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ABSTRACT 
 

Chronic renal failure (CRF) is attributing to increased morbidity and mortality worldwide. Lipid 
abnormalities can be detected as early as renal function begins to decline.  Dyslipidemia associated with CRF is 
often related to the type of renal replacement therapy. Approximately 20-40% of hemodialysis patients have 
been estimated to have elevated triglycerides and decreased HDL in addition to increased Lp(a) and oxidized 
LDL. We have done this study to estimate and compare traditional lipid profile with lipid related ratios among 
the conservatively managed patients and patients on haemodialysis. This cross sectional study was done in 
tertiary care teaching hospital and included 50 healthy controls and 60 CRF patients, among which 30 were on 
conservative management and remaining on haemodialysis. Lipid profile and cardiovascular specific lipid 
indices were done and noted in all patients. Total cholesterol (213±22.9), triglycerides (242.3±36.4) and VLDL 
(48.3±7.6) were significantly increased among CRF patients with conservatively management compared to 
those on haemodialysis (p<0.001). HDL levels were reduced significantly and lipid related indices were 
significantly increased (p<0.001) in patients on haemodialysis compared to conservatively managed patients. 
The specific markers for atherosclerosis such as reduced HDL and raised lipid related indices were observed 
among patients on haemodialysis, hence putting them at higher risk for cardiovascular complications. 
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INTRODUCTION 
 

The incidence of chronic renal failure (CRF) is increasing worldwide with high mortality and morbidity. 
[1] It is estimated that approximately 229 per million populations in India are suffering from End Stage Renal 
Disease (ESRD). One of the reasons could be due to rising incidence of diabetes and hypertension. [2] 
 

CRF is a state which results from a permanent and usually progressive reduction in renal function in a 
sufficient degree to have adverse consequence on other systems. [3] The most common cause for mortality in 
these patients includes cardiovascular, cerebrovascular and peripheral vascular diseases.  Death due to 
cardiovascular complications is 4-20 fold higher in CRF patients than any other cause in general population. 
These complications are due to many metabolic and endocrinal disturbances among which dyslipidemia is one 
of the constant feature of CRF. [4] Deaths due to CVD complications are attributed to lipid abnormalities 
associated with CRF. [1] Lipid abnormalities can be detected as early as renal function begins to decline 
(Glomerular Filtration Rate <50ml/min) but type and severity vary among different patients at different stages 
of disease. Most characteristic lipid abnormality is increased serum triglycerides, very low density lipoprotein 
(VLDL), intermediate density lipoprotein (IDL) and low levels of high density lipoprotein (HDL). [4, 5]  
Dyslipidemia also play a significant role in the initiation and progression of glomerular and tubulointerstitial 
diseases. [1] Dyslipidemia associated with CRF is often related to the type of renal replacement therapy.  
 

Mechanism of dyslipidemia associated with CRF involves many metabolic alterations such as 
hypertension and diabetes. Considering that there is no or few data available about the pattern of lipid 
abnormalities in non diabetic CRF patients and influence of hemodialysis on the lipid abnormalities. Hence we 
undertook this study to estimate traditional lipid parameters like total cholesterol (TC), triglycerides (TG), low 
density lipoprotein cholesterol (LDL-c), high density lipoprotein cholesterol (HDL-c),  non HDL-c and lipid 
related ratios like TG/HDL-c, TC/HDL, LDL-c/HDL-c and non HDL-c/HDL-c. 
 

MATERIALS AND METHODS 
 

A cross sectional study of serum lipid profile and lipid related ratios in chronic renal failure patients 
were carried out from February 2007 to February 2008. Controls and clinically diagnosed cases of CRF 
attending outpatient department (OPD) and dialysis units were included after obtaining written informed 
consent and the protocol was approved by the Institutional ethics committee.  
 

