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Abstract---In Chronic Kidney Disease leading factor for morbidity and 

mortality is Cardiovascular disease. In CKD there is a risk of 
cardiovascular complications more than 50%. Dyslipidemia is one of 

leading risk cause for cardiovascular complication in normal healthy 

individual and also in chronic kidney disease. The Study contains 180 

in which 45 as control group and 135 will be CKD individuals with 
stage 3 to stage 5 each stage consist of 45 each. In all the subjects 

Serum sample was estimated for blood urea, creatinine, triglycerides, 

cholesterol, and HDL-C by using fully automatic chemistry analyzer. 
VLDL, LDL and AIP was calculated. GFR was estimated by MDRD 

formula. Data was expressed by Mean ±SD. The mean value of 

triglycerides and VLDL in serum are raised in CKD stages 3 to stage 5 
compared with control and it is shown statistically significant 

(p<0.001). The HDL-C mean value is decreased in CKD stages 3 to 

stage 5 when compared with control and it is shown statistically 
significant (p<0.0001). The mean value of serum total cholesterol and 

LDL-C is not significantly significant in CKD stages 3 to stage 5 

compared with control. The mean serum Atherogenic Index of Plasma 

was significant raised in CKD stages 3 to stage 5 compared with 
Control and it is shown statistically significant (p<0.0001). The 

Assessment of dyslipidemia and atherogenic index will helpful as early 

alarming to prevent the cardiovascular complication. 
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Introduction  

 

The characteristic nature of Chronic Kidney Disease (CKD) is decline of functional 

nephrons due to irreversible sclerosis.  The mass of the renal tissue gradually 
declined over a time, based on the cause of the disease1. Based on Glomerular 

Filtration Rate (GFR) estimation chronic kidney disease are classified five stages. 

In initial stages of chronic kidney disease the symptoms are remain silent and 
finally lead to End Stage Kidney Disease.  

 

In Chronic Kidney Disease leading factor for morbidity and mortality is 
cardiovascular disease. The risk of cardiovascular complications is increases as 

CKD progresses2. Dyslipidemia is a one of the leading risk cause for 

cardiovascular complication in normal healthy individual as well as in chronic 
kidney disease. The dyslipidemia study is important for delay or prevention of 

cardiovascular complications3. In chronic kidney disease study of lipid 

abnormalities is not only detect the cardiovascular risk it also helpful in treat the 

dyslipidemia before they develop End Stage Kidney Disease. 
 

In Chronic Kidney disease there will be decreased HDL, normal or slightly 

increased LDL and elevated triglycerdies4. Reduced HDL causes declined reversed 
cholesterol transport system. Most of the studies are done to find a best indicator 

for atherogenic factor in blood which can calculate the cardiovascular risk and 

also helpful for monitoring the treatment response. It revealed that Atherogenic 
index of plasma (AIP) will be good predictor for assessing the peril factor of 

cardiovascular disease5. Atherogenic index of plasma revels the association 

between atherogenic and protective lipoprotein it is also related to dimension of 
pre atherogenic and anti atherogenic lipoprotein level. Based on the AIP value 

cardiovascular risk will be assessed AIP lower than 0.11 consider low risk, If AIP 

among 0.11 to 0.21 consider as intermediate risk and AIP greater than 0.21as 

consider high risk6. 
 

Renal dysfunction is associated with disturbance of metabolism in lipoprotein and 

it leads to dyslipidemia and atherogenic lipoprotein accumulation. The 
dyslipidemia spectrum in Chronic kidney disease will differs from normal 

population7. The lipoproteins alteration is also depends upon on CKD stage. In 

present study lipid profile parameters and AIP measured in CKD stages 3 to stage 
5 and compared with control.   

 

Material and Methods 
 

The current study was Case-Control study. The study was done in Biochemistry 

department with the association of Nephrology Department, Saveetha Medical 

College & Hospital.  The present Study contains 180 in which 45 will be normal 
healthy individuals as control and CKD patients are 135 which includes stage 3  

to stage 5 each stage consist of 45 each. 

 
The patients Included are diagnosed with chronic kidney disease individuals who 

are attending the Nephrology Department, Saveetha Medical College. CKD cases 

are taken, those who have reduced GFR less than 60 mL/min/1.73m2. with an 
increased serum creatinine and blood urea level. Controls: Age and sex matched 
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healthy individuals. Age group of 30-70 years for both cases and controls. 

