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Abstract 
Background Chronic kidney disease (CKD) patients are 

at risk of cardiovascular diseases due to the elevation of 

various forms of lipids. Many time CKD patients live on 

hemodialysis on regular basis.  

Objectives This study was done to evaluate the 

prevalence of dyslipidemia in hemodialysis patients and 

the lipid profile in sera of patients before and after 

hemodialysis.  

Subjects and methods. Thirty CKD patients with 
hemodialysis (22 males ,8 female) and 30 samples were 

collected from healthy volunteers (17 males ,13 female). 

The age range of the study group was 28-75 years, the 

study was conducted at Al-khumus teaching hospital, Al-

khumus. Study were divided into 3 groups, Group A: 

Healthy control group, Group B: Pre-hemodialysis 

patients and Group C: Post-hemodialysis patients.  

Measured serum levels of lipid profile comprising of total 

cholesterol (TC), triglyceride (TG), high density 

lipoprotein cholesterol (HDL-C), low density lipoprotein 

cholesterol (LDL-C), very low density lipoprotein 
cholesterol (VLDL-C). 

Results the results showed increased in TG, TC, LDL and 

VLDL above normal values   and decreased in HDL 

below normal values. Serum TG, TC, LDL and VLDL 

levels were significantly higher in Group-B and C when 

compared to controls(A). HDL levels were significantly 

lower in Group-B and C as compared to control 

Conclusion CKD patients with hemodialysis are at high 

risk of development of dyslipidemias.  lipid and 

lipoprotein abnormalities together enhance the risk of 

developing cardiovascular disease in these patients   
Keywords: Chronic renal failure, Hemodialysis, Lipid 

profile. 

 

Introduction  

CKD is defined as kidney disease that has been present for 

months to years. Chronic renal disease (CRD), chronic 

renal failure) CRF) and chronic renal insufficiency refer to 

the same condition. CKD is not a single disease. If anyone 

lose over 1/3 of their kidney function for over 3 months 

may leads to kidney failure, which requires dialysis or a 

kidney transplant to keep them alive. CKD leads to a 

buildup of fluid and waste products in the body which 
affect most body systems and functions (1).  

CKD is a worldwide health problem. There is a rising 

incidence and prevalence of kidney failure, with a poor 

outcome and at high cost. There is an even higher 

prevalence of earlier stages of chronic kidney disease. The 

increasing evidence which was gained in the past decades 

indicates that the adverse outcome of chronic kidney 

disease; such as kidney failure, cardiovascular disease, 

and premature death can be prevented or delayed. The 

early treatment of chronic kidney disease is effective in 

slowing the progression towards kidney failure. Another 

advantage is decreasing the risk for cardiovascular disease 

both before and after the onset of kidney failure (2) . 

`The association between lipids and kidney disease was 

first noted by Virchow, who described” fatty degeneration 

“of the renal epithelium in Brights disease in 1860(3). 

Since then the possible adverse effects of dyslipidemias 
complicating renal disease have attracted the interest of 

many investigators and both qualitative and quantitative 

abnormalities in lipid profiles have been noted in patient 

with chronic renal failure (4) . 

 Majority of patients with CKD are more likely to die 

from cardiovascular disease (CVD) rather than develop 

end stage kidney failure (5). Lipid disorders are common 

among CKD patients and are recognized risk factors for 

CVD in CKD (6).  

 CKD patients are at risk of cardiovascular diseases due to 

the elevation of various forms of lipids. Many time CKD 
patients live on hemodialysis (HD) on regular basis. The 

aims of this study were to evaluate the prevalence of 

dyslipidemia in hemodialysis patients and the lipid profile 

in sera of patients with chronic renal failure CRF before 

and after hemodialysis. 

 

Subjects and methods: 

This cross sectional study carried out in the hemodialysis 

unit in Alkumus teaching hospital. It was started from 16 

April to 28 June 2018.  

Study population sampling & sample size: 
The population of the study was healthy subjects and 

patients with haemodialysis were selected from dialysis 

units of Alkhums teaching hospital. They were classified 

into three groups after complete history taking and 

through clinical examinations and full investigations.  

Group A: Healthy control group 

Group B: Pre-hemodialysis patients  

Group C: Post-hemodialysis patients.  

The patients who reported with history of cigarette 

smoking, history of taking lipid lowering drugs and 

patients with hepatitis B &C were excluded from the 

study. Controls with history of cigarette smoking and 
chronic alcoholism were also excluded from the study. A 

consecutive sample of 30 CRF patients with hemodialysis 

(22 males ,8 female) and 30 samples have been collected 

from the healthy volunteers (17 males ,13 female) after an 

informed consent from all precipitants in the study. The 

age range selected was 28-75 years. The CRF was more 
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prevalent among patients belonging to age group 47-60 

years. 