A total number of 110 subjects participated in the study, of which 60 were CRF cases and 50 were 
healthy controls. Clinically diagnosed cases of chronic renal failure > 20 years of age were included.  Among 60 
CRF cases, 30 were on maintenance hemodialysis for a period of 5 months to 3 years.  These patients were 
undergoing hemodialysis for 3-4 hours three times a week. Remaining 30 patients were on conservative line of 
treatment. 50 normal healthy individuals without any major medical illness were included. We excluded 
patients with diabetes mellitus, familial hyper lipoproteinemias, hepatic dysfunction and patients on 
hypolipidemic drugs. About 5ml of venous blood was drawn under aseptic precautions in a sterile bulb from 
selected subjects after period of overnight fasting of 12 hrs, serum was separated by centrifugation and used 
for analysis. Total cholesterol was estimated by cholesterol oxidase- peroxidase method, Triglycerides by 
Glycerol oxidase and peroxidase method, HDL by precipitation method and LDL and VLDL was calculated by 
Fried Wald’s formula after considering its limitations. Other lipid ratios like LDL-c/HDL-c, TC/HDL-c, TG/HDL-c, 
Non HDL, Non HDL-c/HDL-c were calculated. Lipid profile was analyzed by using ERBA kits in microlab semi-
autoanaylzer of MERCK Company. All the reagents used in the estimation were of analytical grade. The 
subjects were categorized into Group I(controls), Group II (Conservative treatment) and Group III 
(hemodialysis). 
 
Statistical Analysis 
 

Descriptive data is represented as mean and standard deviation (SD). Comparison of biochemical 
parameters between the three groups is done using one way ANOVA.  Comparison of lipid parameters and 
lipid ratios was done between conservative and hemodialysis patients by using unpaired t test. 
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RESULTS 
 

The baseline demographic characteristics of patients in all three groups were comparable. The lipid 
profile among the study groups was significant as shown in table 1.  The lipid profile and lipid related indices 
between conservatively managed patients and patients on haemodialysis were shown in table 2. 
 

Table 1 Lipid profile among study groups 
 

Parameters Group I (n=50) 
(Controls) 

Group II (n=30) 
(Conservatively managed 

patients) 

Group III (n=30) 
(Hemodialysis patients) 

P value 

Total cholesterol (mmol/L) 182±22.7 213±22.91 197.6±22.7 0.001 

Triglycerides (mmol/L) 115±30.1 242.3±36.4 196.83 ± 21.83 0.001 

HDL (mmol/L) 44.3±5.0 40± 4.0 32.2±3.08 0.001 

LDL (mmol/L) 115.4±23.4 125.2±18.4 125.4±22.4 0.001 

VLDL (mmol/L) 22.9±6.0 48.38±7.6 39.2±4.37 0.001 

TC/HDL 4.12±0.63 5.36±0.73 6.18±1.0 0.001 

TG/HDL 2.65±0.8 6.11±1.05 7.35±6.12 0.001 

LDL/HDL 2.64±0.63 3.16±0.58 3.93±0.91 0.001 

Atherogenic Index of Plasma (AIP) 0.92±0.3 1.79±0.18 1.88±0.37 0.001 

 
Table 2: Comparison of lipid profile and lipid related indices between group II and III 

 

Parameters Group II (n=30) 
(Conservatively managed 

patients) 

Group III (n=30) 
(Hemodialysis patients) 

P value 

Total cholesterol (mmol/L) 213±22.91 197.6±22.7 0.001 

Triglycerides (mmol/L) 242.3±36.4 196.83±21.8 0.001 

HDL (mmol/L) 40± 4.0 32.2±3.08 0.001 

LDL (mmol/L) 125.2±18.4 125.4±22.4 >0.05 

VLDL (mmol/L) 48.38±7.6 39.2±4.37 0.001 

TC/HDL 5.36±0.73 6.18±1.0 0.001 

TG/HDL 6.11±1.05 7.35±6.12 0.001 

LDL/HDL 3.16±0.58 3.93±0.91 0.001 

AIP 1.79±0.18 1.88±0.37 0.001 

Non HDL 173.75±22.5 165.36±22.79 0.001 

Non HDL/HDL 4.39±0.73 5.19±1.03 0.001 

 
DISCUSSION 

 
The present study includes 110 subjects of which 60 were chronic renal failure patients and 50 were 

normal healthy individuals.  
 

