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Background: B- type natriuretic peptides (BNP) were initially discovered in the porcrine brain, but the highest levels were 
reported in heart. It is a peptide with 32 aminoacids and is synthesized from the left ventricle as a result of increased 
myocardial wall stress. There is sufficient data in support of its cardiac damage contribution in the cardio vascular 
disease (CVD) but does it work in the development of chronic kidney disease (CKD) associated CVD is yet unclear that 
is why we planned to investigate its relation with the primary cardiac insult in CKD patients by executing a case control 
study. A case control study was carried out on 140 male and female subjects with chronic kidney disease especially 
secondary to hypertensive and diabetic nephropathy. Demographics and case history of patients were noted on a 
performa and categorize patients in to groups according to base line levels of Glomerular filteration rate (GFR) as 
defined by the classification of the national kidney foundation. The BNP levels of these patients and controls were 
recorded and correlate to lipid profile for the assessment of cardiac risk ratio in these patients  Out of 210 subjects, 70 
served as controls while 140 were CKD patients. The results showed mean ranks of TC levels in cases, 158.2mg%, 
where as in controls it was 131.6mg% with significance of p-value ˂0.025, Similarly for lipid profile the difference in 
case-control values found statistically significant as LDL(p˂0.05), HDL (p˂0.0001), TG (p˂0.05), while the deterioration 
in renal function measured through blood urea (p˂0.0001), and creatinine (p˂0.0001) found also significant in CKD 
patient. BNP levels in CKD population were measured significantly higher (p˂0.005) as matched with those of controls. 
This study is helpful in identifying the risk population at the right time to initiate the preventive measures. The findings 
showed a set BNP value to start prophylactic therapy thus would delay the cardiac disease onset and its complications.  
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INTRODUCTION 

The unavoidable attrition of nephron function 
occurring over several months to years, chronic kidney 
disease (CKD) is a communal health problem worldwide. 
High prevalence of CKD i.e. 11 to 13% has been well 
documented globally, whereas its wide spread presence in 
Pakistan is 21 million (Hill et al. 2016). Initially patients 
with CKD were characterized by slight decline in 
glomerular filteration rate (GFR) and albuminuria 
(Eknoyan et al. 2012) however the advancement of CKD 
were also reported to have compromised quality of life 
(QOL) (Zimbuzdi et al. 2016) 

Cardiovascular disease (CVD) is the most essential 
cause of death in patients with CKD. Heart disease can 
cause the kidney disease & the renal impairment can 
cause cardiac disease (kidney- heart interaction) has also 
been described in various researches (Lentini et al. 2012) 
there is a need of evaluation of close association of CKD 
& CVD by a number of biomarkers termed as “Reno 

cardiovascular biomarkers” (Iwanaga & Miyazaki, 2010) 
these markers classified as neurohormones, (Dhaun et.al. 
2015) metabolic hormones (Dong & Ren, 2014) cardiac 
injury markers, (Khel et al. 2012) inflammatory (Ho et al. 
2013) & oxidative stress markers (Sedeek et al. 2013). 
The precarious biomarker in context of managing cardiac 
risk in CKD patients is brain natriuretic peptide (BNP).  

BNP is a type of neurohormone released in response 
to increase cardiac filling pressure. The measurement of 
plasma BNP have been shown to reflect volume status to 
predict risk for admission and discharge and serve as a 
treatment guide in a variety of clinical settings (Breidthardt 
et al. 2009) CKD secondary to hypertension, diabetees 
mellitus, glomerulonephritis and obstructive nephropathy 
associated with metabolic risk factors induce 
cardiovascular damage (Dhaun et al. 2015) there were; 
however conflicting data on the association between BNP 
and metabolic risk factors. The aim of present study was 
to examine different BNP cut off values as a cardiac 
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biomarker in normal as well as in CKD patients, the 
database of which has not been documented in Pakistan 
and to determine its correlation with lipid profile.    
  
