
age variables 

Variables p-value 

Age (years) 0.005 

ALAT 0.2 

ASAT 0.2 

Creatininemia 0.003 

Glycemia 0.1 

HbA1C 0.8 

BMI 0.5 

Weight 0.7 

 

 

 

 



 

 

155 

DISCUSSION 

The present study reports a prevalence of 2% of positive BNP. In view 
of these results, we must point out the limits linked to the BNP assay. 
The most important is the existence of a gray area between 100 and 
500 pg / ml [10] where the dosage does not allow a precise diagnosis to 
be concluded. The explanation for this area is linked to several factors 
interfering with the interpretation of the dosage, such as kidney 
failure, age and severe hypertension. A study has shown that more 
than 25% of women aged over 75, free from cardiovascular 
pathologies, had BNP levels greater than 100 pg / ml [11]. In our study, 
the patient with a positive BNP assay was a 71-year-old woman with a 
BNP of 187 pg / ml; blood pressure figures were 15 cm Hg for systolic 
and 9 cm Hg for diastolic, serum creatinine was 14.3 mg / ml. Finally, 
the diagnostic interest of the assay lies mainly in its strong negative 
predictive value with a BNP threshold of 100 pg / ml [10]. 

In our study population, there is the predominance of the age group 
between 50 and 70 years (48%), which seems to be consistent with the 
study by Sprafka et al [12]. On the other hand, other studies report a 
lower average age with an average age of 58 years and extremes 
ranging from 40 to 59 [13]. 

The diabetic patients in our study are predominantly female (74%). This 
study is consistent with that of Mansour et al [13] which had a female 
predominance amounting to 73.17%. This predominance is probably 
explained by the high attendance of women by health programs 
directly dedicated to them. 

BNP was associated with serum creatinine (P = 0.003) and age (P = 
0.005). Our study reported some correlation with age (r = 0.38) and a 
strong correlation with serum creatinine (r = 0.87). The increase in BNP 
and age are along the same lines, so are the increase in BNP and serum 
creatinine. 

CONCLUSION  

This study showed a BNP frequency greater than 100 pg / ml (BNP = 
187.4 pg / ml) of 2% in a 71-year-old type 2 diabetic patient. Serum 
BNP level was associated with age and creatinine. The small number of 
subjects and the lack of a well-targeted study population (type 1 
diabetics or type 2 diabetics) explains this very low frequency of 
positive BNP and did not allow us to establish the BNP profile in 
diabetic patients. In perspective, we propose to extend this survey to a 
larger population and also to clearly define this case-control study 
population by taking type 2 diabetics with and without vascular 
complications. 

State of current knowledge on the subject 

In Congo, despite the frequency of cardiovascular diseases, data on the 
essential role of this biomarker in the management of heart failure in a 
population at risk are non-existent. 

Contribution of our study to knowledge 

This work provides data on the hospital prevalence of positive BNP in 
the diabetic population at the University Hospital of Brazzaville 
(Congo). The low figures found in our study arouse the interest to 
continue this work by carrying out a case-control study taking type 2 
diabetics with and without vascular complications, with the aim of 
clarifying the place of this biomarker in the management. heart failure, 
a common pathology in diabetics. 
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