The mean values of blood urea, serum creatinine, serum sodium and potassium in controls were in 
the range of 30.3 ± 16.0 mg/dl, 1.3 ± 0.4 mg/dl, 140 ± 5.2 mmol/L and 3.5 ± 0.4 mmol/L respectively. In cases 
they were in the range of   105.8 ± 40.7mg/dl, 6.7 ± 3.6 mg/dl, 133.1 ± 7.3 mmol/L and 4.7 ± 0.8 mmol/L 
respectively. The mean values were increased in cases when compared to controls except for serum sodium (p 
value <0.001). There were no significant differences in these parameters between conservatively managed 
patients and patients on haemodialysis. 
 

The mean value of triglycerides in conservatively managed patients was 242.3±36.4 when compared 
to patients on hemodialysis (196.83 ±21.8) which was significant (p<0.001).  Hypertriglyceridemia is a common 
feature of CRF due to increased synthesis by promoting heapatic VLDL production and /or diminished 
clearance from circulation. [6-8]  
 

The total cholesterol in conservatively managed patients was 213±22.91 and was significantly high 
(p=0.001) compared to patients on hemodialysis (197±22.7). CRF is associated with hypercholesterolemia 
which is due to associated proteinuria and renal insufficiency per se. Proteinuria leads to alteration in gene 
expression for HMG-CoA reductase which results in increased activity of HMG-CoA reductase leading to 
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hypercholesterolemia. Homeostasis of cholesterol is maintained by LDL receptor mediated cholesterol uptake.  
Renal insufficiency or in combination with heavy proteinuria leads to acquired LDL receptor deficiency which 
plays a central role in the genesis of the associated hypercholesterolemia in CRF. [6] 
 

VLDL among conservatively managed CRF patients was significantly high (48.38±7.6) compared to 
patients on hemodialysis (39.2±4.37). CRF is associated with increased VLDL levels due to dysregulation of 
Lipoprotein lipase (LPL), hepatic lipase, VLDL receptor, hepatic Acyl CoA Cholesterol acyl transferase (ACAT) 
and LDL receptor related protein (LRP) expression / activities and impaired HDL metabolism leading to 
increased level of VLDL-C. [9, 10] 
 

HDL levels are significantly decreased in patients on hemodialysis (32.2±3.08) when compared to 
patients managed conservatively (40±4.0). In CRF patients HDL levels tend to decrease due to decreased 
activities of LPL, hepatic triglyceride lipase (HTGL), Lecithin cholesterol acyl transferase (LCAT) and increased 
concentration of Cholesterol ester transport protein (CETP) and decreased apolipoprotein concentrations. LPL 
generates precursor of HDL during lipolysis of TG rich lipoproteins and HTGL promotes conversion of HDL2 to 
HDL3, thereby they maintain the normal HDL-C concentration. LCAT is the key enzyme which keeps the 
chemical gradient of cholesterol from cells to plasma. LCAT activity is also decreased in patients with CRF 
especially on haemodialysis. Reduction of plasma LCAT activity may be due to reduced hepatic production and 
its inhibition by an unknown uremic toxin leading to decreased HDL-C concentration. HDL-C metabolism is also 
regulated by cholesterol ester transport protein, which transfers cholesterol ester from HDL to TG rich 
lipoproteins in exchange of TG. [6]  

 
We also calculated TC/HDL, TG/HDL, LDL/HDL, AIP, Non HDL and non HDL/HDL. Mean values of all 

indices were significantly increased in patients on hemodialysis when compared to conservatively managed 
CRF patients except for non HDL which was significantly decreased in group II patients. These indices are 
specific risk factors for atherosclerosis. Our study results are in accordance with many studies which have 
demonstrated dyslipidemia among CRF patients. [11-14] There are some studies which have concluded the 
higher atherogenic risk among patients on conservative management based on higher TC, TG, VLDL and LDL 
and lower HDL levels. [15-17]  In our study we have looked for specific atherogenic indices which are 
significantly increased among patients on hemodialysis due to more reduction in HDL.  
 

CONCLUSION 
 

This study demonstrates that there is increased risk of cardiovascular complications in CRF patients 
particularly in patients who are on hemodialysis due to exacerbated reduction in HDL levels. The increased 
atherogenic indices among hemodialysis patients lead to accelerated atherosclerosis and increase in 
cardiovascular risks. 
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