
ABSTRACT

Background: Cardiovascular diseases (CVD) are the main cause of mortality in end stage renal 

disease (ESRD) patients. Evidence suggests that total bilirubin levels are associated with the risk of 

CVD in general population. Higher bilirubin levels are shown to be associated with beneficial 

effects in Maintenance Hemodialysis (MHD) patients also.

Aims and objectives: 1. To assess the  serum bilirubin levels and cardiometabolic risk factors like 

Body mass index (BMI), blood pressure,  lipid profile and fasting blood glucose (FBG) in 

Maintenance hemodialysis patients.

2. To determine the association between serum bilirubin levels and Cardiometabolic risk factors in 

these patients.

Materials and Methods: A cross sectional study was carried out in 60 maintenance hemodialysis 

patients. The patients were analysed for urea, creatinine, fasting blood glucose, lipid profile, and 

serum bilirubin levels by standard methods. Body mass index, eGFR  and blood pressure were 

recorded. Appropriate statistical analysis was done.

Results: The mean serum total bilirubin levels in MHD patients was 0.7 ± 0.27 mg/dl. Those with 

lower bilirubin levels had higher FBG, total cholesterol, triglycerides, LDL, urea and lower HDL-C 

levels ( p-value<0.05). A significant negative correlation was observed between bilirubin levels and 

TGL, LDL-C, FBG and a significant positive association with HDL-C (p-value<0.05). 

Conclusion: Bilirubin appears to be a simple and cost effective biomarker indicative of 

cardiovascular risk in MHD patients. Patients with lower bilirubin levels possibly have increased 

atherogenic risk for CVD and hence strategies to modify the cardiometabolic risk factors should be 

sought in these patients with lower circulating total bilirubin levels. 
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INTRODUCTION:

nd stage renal disease is the final stage of 

chronic kidney disease with a glomerular Efiltration rate of 15ml/min or less, which is 

usually treated by dialysis or kidney transplant. It is 

estimated that there are about 55,000 patients on 

dialysis in India, and the dialysis population is 
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1growing at the rate of 10–20% annually.
The mortality and morbidity of end stage renal 

disease patients remain 10 to 20 times higher than 

those observed in the general population. The main 

cause of death in these patients is the 

cardiovascular diseases. Increasing evidence 

demonstrates that pathology, manifestations, and 
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complications of CVD differ in the presence of 
2

chronic kidney disease (CKD).  

Serum circulating total bilirubin is a breakdown 
product of normal heme metabolism and is a known 
marker for assessing the liver function. In the recent 
years, Bilirubin has been recognised as an 
important endogenous antioxidant and anti-

3inflammatory molecule.  Several prospective and 
cross sectional studies have assessed the 
association of total bilirubin levels with the risk of 

4,5,6
CVD.  An inverse association has been observed 
between circulating bilirubin level and CVD risk, 

4
which is independent of established risk factors.  
Mildly elevated bilirubin concentrations are 
consistently associated with reduced vascular 

7,8 9,10 
resistance  improved eGFR renal tubular 
function, and slowing of the progression of kidney 

11 
damage in the absence of comorbidities including 

12,13,14
liver dysfunction and bacterial infection.

Bilirubin is said to affect atherosclerosis by 
inhibiting low density lipoprotein oxidation, 
vascular smooth muscle cell proliferation and 

15
endothelial dysfunction.  A recent study has 
suggested that higher bilirubin levels are associated 

16
with beneficial effects in HD patients also.  In a 
nationwide long term cohort study, high TB level is 
associated with mortality in uremia patients 

17
undergoing long term hemodialysis.

It has been established that, the incidence of 
cardiovascular disease is increased substantially in 
the presence of Cardiometabolic risk (CMR) 
factors such as obesity, diabetes mellitus, 
hypertension and dyslipidemia.

A study done in the same region has indicated that 
low total bilirubin level is independently associated 

26with angiographically documented CAD.  But 
there is paucity of data on the association of 
bilirubin levels and cardiometabolic risk factors in 
HD patients who are at even more risk for CVD. An 
attempt was made to study the association of serum 
bilirubin levels with cardiometabolic risk factors in 
our study population.