Sample collection:  

Under aseptic precautions five ml. of venous blood after 

overnight fast was collected in plane tubes, which 

obtained from each groups for estimation of lipid profile 
parameters, blood samples were taken from hemodialysis 

patients before and after dialysis. blood samples were 

allowed to clot and serum were separated from blood cells 

by centrifugation at 4000 rpm for 5 minutes. All of sera 

have been stored in -20oC until the time for assay.  

Laboratory procedures: 

The clear serum samples were employed for the 

estimation of TC (7), TG (8) and HDL- C (9). The of 

LDL-C and VLDL were calculated by using Friedewalds 

formula (10). 

LDL-C (mg%) = TC – (HDL-C+ TG/5) 

VLDL (mg%) = TG/5 
Expected serum cholesterol Values: Cholesterol (mg/dl)  

Desirable < 200  

Borderline 200 - 239  

High (undesirable) > 240  

Expected value for serum HDL Cholesterol: 30-70 mg%.  

Expected value for serum TG: ≤ 150 mg%.  

Expected value for serum LDL cholesterol: < 130 mg/dl 

Statistical analysis: 

Statistical analysis was performed by using the SPSS 

version 19. P value < 0.05 was considered for statistically 

significance. 

 

Results  

Table I shows the demographic, clinical and laboratory 

parameters of 30 study subjects (22 males and 8 female) 

and 30 controls (17 males 13 female). The age range 

selected was 28-75 years. The CKD was more prevalent 

among patients belonging to age group 47-60 years. The 

weight of patients was greater than that of the controls 

(72.45 ± 13.8 kg versus 70.05 ± 10.9 kg). Similarly 

comparing the body mass index, it was found to be high in 

patients. The mean values of urea (146.2 ± 39.28mg/dL) 

and creatinine (7.42 ± 4.56 mg/dL) in CKD patients were 
found to be very high as compared to controls (27.4 ± 

7.6and 0.9±0.3 respectively).  
 

Table I Demographic, clinical and blood parameters of the 

study subjects and controls 
Variables  CKD (n=30) Controls (n=30) 

Male  22 17 

Female  8 13 

Weight (Kg)  72.45± 13.8 70.05 ± 11.7 

BMI (Kg/m2) 25.8 24.9 

Urea (mg/dl)  146.2 ± 39.28 27.4 ± 7.6 

Creatinine (mg/dl) 8.7± 2 0.9±0.3 

 

Prevalence of dyslipidemia in the pre and post 

hemodialysis patients 

In figure I the results showed increased in TG, TC, LDL 

and VLDL above normal values   in both pre HD patients 

(46.6%, 3.33%, 10% and 46.6%)    and post HD patients 

(46.6%, 6.66%, 6.66% 46.6%) and decreased in HDL 

below normal values in both pre and post HD patients 
(70% and 66.6%) respectively.   

 
Figure 1: Prevalence of Dyslipidemia in the study subjects 

  

lipid profile in control subjects and CRF patients pre- 

and post-hemodialysis 
Table II shows the lipid profile of control subjects and 

patients with CRF pre and post-hemodialysis. The mean 

levels of total cholesterol in patients pre- and post-

hemodialysis were 152±7.9 and 139.8±9.4 mg/dl, whereas 

as the mean levels of total cholesterol in control subjects 
were 134.4± 9.3mg/dl. The mean levels of Triglycerides 

in patients with CRF pre- and post-hemodialysis were 

173.4±9.5 and 156±8.3 mg/dl, while the mean levels of 

triglycerides in control subjects were 105.13±6.8mg/dl. 

The mean levels of HDL in CRF patients pre- and post-

hemodialysis were 30±2.9 and 34.36± 3.1mg/dl, whereas 

the mean levels of HDL in control subjects were 

41.38±3.2mg/dl. The mean levels of LDL in patients with 

CRF pre- and post-hemodialysis were and 63±5.2 and 

70.75±5.4mg/dl, while the mean levels of LDL in control 

subjects were 72.01±5.7mg/dl. The mean levels of VLDL 
in patients with CRF pre- and post-hemodialysis were 

31±2.2 and 34.68±3.0mg/dl, while the mean levels of 

VLDL in control subjects were 21.02±2.8mg/dl. 

