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ABSTRACT 
Background and Aim: Premature atherosclerosis and increased prevalence of cardiovascular mortality are 

significantly associated with chronic kidney disease (CKD). The CKD risk factors contribute to cardiovascular and 
atherogenesis disease. Anemia, inflammation, vascular calcification, lack of physical activity, lipid disorders, 
endothelial dysfunction, and oxidative stress are various risk-induced factors for CKD patients. The aim of the 
present study was to evaluate or assess the lipid profile in chronic kidneys disease.  
Place and Duration of Study: Conducted at Medicine department of Lady Reading hospital, Peshawar and Pak 

International Medical College, Peshawar for duration of six months between November 2020 and April 2021. 
Materials and Methods: This cross-sectional study was carried out on 70 patients with chronic kidney disease 

(CKD) with an age range of 18 and 65 years. The male to female ratio was 1.3:1. A Control group of 70 patients 
of similar age and sex were enrolled in this study.  Lipid profile and collection of blood specimen were managed 
from both groups were taken. Other parameters such as PPBS, creatinine, FBS, and blood urea results were 
compared for both groups.  
Results: The overall mean age of the study group patients was 42.4±11.5 years while the control group's mean 

age was 51.6±9.8 years. The prevalence of CKD patients was high 17 (24%) in the age range of 30-40 years. The 
prevalence of Dyslipidemia parameters such as High TC, High TG, High VLDL-C, HIGH LDL-C and low HDL-C 
was 49.8%, 66.7%, 67%, 42.5%, and 72.9% respectively. Overall dyslipidemia prevalence was 81.7%. Significant 
decrease in HDL-C while the increase in TG and VLDL-C was reported. On comparing hypertension comorbid 
conditions with triglyceride, HDL, and VLDL statistical significance was found. SPSS version 24 was used for data 
analysis.   
Conclusion: A significant amount of dyslipidemia is found in CKD patients. As a result, treating dyslipidemia will 

reduce mortality in CKD patients. Patients with CKD are predisposed to accelerated atherosclerosis, which 
increases the risk of CVD. The presence of an atherogenic lipid profile in CKD is confirmed by this study. 
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INTRODUCTION 
Glomerular filtration rate and abnormal function of kidneys 
are associated pathophysiological spectrum for chronic 
kidney disease (CKD) [1].  Cardio-vascular disease (CVD) 
is mostly caused by chronic kidney disease and risk factors 
of cardio-metabolism lead to patient morbidity and mortality 
irrespective of their ethnicity and race [2]. A study 
conducted on the prevalence of CVD with and without CKD 
in the United States found 63% and 5.9% respectively. The 
CKD severity is directly related to the CVD prevalence [3]. 
In dialysis patients, about 45% of death caused by CVD. 
Dyslipidemia is a well-known risk factor for CVD. The 
morbidity and mortality independent predictors of CVD 
include high-density lipoprotein cholesterol (HDL-C), low-
density lipoprotein cholesterol (LDL-C), and total 
cholesterol (TC) as reported by many observers on a large-
scale basis [4]. CVD pathogenesis in CKD patients is 
caused by various risk factors among which dyslipidemia is 
important and modified risk factors [5].  The hyper-
cholesterolemia prevalence varies from 47% to 79% in 
CKD stage 1-2 and CKD stage 3-4respectively [6]. A 
number of researchers found that hypertriglyceridemia 
along with decreased HDL-C and increased Very-Low 
Density Lipoprotein Cholesterol (VLDL-C) in CKD patients 
leads to abnormal lipid profile [7, 8]. The risk of CVD and 

atherosclerosis increase with lipoprotein concentrations 
and abnormal lipid in CKD patients [9].  Lipo-Protein 
Lipase(LPL) impaired activity and lipid metabolism 
involving enzymes of uremic toxin as a direct inhibitor 
significantly affect elevated triglyceride (TG) levels 
[10].CKD stages become worsening with dyslipidemia 
which increased morbidity and mortality caused by 
cardiovascular disease [11].   
 Lipoprotein transport abnormalities accompanied with 
proteinuria cause progressive renal failure.  Proteinuria 
patients might have higher level cholesterol. Typically 
triglycerides increased serum levels, high level VLDL, low 
HDL levels, and increased HDL-levels is predominant 
reflection of dyslipidemia [12]. They cause a self-
perpetuating inflammatory response in which macrophages 
take them up and form foam cells, which are a hallmark of 
the atherosclerotic process. Endothelial function is also 
harmed by atherogenic lipoproteins. The resulting arterial 
narrowing impairs blood supply to various organs [13]. The 
present study was carried out with an aim to evaluate the 
lipid profile in Chronic Kidney Diseases.  
 