Patients are excluded if Patients with Viral hepatitis and HIV positive, A patient 
with history of malignancy or suffering with other life threatening illness, 

Cerebrovascular disease such as stroke or transient ischemic episodes. Patient 

history of liver diseases, Patients with age less than 30 and greater than 70 are 
excluded. Ethical committee approval was obtained by Institutional Ethical 

committee from the patients and controls groups Informed consent was obtained. 

Demographic data was collected 

 
From the control and patient Serum sample blood urea, creatinine, triglycerides, 

total cholesterol, and serum HDL-Cholesterol was estimated by fully automatic 

chemistry analyzer. VLDL, LDL was calculated. Atherogenic index of plasma 
calculation done by using log (Triglycerides/HDL-C) formula8. Based on serum 

creatinine using MDRD formula estimated GFR was measured9. Data was 

expressed by Mean ± SD. Comparison of means across the groups was done by 
ANOVA and the correlation done by Pearson correlation. Significance was defined 

by p value less than 0.05. 

 
Results and Discussion 

 

The present study consists of 180 subjects in which 45 are controls and 135 are 

chronic kidney disease patients. In all the individual blood urea, serum creatinine 
was estimated. Based on serum creatinine using MDRD formula GFR was 

estimated. Based estimated GFR chronic kidney disease individuals are further 

classified in to stage 3 of CKD, stage 4 of CKD and stage 5 of CKD, each stage 
consist of 45 patients each. The blood urea and serum creatinine are increasing 

gradually from stage 3 of CKD to stage 5 of CKD due to decreased GFR. In present 

study estimated GFR by MDRD shown decline in CKD stages then compared with 
control this decrease is statistically significant (Table-1; p<0.0001).  In this study 

we estimated lipid profile and atherogenic index in control and chronic kidney 

disease from stage 3 to stage 5.  
 

Table 1 

Blood urea, Creatinine and eGFR between Control and different stages of CKD 

 

Parameter 
Control 

(n=45) 

Stage 3 

of CKD 
(n=45) 

Stage 4 

of CKD 
(n=45) 

Stage 5 

of CKD 
(n=45) 

 

ANOVA 
 

Blood Urea 
(mg/dL) Mean ± SD 

27.31±6.44 45.57±11.31 65.0±11.94 81.20±14.35 F=332.38 
p<0.0001 

Creatinine 

(mg/dL) 

Mean ± SD 

0.83±0.07 1.83±0.25 3.01±0.44 5.38±0.66 F=991.96 

p<0.0001 

eGFR (mL/min) 

Mean ± SD 

95.58±10.80 38.06±7.40 21.62±4.25 10.74±2.36 F=1316.29 

p<0.0001 

 

In this present study revealed that serum triglycerides was increased significantly 
in CKD all stages compared with control (Table-2; p<0.0001). Rappaport et al.,10 

and Bagdade etal.,11 studies also shown similar finding. In Chronic kidney 

disease due to low catabolism and high production of triglycerides leads 
hypertriglyceridemia.12,13 Most common mechanism is declined catabolism of 
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triglycerides due to decreased lipoprotein lipase activity14. Lipoprotein lipase (LPL) 

activity is declined as a result of reduced regulation of LPL gene and also 

increased LPL suppressor molecule like apolipoprotein c-III.15 Chronic kidney 

disease generally linked with secondary hyperparathyroidism which can leads 
decreased LPL activity and then declined triglyceride rich lipoprotein 

catabolism.16, 17 In addition impaired tolerance of carbohydrate metabolism and 

increased hepatic VLDL synthesis leads to hypertriglyceridemia.18 

 

Table 2 

Lipid profile parameters in control and different stages of CKD 
 

Parameter Control (n=45) 
 

Stage 3 
of CKD 

(n=45) 

Stage 4 
of CKD 

(n=45) 

Stage 5 
of CKD 

(n=45) 

 
ANOVA 

 

Serum Triglycerides 
(mg/dl) 

119.57±15.18 144.48±20.46 173.97±39.45 179.17±34.98 F=40.38 
p<0.0001 

Serum Total cholesterol 

(mg/dl) 

175.48±14.92 181.75±19.86 183.46±22.68 185.48±28.70 F=1.718 

p<0.165 

Serum HDL-Cholesterol 

(mg/dl) 

43.77±4.11 41.28±3.55 39.57±4.70 35.62±7.38 F=19.91 

P < 0.0001 

Serum LDL-Cholesterol 

(mg/dl) 