MATERIALS AND METHODS 

Study design & setting  
Using Case-control study design, this research was 
carried out in 2 reputable hospitals of Sindh province of 
Pakistan during January to August 2019. The selection of 
hospitals was based on convenience sampling. Total 70 
controls and 140 cases, 70 from JPMC and 70 from PNS 
Shifa hospital Karachi were approached and agreed to 
participate, at the time of visit were included in the study.  

Inclusion criteria  
Male and female normal subjects aged between 35-60 
years without any co-existing disease and male and 
female chronic kidney disease patients for ≥ 5 years were 
included in the study  

Exclusion criteria  
Patients with renal replacement (dialysis or kidney 
transplant), history of coronary artery disease, 
hepatopathologies, receiving hormonal or steroidal 
treatment, pregnancy and association of many co-existing 
diseases were excluded from the study.  

Study Instrument 
A research proforma was raised after through literature 
search on the CKD patients. The proforma was based on 
the demographic characteristics, medical, past, family, 
drug history and life style issues. Anthropometric 
measurements (BMI), baseline routine investigations and 
research variables were recorded.    
The research tool was to indicate of BNP levels in plasma 
samples stored in ethylene diamine tetra acetic acid 
coated tubes, using NT-pro BNP ELISA KIT, Glory 
science company (cat no, PRS-01129hu) and ELISA plate 
reader, synergy HTX multi-mode reader (Bio Tek) 
highland park, Winooski, VT05404-0998,USA. BNP 
fragments are stable in whole blood, serum plasma and 
other biological fluids for several hours at room 
temperature or 4ο C (2-8ο C) 

Sample size estimation 
Sample size was calculated by software open EPI version 
3.  Single proportion method was used to draw the 
samples with 5% margin of error and 95% confidence 
interval. The required sample size was found to be 140. 
However we assumed + 10 samples to find response rate 
of this study.  

Sampling Procedure 
Chronic kidney disease patients were divided in to groups 
according to baseline stages of GFR as defined by the 
classification of the national kidney foundation. 6 ml of 

blood was collected from every partaker by venipuncture, 
following standard procedural protocol following 8 hour 
fasting. The drawn blood was transferred in to EDTA 
coated sampling tubes and centrifuged at 3,500 rotations 
per minute for 10 min at +4οC to separate plasma from 
blood within an hour of sampling and hemolysate free 
plasma was stored at 70οC till required for biochemical 
estimation after setting down to room temperature.  
The stored plasma was taken under consideration for BNP 
levels, serum urea, and serum creatinine and lipid profile 
in both controls and CKD patients.  

Statistical Analysis 
Data analysis was done by SPSS (Statistical package for 
social sciences) version 22. Continuous variables were 
presented in mean±SD. For categorical data frequency 
and percentages were recorded. Differences between 
groups have been tested using t-test at p˂0.05 chosen 
level of statistical significance.  
 
RESULTS  

Out of 210 approached subjects, 70 normal healthy 
individuals and 140 cases of CKD were included in the 
study. Demographic characteristics of normal healthy 
individuals and CKD cases & categorization of CKD 
patients according to GFR in to stage 3 and 4 shown in 
figure 1 

Table 1 showed the lab parameters of control group 
and CKD cases. Serum Urea, Serum Creatinine & lipid 
profile for cholesterol and triglycerides were in the normal 
range for control subjects. . All healthy normal individuals 
had BNP value less than 100pg/ml. Serum Urea & Serum 
Creatinine of CKD patients were above the normal range 
due to non-functioning kidneys. Serum Cholesterol of 
65(46.4) patients were in the range of ˂ 160 and 75(53.6) 
patients had a value ˃160. 77(55) patients of TG level 
were in the range of 30-150 and 63(45) patients had 
values above 150. The BNP values of 14(10) patients of 
CKD cases were showed in normal range but the rest of 
126 (90) cases showed above normal values i.e. 
˃100pg/ml. 

