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INTRODUCTION:
Chronic kidney disease (CKD) is a type of kidney disorder which is 
characterized by gradual loss of kidney function over a period of 
months or years. Recent reports, suggest an abrupt rise in CKD cases in 
developing countries due to increase in concomitant diseases (1). 
Studies suggest that progression of CKD is associated with having a 
number of complications, including thyroid dysfunction, dyslipidemia 
and CVD (2). Dyslipidemia is dened as irregular concentration of 
lipids in blood with characteristic decrease in high density lipoprotein 
(HDL) and increased low density lipoprotein (LDL) has been 
established as a well-known traditional risk factor for macrovascular 
abnormalities in CKD. Several factors contribute to the development 
dyslipidemia associated with chronic renal impairment (3). Patients 
with CKD have a reduction in the activity of lipoprotein lipase and 
hepatic triglyceride lipase. This interferes with uptake of triglyceride 
rich, apolipoprotein B containing lipoproteins by the liver and in 
peripheral tissue, yielding increased circulation of these atherogenic 
lipoproteins (4). Progression of CKD is accompanied by the 
development of specic alterations of the lipoprotein metabolism (5). 
There is growing evidence that abnormalities in lipid metabolism may 
contribute to renal disease progression (6).

MATERIALS AND METHODS:
The present study was an observational study. This study was approved 
by institutional ethics committee. The total study sample size was 400 
subjects. Out of this 100 normal control subjects and 300 diagnosed 
and known cases of CKD (stage 1 to stage 3) patients. Investigations 
for Lipid Prole, Serum Urea and Serum Creatinine were done on 
automated Siemens dimension instrument. The patients of the age-
group between 40-60 years of age, both male and female were included 
in the study.

RESULTS:
The present study was conducted among patients of chronic kidney 
disease attending outpatient department (OPD) of Medicine 
department of L N Medical College and Research Center, Bhopal. A 
total of 300 diagnosed and known cases of CKD (stage 1 to stage 3) 
were included as study group. Simultaneously the same number of 
healthy subjects (n=100) served as control group. We performed this 
observational study relating the lipid prole with the prognosis of 
chronic kidney disease in all three stages patients.

Comparison drawn between the age distributions of all three groups 
reveals that the difference between the ages of participants was 
signicant and the p value was found to be 0.037.

Table:- 1  Age wise distribution of control and different stages of 
CKD

The study revolves around the effect of lipid levels on the CKD 
progression. Considering the complete lipid prole of the patients (in 
three stages of CKD) it was found that all the three groups were 
signicantly different when compared with the Control group with a 
high signicance value of p=0.0001. 

Table:- 2  Lipid Profile distribution of control and different stages 
of CKD 

Figure:- 1.  Lipid Profile distribution of control and different 
stages of CKD

Comparisons drawn within the groups and with control revealed that 
all the lipid prole parameters exhibited signicant p values except 
one. Values for rst lipid prole parameter i.e. Cholesterol (mg/dl) was 
found to be highly signicant with a p value of 0.001 both ways 
(amongst the groups and within the group). Second lipid prole 
Triglycerides (mg/dl) was also found to be highly signicant when 
compared with control and when compared amongst each other 
(p<0.001). The values for HDL (mg/dl) were found to be signicantly 
different when all the three groups (CKD 1, CKD 2 and CKD 3) were 
compared with a p value of 0.001. Similar results were found for HDL 
analyses for Control vs CKD 1, CKD 2 and CKD 3 with p value of 
0.001. For Low density lipoproteins (mg/dl) we found p valued of 
0.002 when compared Control and Group I. All other groups (amongst 
each other and vs control) showed a p value of 0.001. LDL was not 
found to be signicantly different when we compared CKD 2 and CKD 
3 groups as the p value was found to be 0.09. For next lipid prole 
parameter, i.e. VLDL, we found a high value of signicance with p 
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Parameters Controls
(n=100)

CKD 1
(n=100)

CKD 2
(n=100)

CKD 3
(n=100)

p = Value

Age (years) 56.12 ± 
6.01

58.20 ± 
8.06

57.38 ± 
9.27

59.12 ± 
6.51

0.037*

Parameters Controls
(n=100)

CKD 1
(n=100)

CKD 2
(n=100)

CKD 3
(n=100)

p = Value

Cholestero
l (mg/dl)

130.62 ± 
20.57

190.93 ± 
24.61

222.98 ± 
23.87

238.81 ± 
34.53

< 0.001***

TG 
(mg/dl)

105.78 ± 
17.36

206.7 ± 
32.95

233.74 ± 
42.60

268.53 ± 
33.49

< 0.001***

HDL 
(mg/dl)

48.45 ± 
6.50

31.86 ± 
10.20

26.57 ± 
7.45

19.84 ± 
5.67

< 0.001***

LDL 
(mg/dl)

93.19 ± 
17.26

99.20 ± 
11.45

134.04 ± 
29.15

139.29 ± 
26.04

< 0.001***

VLDL 
(mg/dl)

21.15 ± 
3.49

32.54 ± 
20.08

46.74 ± 
8.56

53.65 ± 
6.71

< 0.001***
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<0.001 when compared three test groups with control as well as when 
the test groups were compared amongst each other.