MATERIALS AND METHODS 
This cross-sectional study was carried out on 70 patients 
with chronic kidney disease (CKD) with an age range of 18 
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and 65 years. A Control group of 70 patients of similar age 
and sex were enrolled in this study.  Lipid profile and 
collection of blood specimen were managed from both 
groups were taken. Other parameters such as PPBS, 
creatinine, FBS, and blood urea results were compared for 
both groups. Chronic kidney disease 70 consecutive 
samples were assessed with typical risk factors and lipid 
profile attending the Medicine department of Lady Reading 
hospital, Peshawar and Pak International Medical College, 
Peshawar for duration of six months between November 
2020 and April 2021.. Compared to the general population, 
sample characteristics were derived for each individual. 
Patients with lowering lipid addiction, renal transplant, and 
peritoneal dialysis were excluded.  
 Informed consent was taken from patients diagnosed 
with CKD and presented to the hospital were enrolled. The 
onset history, various symptoms, and duration, diet and 
drug history, and progression were recorded.  A sample of 
overnight fasting was taken and immediately sent to the 
laboratory. DL concentration changes artifactually after 2 
hours of sample collection and within two hours serum 
separates.  Prior to clot retraction, the serum is centrifuged 
in a centrifugal tube for 5 minutes at 2000 revolutions per 
minute. Piston pipettes pipetted the clear supernatant 
serum with dry disposable tips and stored it in vials of the 
dry thin wall at 4 oC. After 48 hours, samples were 
analyzed with colorimetric tubes on a biochemistry 
analyzer.  
 
Parameters    Normal Range 
1. S. Cholesterol  150-250 mg/dl 
2. S. TG   40-160 mg/dl 
3. HDL   35-80 mg/dl 
4. LDL   up to 130 mg/dl 
5. VLDL   < 32 mg/dl 
6. PPBS   70-140 mg/dl 
7. FBS   70-110 mg/dl 
8. Creatinine Level  0.6-1.3 mg/dl 
 

RESULTS 
The overall mean age of the study group patients was 
42.4±11.5 years while the control group's mean age was 
51.6±9.8 years. The prevalence of CKD patients was high 

17 (24%) in the age range of 30-40 years. The male to 
female ratio was 1.3:1. The prevalence of Dyslipidemia 
parameters such as High TC, High TG, High VLDL-C, 
HIGH LDL-C and low HDL-C was 49.8%, 66.7%, 67%, 
42.5%, and 72.9% respectively. Overall dyslipidemia 
prevalence was 81.7%. Significant decrease in HDL-C 
while the increase in TG and VLDL-C was reported. On 
comparing hypertension comorbid conditions with 
triglyceride, HDL, and VLDL statistical significance was 
found. Table 1 shows the age and gender distribution of the 
chronic kidney disease patients. Gender distribution of 70 
CKD patients is shown in Figure 1. 
 
Table 1. Age and gender distribution of CKD patients (n=70) 

Age (Years) Frequency n (%) Male n 
(%) 

Female n (%) 

18-30 8 (11.4) 5 (62.5) 3 (37.5) 

31-40 23 (32.9) 11 (47.8) 12 (52.2) 

41-50 15 (21.4) 9 (60) 6 (40) 

51-60 13 (18.6) 8 (61.5) 5 (38.5) 

61-65 11 (15.7) 7 (63.6) 4 (36.4) 

Total 100 (100) 40 30 

 

 
Figure 1. Gender distribution of 70 CKD patients. 

 
 Of the 70 chronic kidney disease, male and female 
patients were 40 (57.1%) and 30 (42.9%) respectively. A 
high prevalence of CKD was found in the patient's age 
group between 30 and 40 years. The mean age for males 
and females was 46.34 and 41.12 years respectively. The 
biochemical analysis data for both chronic kidney disease 
and control cases were calculated and are shown in Table 
2 and Figure 2.  

 
Table 2. CKD patients and control cases biochemical data (mg/dl) 

Parameters (mg/dl) Control Cases n=70 
(Mean± SD) 

CKD Patients n=70 
(Mean± SD) 

*t-value Significance 

Serum Creatinine 0.83±0.19 6.02±3.2 14.5 HS 

Blood Urea 23.2±9.4 141.6±79.3 10.6 HS 

*t-test student t-test p<0.001 highly significant, HS= highly significant  

 
 Considerable and higher the difference was observed 
in the blood urea and creatinine serum respectively with 
mean value and statistical significance (p<0.001).  The lipid 
profile of control and CKD cases was compared in 
Table/Figure-3. The cholesterol values were 195.6±58.5 
mg/dl and 161.9±43.8 mg/dl in chronic kidney patients and 
control group (p<0.05) and statistical significance was 
observed. However, no significance was observed in the 
difference regardless of high differences in Triglycerides 
values which were 141±63.8 mg/dl and 168.9±101.9 in 
control and CKD cases respectively. HDL and VLDL values 

were 38.6±8.9 mg/dl and 28.9±14.32 mg/dl in control cases 
while 38.52±9.04 mg/dl and 33.82±20.54 mg/dl in chronic 
kidney disease cases respectively. In both control and CKD 
cases, HDL levels were similar and VLDL levels were high 
in chronic kidney patients. The TG level were 141.2±63.51 
in control cases while in CKD patients, it was 
170.23±101.9.  
 Table/Figure-4 demonstrates the lipid profile of male 
and female chronic kidney disease patients. The increased 
mean values of TG, LDL, and VLDL were reported in male 
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patients while HDL levels decreased. On the other hand, 
LDL levels increased in females patients.  
 