Table 2 showed the mean ranks of total cholesterol 
level (TC) in CKD cases 158.2+5.9 where as in controls it 
was 131.6+6.2 with significance of p-value 0.025. The low 
density lipoprotein (LDL) values of controls around 
108.5+3.8 and CKD cases around 126.6+9.5 which was 
higher as compared to controls with p-value 0.033 and 
high density lipoprotein had a values around 52.4+4.2 in 
controls and with CKD cases had values around 24.66+ 
6.6 with statistically significant p-value of 0.0006.. In 
relation to triglycerides, controls exhibited a value of 
141.6+7.8 and with CKD cases 181.1+11.5 with a p-value 
of 0.05.Brain natriuretic peptide (BNP) measurements in 
normal subjects were 163.8+6.6 and in CKD cases around 
272.6+12.6 which is statistically significant with p-value 
less than 0.0003 respectively.   
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Figure 1: Demographic characteristics of Controls & Cases & Categorization of patients according to GFR  

 
Table: 1: Lab Parameters of Control Group & CKD Cases 

 

  Research Variables                                 Controls                              Cases 

S Urea (mg/dl) n=70(%) n=140(%) 

10-50 70(100) 0(0) 

> 50 0(0) 140 (100) 

S Creatinine (mg/dl)   

0.5-0.9 70(100) 0(0) 

> 0.9 0(0) 140(100) 

S Cholesterol (mg/dl)   

˂160 70(100) 65(46.4) 

˃160 0(0) 75(53.6) 

TG (mg/dl)   

30-150 43(61.4) 77(55%) 

> 150 27(38.6) 63(45%) 

BNP (pg/ml)   

< 100 Normal 70(100) 14(10) 

˃100 (Goal for hospital discharge ) 0(0)  126(90)  
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Table 2: Comparison in Lab Parameters of Controls & CKD Subjects 

 

Parameters 
Controls 

(Mean Ranks) 
CKD 

(Mean Ranks) 
P –Value 

TC (Total Cholesterol) 131.6±6.2 158.2±5.9 0.025 

LDL (Low density Lipoprotein 108.5±3.8 126.6±9.5 0.033 

HDL (High density Lipoprotein) 52.4±4.2 24.66±6.6 0.0006 

TG   (Triglycerides) 141.6±7.8 181.1±11.5 0.05 

S. U ( Serum Urea) 34.0±4.5 110.6±6.8 0.001 

S.Cr  (Serum Creatinine) 0.763±0.05 4.739±0.8 0.001 

Hb   (Hemoglobin) 15.2±1.8 9.7±2.5 0.005 

BNP (Brain natriuretic peptide) 163.8±6.6 272.6±12.5 0.0003 

 
 
DISCUSSION 

The current study has been designated to govern the 
association of BNP as a prognostic marker in chronic 
kidney disease patients. It is indicated in several studies 
that BNP is a new marker known for recognition of 
prognosis of CHF in CKD cases (Raizada et al. 2007). 
Cardiorenal syndrome is a pathophysiological condition in 
which cardiac and renal sign and symptoms coexist, it 
amplifies the progression of failure of either heart or 
kidney, and has extremely bad prognosis. According to 
many researches   BNP has a major role in the heart-
kidney connection (Okamoto et al. 2019). Studies in the 
past demonstrated that the number of patients with CKD is 
increasing day by day worldwide with poor outcomes and 
high cost of treatment (Levin et al. 2017). 