Table:- 3  Lipid Profile Comparison of control and different stages 
of CKD

The Kidney prole when tested for signicance revealed a very similar 
trend like Lipid prole. Both the Kidney related indices i.e. Serum urea 
(mg/dl) and Serum creatinine (mg/dl) were found to be signicantly 
different for Control vs CKD 1, CKD 2 and CKD 3 with a p value of 
0.001. On a similar note, when tested amongst each other the three 
groups were also found to be    signicantly different with p value 
0.001.

Table:- 4  Kidney Profile distribution of control and different 
stages of CKD

When we compared the test of signicance for individual groups we 
found that each individual group revealed a p value of 0.001 when 
compared to control. On the other hand, when group I patients were 
compared to the other two groups (Group II and III) the results were the 
same with a p value of 0.001. When compared the remaining two 
groups (CKD 2 and CKD 3) were found to be signicantly different 
with a p value of 0.001. 

Table:- 5  Kidney Profile Comparison of control and different 
stages of CKD

DISCUSSION:
Lipid levels are usually overlooked and people do not take 
dyslipidemia seriously. Here we tried to correlate it with chronic 
kidney disease and tried to come up with the notion that the type as well 
as the content of fat in diet is directly correlated with development of 
CKD. 

Impaired cholesterol metabolism is a characteristic feature of CKD 
and these disrupted readings elevate as the disease progresses (7). We 
observed that when compared amongst each other the patients at the 
third stage of this renal disease shows highest cholesterol levels. This 
can be easily explained as a directly proportional relation between 
inammation and cholesterol levels. We evaluated a rise in LDL values 
as the disease progresses from stage 1 to stage 3. Unlike other lipid 
prole parameters, HDL levels have demonstrated a little 
inconsistency. To answer this a 9 year long US based study was 
performed on veterans by Bowe et al (8). This classic cohort based 
cross sectional study demonstrated that there are median levels of HDL 
which determines the progression of CKD.

We observed a direct correlation between the prognostic values of 
CKD (from stage 1, 2 and 3) with elevated values of serum urea and 
serum creatinine. The lipid prole of CKD patients revealed their 
inclination towards a state of hyperlipidemia. In overall it is now well 
established that elevated levels of lipid create a state of inammation in 
the biological system (9). The inammation slowly creates a backlog 
of fats to be ltered by kidneys. In lack of ltration these small lipo-
proteins starts getting accumulated in the arteries attributing to 
increased inammation. 

CONCLUSION:
Chronic kidney disease (CKD) is a leading cause of morbidity and 
mortality. In this disorder there is a gradual loss of glomerular function 
ultimately leading towards the deteriorated health of the patient. We 
observed that there is a direct correlation between the prognostic 
values of CKD (from stage 1, 2 and 3) with elevated values of serum 
urea and serum creatinine. Considering lipid prole, it becomes clear 
that in case of kidney disease progression free lipid levels in the 
patients would increase. Hyperlipidemia lead to enhanced prognosis of 
kidney disease. With a better insight into these contributing factors and 
the cause, clinicians may have a better diagnostic approach towards to 
chronic kidney disease. It can be suggested that with better life style 
choices a person can a have a better outlook towards these disorders. 
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Parameters Control 
vs CKD 1

Control 
vs CKD 
2

Control 
vs CKD 
3

CKD 1 
vs CKD 
2

CKD 1 
vs CKD 
3

CKD 2 
vs CKD 
3

Cholesterol 
(mg/dl)

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

TG (mg/dl) < 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

HDL 
(mg/dl)

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

LDL 
(mg/dl)

0.002
**

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

0.09

VLDL 
(mg/dl)

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

Parameters Controls
(n=100)

CKD 1
(n=100)

CKD 2
(n=100)

CKD 3
(n=100)

p = Value

Serum Urea 
(mg/dl)

29.01 ± 
6.59

90.56 ± 
31.97

130.51 ± 
33.34

166.46 ± 
42.45

< 0.001
***

Serum 
Creatinine 
(mg/dl)

0.90 ± 
0.24

2.95 ± 
0.67

4.62 ± 
0.87

7.51 ± 
0.97

< 0.001
***

Parameters Control 
vs CKD 
1

Control 
vs CKD 
2

Control 
vs CKD 
3

CKD 1 
vs 
CKD 2

CKD 1 
vs CKD 
3

CKD 2 
vs CKD 
3

Serum Urea 
(mg/dl)

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

Serum 
Creatinine 
(mg/dl)

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***

< 0.001
***
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