107.79±14.62 111.56±19.90 109.09±23.57 114.03±28.98 F=0.684 

p<0.563 

Serum VLDL 

(mg/dl) 

23.91±3.03 28.89±4.09 34.79±7.89 35.83±6.99 F=40.43 

p<0.0001 

 

In the present study shown that slight raise of serum cholesterol in CKD stages 3 

to stage 5 compared with control but it is not statistically significant (Table-2; 
p<0.0001). Vasilis et al., 19 and Kaysen et al.,20 studies revealed no significant 

increase of cholesterol in CKD. Whereas Tsumura eta al., 21 and Attman et al., 22 

shown significant rise of cholesterol and mentioned raise of serum cholesterol is 
due to changed gene expression of HMG-COA reductase.23  The serum LDL also 

not shown significant changes in CKD stage 3 to stage 5 compared with control. 

Elevated LDL is not common for chronic kidney disease it is a typical feature of 

nephritic syndrome. In chronic kidney disease LDL residence time in plasma will 
increases due to decreased catabolism of LDL. The uremic toxins in chronic 

kidney disease causes alteration of apoB in LDL. 24 It will causes failure of 

recognition of LDL by LDL receptor and LDL receptor related protein which 
results increased LDL. The increased LDL is counter balanced by decreased LDL 

production and results normal levels LDL. 25   

 
In present study shown HDL-Cholesterol was decreased significantly in all stages 

of CKD compared with control (Table-2; p<0.0001).  Mordasini et al., 26 and 

Bagdade et al., 11 also shown similar findings. A declined level of HDL in all stages 
of Chronic Kidney Disease is because of declined activity of cholesteryl ester 

transfer protein higher activity and Lecithin Cholesterol Acyl Transferase. 27, 28 

There is also decrease of HDL apoproteins like apo AI and AII all the above factors 
contribute for declined HDL-C.29 

 

In present study shown that serum VLDL was increased significantly in CKD all 

stages compared with control (Table-2; p<0.0001). Bagdade etal., 11 study also 
shown similar finding the increased of VLDL is due to raised activity of cholesteryl 



         2236 

ester transfer protein it will leads more formation of VLDL. 30 In CKD increased 

apo c-III also contribute increased VLDL by decreasing LPL activity. 
 

In present study revelaed that atherogenic index plasma was raised significantly 

in CKD all stages compared with control. In control the mean value of atherogenic 
index was 0.07±0.040, and in stage 3 of CKD, stage 4 of CKD and stage 5 of CKD 

are 0.17±0.075, 0.27±0.133 and  0.33±0.160  respectively (one way ANOVA F 

value= 46.56; p<0.0001; Figure-1). Atherogenic index of plasma was significantly 

increased as kidney disease progresses and it is noted that stage 5 of CKD shown 
high atherogenic index.  
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Figure 1. Atherogenic index in control and different stages of CKD 

 

When atherogenic index of plasma correlated with GFR it shown negative 

correlation and it is shown statistically significant (r= -0.6680; 95%CI -0.7418 to -
0.5783; p<0.0001; Figure-2). 
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Figure 2. Correlation of Atherogenic index with GFR 
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Atherogenic index of Plasma (AIP) measures the balance between triglycerides 

concentration and HDL-C it indirectly measures the small dense LDL.30 AIP was 

shown negative correlation with HDL and positive correlation with Triglycerides in 

Correlation of Multiple linear regression (Figure-3). 
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Figure 3. Showing multiple linear regression of various lipid parameters 

 

AIP will determine intravascular cholesterol transport. Previous clinical studies 

revealed Atherogenic index of plasma assess the cardiovascular risk and it can be 
assessed easily and helpful in know the treatment response.31 Low HDL-C, raised 

value of serum triglycerides and small dense LDL-C is consider as atherogenic 

lipoprotein. Instead of doing routine lipid profile measuring of AIP will be helpful 
more in management of atherogenic risk. 

 

Conclusion 

 
The study revealed that there is a dyslipidemia in Chronic kidney disease stage 3 

to stage 5 it may leads increased atherogenic index. Atherogenic index of plasma 

was increased along with decreased GFR and it is evident that stage 5 of CKD is 
more risk for atherogenic index. The stage wise atherogenic index will gives a new 

insight of early diagnosis and prognosis of atherogenic risk.  
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