 
Figure 2. Serum Creatinine and Blood urea analysis of both 
Control and CKD cases 

 
Figure 3. CKD and Control patients’ lipid profile. 

 
 
Table 3. CKD and Control patients’ lipid profile.  

Parameter (mg/dl) Control Cases 
N=70 

CKD Cases 
N=70 

t-value Significance 

Cholesterol 161.9±43.8 195.6±58.5 3.381 S (0.0011) 

HDL 38.6±8.9 38.52±9.04 1.72 NS 

LDL 101.9±42.81 121.9±57.2 0.032 S (0.05) 

VLDL 28.9±14.32 33.82±20.54 1.943 NS 

TG 141.2±63.51 170.23±101.9 1.68 NS 

 
Table 4. Lipid profile in male and female patients (mg/dl) 

Parameter (mg/dl) Male 

N=40 (Mean± SD) 

Females 

N=30 (Mean± SD) 

t-value Significance 

Cholesterol 198.9±56.45 194.2±62.56 0.253 NS 

HDL 38.39±9.87 38.63±9.58 1.134 NS 

LDL 119.4±57.18 125.83±61.6 0.672 NS 

VLDL 37.3±19.6 29.85±21.56 0.260 NS 

TG 181.9±101.4 147.2±105.85 1.042 NS 

 

 
Figure 4. Lipid profile in male and female patients (mg/dl) 

 

DISCUSSION  
The present study revealed the alteration of lipid profile 
levels in chronic kidney disease patients and control cases. 

Another study [14] reported elevation in the levels of serum 
creatinine levels, VLDL, and β HDL. However, the HDL 
level was reduced. Proteinuria levels were directly 
proportional to triglycerides level and nephrotic syndrome 
in primary patients. Another study found higher triglyceride 
serum levels and decreased VLDL and chylomicrons in 
chronic kidney patients [15]. In chronic kidney disease 
patients, the most common plasma was found in 
hypertriglyceridemia [16]. Cholesterol concentration and 
HDL were found lower in CKD patients. Total synthetic rate 
and catabolic fractional rate were reported lower with HDL 
levels. Another study carried out on cholesterol levels in 
CKD patients found no significant changes [17]. VLDL 
levels were found higher in CKD patients [18].   
 Another study found high levels of LDL and 
cholesterol were reported in chronic kidney disease 
patients as compared to control cases. Statistical 
significance was found in these two levels. Higher 
triglycerides level was found in CKD and control group but 
no significant was reported. The VLDL and HDL-like 
lipoprotein fractions levels were within the standard limit 
and the mean was found not significant [19]. Another study 
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compared lipid profiles in chronic kidney disease and 
control group but found elevated serum triglyceride levels 
with abnormalities in lipid pathogenesis involving removal 
of defective material from circulation. The glycerides lead to 
hypertriglyceridemia used by triglycerides clearance as in 
composition alteration. Triglyceride lipids and lipoprotein 
lipase activities are reduced which remove triglycerides 
[20]. 
 Nephrotic syndrome and other factors cause renal 
failures in patients with lipid abnormalities [21]. It was found 
that renal impairment severity is proportional to the 
elevated HDL cholesteroland hypertriglyceridemia 
prevalence. However, the study also reported the higher 
triglycerides in diabetic patients along with exacerbated 
abnormalities of lipid in diabetes with lower HDL. Another 
study compared lipid profile and CKD with diabetic and 
non-diabetic patients [22].  Elevated triglycerides, VLDL 
and LDL was found in patients of chronic kidney disease 
when diabetic and non-diabetic lipid profile was compared. 
The study didn’t find any correlation among diabetic and 
non-diabetic patients besides lipoprotein fractions elevation 
[23].The statistical significance of lipid profile parameters 
matched another study [24] study statistical value. In our 
study, lipoprotein fractions were found within normal range 
and significant.  Carbohydrate low calories and 
polyunsaturated fatty acid high intake in most people's diet 
could be the attributes for these lipoprotein parameters and 
regional behavior. Hence, in our population just like the 
Western population lower degree of hypertriglyceridemia 
was reported. The high intake of fatty acid 
(polyunsaturated) in the form of dietary patterns could be 
the cause for these factors. However, because the study 
group in this study was heterogeneous, the data collected 
should have likely included a larger group. 
 

CONCLUSION 
A significant amount of dyslipidemia is found in CKD 
patients. As a result, treating dyslipidemia will reduce 
mortality in CKD patients. Patients with CKD are 
predisposed to accelerated atherosclerosis, which 
increases the risk of CVD. The presence of an atherogenic 
lipid profile in CKD is confirmed by this study. 
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