MATERIALS AND METHODS: 

The study was initiated after obtaining the 

clearance from Institutional Ethical Committee. 

This was an observational study conducted on 60 

Hemodialysis patients over a period of 4 months 

from June 2016 to September 2016. Patients 

undergoing therapeutic hemodialysis (three times 

weekly) for more than one year in Nephrology 

department of Vinayaka Mission's Kirupananda 

Variyar Medical College & Hospital were 

considered for the study. Patients with known 

cardiac diseases, autoimmune diseases, known 

hepatic diseases, and chronic infectious diseases 

were excluded.

All the study subjects answered a questionnaire 

containing details of age, gender, smoking, alcohol 

intake, symptoms and etiology of ESRD, history of 

medications and duration of hemodialysis. Height, 

Weight, Waist circumference, Hip circumference, 

Blood pressure were noted for all the patients. Body 

mass index (BMI) and Waist Hip ratio (WHR) were 

calculated. BMI was calculated by dividing the 

body weight (in kilograms) by the square of height 

(in meters). Fasting blood samples were collected 

from all the subjects immediately before the HD 

procedure, after getting informed consent. Blood 

samples were collected in appropriate containers 

and analysed for urea, creatinine, fasting blood 

glucose, lipid profile, and serum bilirubin, by using 

a Semiautomated analyser.

Blood glucose was analysed by using the glucose 

oxidase peroxidase method. Total cholesterol and 

triglyceride levels were estimated by Cholesterol 

oxidase - peroxidase and glycerol 3 phosphate 

oxidase - peroxidase methods, respectively. HDL-

C was measured by direct method and LDL-C was 

calculated by using the Friedwald formula. Urea 

and creatinine were estimated by enzymatic UV- 

kinetic method (Glutamate dehydrogenase) and by 

R.Sudha, et.al : Bilirubin and Cardiometabolic risk in Hemodialysis

National Journal of Basic Medical Sciences | Volume 9 | Issue 3 | 2019



123

modified Jaffe's two point kinetic method, 

respectively. Serum bilirubin was analysed by 

modified Jendrassik & Grof's method. eGFR was 

calculated using the MDRD formula. For the 

purpose of analysis, the study subjects were divided 

into two groups according to their bilirubin levels. 

Subjects with bilirubin levels ≤  0.5mg/dl were 

considered as group I and subjects with levels 

above 0.5mg/dl and ≤ 1mg/dl, as group II. Only 

two patients had bilirubin levels above 1mg/dl and 

they were not included in the groups.

Statistical Analysis :

Statistical analysis was carried out by SPSS 

software. The results are presented as Mean ± 

Standard deviation. Pearson's rank correlation 

coefficient was used to evaluate the relationship 

between bilirubin and cardiometabolic risk factors. 

Student's t test was applied to estimate the 

difference between the groups. A P value of less 

than 0.05 was set as significant.

RESULTS: 

The demographic and biochemical characteristics 

of the study subjects are depicted in Table 1. 

Correlation of serum bilirubin with other variables 

is presented in Table 2. 

Of 60 patients studied, there were 19 women and 41 

men, and the mean (±SD) age was 50.71 ± 13.30 

years (range: 22-72 years). 55% of patients had 

type 2 Diabetes mellitus. Duration of diabetes 

ranged from 1 – 20 years.  Mean serum bilirubin 

level of all the study subjects was 0.7 ± 0.27 mg/dL 

(range 0.3–1.1 mg/dL). Table 3 shows the 

characteristics of subjects of group I, group II and 

their difference in means. 