The existing study measures the plasma BNP levels 
in normal subjects and CKD patients, and uses this as a 
prognostic tool in CKD patients while correlating it with 
serum BNP, serum urea and creatinine levels. It was 
observed from the study that serum urea, creatinine and 
BNP levels of all diagnosed cases were on the rise as 
compared to normal subjects with p-value 0.001 and 
0.003 respectively. These findings are in favor of one 
study, which revealed that the state of disease associated 
with high circulating levels of BNP is CKD (Desai et al. 
2011). Similarly another prospective study conducted on 
507 patients revealed that BNP levels were higher in 
cases of cardiorenal syndrome as compared to normal 
kidney function (Dos et al. 2019) In contrast to this, 
evidence  of another study found that the plasma BNP 
levels were elevated without additional cardiac stress in 
patients due to its inhibitory effects of its  degradation 

(Clerico et al. 2017) 
Some previous studies showed that increased serum 

urea and creatinine is associated with poor clinical 
outcomes of heart failure patients (Brisko et al. 2013), this 
is strengthened by the work of Matsue etal,  who indicated 
that urea and creatinine is able to provide additional 
information beyond clinical presentation including albumin, 
blood pressure and electrolyte imbalance. Therefore, the 
parameters of my study represent a promising laboratory 

test for estimating the prognosis of cardiac risk in chronic 
kidney disease patients up to 180 days (Matsueet al. 
2017). 

Although BNP is an excellent biomarker for 
diagnosing and monitoring of cardiovascular risk in 
chronic kidney disease patients, the levels are also 
critically affected by numerous factors.   These factors 
include blood pressure (Hirata et al. 2001), aging (Kawaiet 
al. 2004), obesity (Sugisawa et al. 2010) and anemia 
(Palazzuoli et al. 2011) indicating the necessity for careful 
interpretation. The study showed that the hemoglobin 
levels were markedly lower in CKD cases; as compared to 
controls with p-value 0.005 i.e. is statistically significant. 
Multiple other studies also claimed about the 
hematological parameters such as red cell distribution 
width (RDW) which has been proven as a strong 
contestant for evaluation of heart failure (Uemura,et.al. 
2016) therefore authors should have accustomed data for 
the effects of these factors.  

The close association of CKD with CVD has led to the 
hypothesis that they both share a common antecedent. 
This concept has been labeled as metabolic syndrome by 
the World Health Organization (WHO) (Ramadan et al. 
2016).The syndrome is characterized by an increase in 
both triglycerides (TG) and low density lipoproteins (LDL) 
and a decrease in high density lipoproteins (HDL) It was 
showed from this study that the triglycerides and LDL 
levels were higher, and HDL levels were lower in all cases 
with p-value 0.05, 0.033 and 0.0006 respectively. These 
findings support the basis of study conducted in 2017, that 
metabolic risk factors lead to cardiovascular disease, and 
their main consequences may induce cardiovascular 
damage (Tuneet al. 2017). Studies revealed that BNP 
levels increase with ischemia, CV fibrosis and coronary 
endothelial dysfunctions (Paulus & Tschöpe, 2013).  
However, some studies still revealed on an unclear 
association between BNP levels and metabolic risk factors 
Logistic regression analysis also suggested little or even a 
negative association between BNP levels, waist 
circumference, triglycerides, HDL and LDL levels.  

Body mass index has been established as a fitness- 
marker, cut off points of which are predictors of mortality 
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and morbidity in populations of various cultures and 
ethnicity (Segheto et al. 2017) the relationship between 
BMI and BNP should also be accessed  and it was found 
from this study that the BMI of all CKD cases were on 
higher and considered as obese.  It has been shown that 
lipid metabolism influences the BNP levels, and the obese 
individuals have reduced natriuretic peptide levels.  

Moreover, more studies are required to explore the 
association between BNP levels and body mass index. 

CONCLUSION 
BNP considered as a critical marker characteristic of 
cardiovascular variations from the norm in CKD patients. 
An epic finding of this examination has been distinguishing 
progressively raised BNP in older people with CKD. The 
investigation likewise uncovers connections of 
dyslipidemia in CKD with BNP. In light of this examination 
further comparable investigations ought to be completed 
to unfurl increasingly novel markers as harbingers of 
cardiovascular sickness in CKD.  
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