Table 1: Biochemical characteristics of study 

subjects

Table 2: Correlation of serum Bilirubin with 

other variables

* Statistically significant

R.Sudha, et.al : Bilirubin and Cardiometabolic risk in Hemodialysis

National Journal of Basic Medical Sciences | Volume 9 | Issue 3 | 2019



124

Table 3: Biochemical characteristics of Group I 

and Group II subjects

* Statistically significant

DISCUSSION: 

Patients with diabetes undergoing dialysis still 

experience extremely high mortality, the leading 

causes of which have been shown to be 

atherosclerot ic  cardiovascular  diseases  
18 

(ASCVDs). The effects of hemodialysis are 

complex and include the removal of circulating 

antioxidants, including uric acid and ascorbate, 

from the aqueous phase of plasma, leaving proteins 
19 vulnerable to oxidation. It has been widely 

accepted that oxidative stress is highly prevalent in 

Chronic kidney disease and is further exacerbated 

by hemodialysis procedures, contributing to the 

increased morbidity and mortality in them.

Importance of Bilirubin in atherosclerosis has 

increased in recent years. Bilirubin possesses a 

potent antioxidant activity, effectively scavenging 

peroxyl radicals and suppressing oxidation of lipids 
3

and lipoproteins.  Clinical studies have shown that 

higher levels of serum bilirubin, even within 

normal range, are associated with reduced all-cause 

mortality as well as the incidence of ASCVD in 
18,20

patients without chronic kidney disease.  

In the present study, there was a statistically 

significant increase in the levels of traditional 

cardiometabolic risk factors such as, total 

cholesterol, triglycerides, LDL-C, FBG and 

decrease in HDL-C of group I subjects when 

compared group II. This shows that the 

hemodialysis patients with lower bilirubin levels 

are at increased risk of CVD, when compared with 

HD patients with higher bilirubin levels, within the 

physiological range. The possible mechanism 

could be, pronounced oxidative stress in HD 

patients might have caused the depletion of plasma 

bilirubin. Serum bilirubin levels had a highly 

significant negative association with triglycerides, 

LDL-C and FBG. Studies have shown an inverse 

relationship between serum levels of bilirubin and 

circulating lipids, such as triglycerides, total 
21 ,22cholesterol, and LDL-C  However, no 

association was seen between total bilirubin and 
23

Triglycerides in a large Chinese cohort.  Thus, 

serum bilirubin may be considered a marker of 

CVD risk, suggesting higher bilirubin levels within 

the normal range may offer a cardioprotective role 

in HD patients also. 

Urea and Creatinine levels were increased in Group 

I than Group II and also had negative association 

with bilirubin. There was no association with 

eGFR, blood pressure and BMI, whereas Fukui et 

al., found that serum total bilirubin was positively 
24associated with eGFR.  

Few of the studies have shown inverse correlations 

between serum bilirubin concentration and 
25

hypertension , whereas the present study did not 

show any relationship among them. Bilirubin 

affects atherosclerosis by several inhibiting 

mechanisms, including low density lipoprotein 

oxidation, vascular smooth muscle cell 
15

proliferation, and endothelial dysfunction.  Mildly 

elevated circulating bilirubin levels seems to 

represent a promising target for prevention and 
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reduction of the prevalence of CVD and other 

oxidative stress disorders, including type 2 diabetes 
20mellitus and cancer.

To conclude, HD patients with bilirubin levels≤  

0.5mg/dl may indicate increased risk of CVD.  

Thus, the findings of the present study support the 

hypothesis that lower bilirubin levels are associated 

with increased CVD risk in HD patients. 

LIMITATIONS: 

Smaller sample size makes it difficult to generalise 

the results to a larger population, hence a 

longitudinal study with larger sample size is 

demanding. Fractionation of bilirubin was not done 

to associate which fraction of bilirubin, when 

altered is associated with cardiovascular disease 

risk. 

CONCLUSION : 

Bilirubin, a simple and cost effective biomarker 

may have a potential role in the causation of CVD 

in HD patients. Patients with lower bilirubin levels 

may be at increased atherogenic risk and strategies 

to modify the cardiometabolic risk factors should 

be sought in those patients with lower circulating 

total bilirubin levels. The results of this study may 

positively impact the management of HD patients 

as it could be a potential therapeutic target to reduce 

CVD risk, extending the lifespan of these patients. 
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