 
TableII lipid profile in control subjects and CRF patients 

pre- and post-hemodialysis 
Parameters Control 

(A) 

Pre-HD 

(B) 

Post-HD 

(C) 

P value 

A vs B B vs C 

TC (mg/dl)  134.4± 9.3 152±7.9 139.8±9.4 0.0019 0.034 

TG (mg/dl) 105.13±6.8 173.4±9.5  156±8.3 0.0018 0.0024 

HDL(mg/dl) 41.38±3.2 30±2.9 34.36±3.1 0.000 0.046 

LDL (mg/dl) 72.01±5.7 63±5.2 70.75±5.4 0.038 NS* 

VLDL(mg/dl) 21.02±2.8 31±2.2 34.68±3.0 0.001 NS* 

NS*= Not significant 

 

Discussion  

Cardiovascular disorders are one of the most serious 

problems in chronic hemodialysis patients. The mortality 

due to cardiovascular disease in hemodialysis patients is 

estimated to be 9% annually and is 30 times higher than 

that observed in the general population (11).  

Dyslipidemias observed in CRF patients with 

hemodialysis in this study are shown in figure (1) which 
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were also supported by Janicki et al (2007) (12), Mekki et 

al (2009) (13) and Reddy et al (2009) (14). 

Data in Table II show that the mean levels of total 

cholesterol in CRF patients pre-hemodialysis significantly 

increased compared to those in CRF patient's post-

hemodialysis and control subjects. This is in agreement 
with the study of Nagane and Ganu (15), who reported 

that the levels of total cholesterol in patients with CRF 

before hemodialysis are significantly higher compared to 

those in CRF patients' post-hemodialysis and control 

group. The elevation of total cholesterol in CRF patients, 

this was attributed to heavy proteinuria. Heavy proteinuria 

in CRF involves in the alteration of gene expression of 

HMG-CoA reductase, cholesterol 7-alpha hydroxylase, 

hepatic LDL receptor (16). In addition, the mutation in 

ApoB-100 may play a role in hypercholesterolemia. 

Another study demonstrated that the levels of total 

cholesterol were not altered in CRF patients in both non 
dialysis and hemodialysis groups compared with control 

group. In case of that study the proteinurea was minimal 

and hence there is no significant change in serum 

cholesterol level in CRF patients (17). The present study 

demonstrates that after dialysis the mean levels of total 

cholesterol are significantly decreased, but they are still 

significantly higher than those in control subjects. The 

decreased mean level of Cholesterol during hemodialysis 

may be due to the high flux biocompatible membrane that 

may remove the cholesterol in post-hemodialysis (18). 

The results of this study show that the mean levels of TG 
in CRF patients pre-hemodialysis were significantly 

higher than those in CRF patients post-hemodialysis and 

control subjects. They were significantly decreased after 

hemodialysis. The decreased mean levels of TG after 

hemodialysis may be due to increased VLDL catabolism 

during dialysis or may be caused by the increase 

lipoprotein lipase activity (15).  

The results of this study show that the mean levels of 

HDL-C were significantly decreased in CRF patients pre- 

and post-hemodialysis when compared to control subjects. 

This may be due the deficiency of the key enzymes that 

are involved in HDL metabolism, such as lecithin 
cholesterol acyltransferase LCAT, hepatic lipase, Acyl-

CoA cholesterol acyltrnasferase ACAT, and increased 

level of cholesterol ester transfer protein CETP (19). 

Apolipoprotein A-I and A-II (Apo A-I and Apo A-II) 

constitute the main structural constitutes of HDL, the 

reduction in plasma concentration of Apo A-I and Apo A-

II can contribute to both diminished plasma HDL 

concentration and impaired HDL function in CRF (19). In 

the present study it was found that the HDL-C 

concentration in CRF patients' post-hemodialysis was 

significantly increased when compared to pre-
hemodialysis. Heparin dose and characteristics of dialysis 

may affect the level of HDL-C in hemodialysis (18). 

The mean levels of low density lipoprotein-cholesterol 

LDL-C in CRF patients' pre-hemodialysis were 

significantly decrease when compared to control subjects, 

but still in the reference range, while they were elevated 

after hemodialysis, but not significantly. This is not 

agreement with the study of Raju et al. (17), who reported 

that there is no alteration in the mean levels of LDL-C in 

CRF patients before and after hemodialysis. The 

decreased production of LDL is attributed to the decreased 

LPL activity which is a major manifestation in CKD.  

Conclusion  

CRF patients with hemodialysis are at high risk of 

development of dyslipidemias, characterized by 
hypertriglyceridemia, hypercholostermia, elevated VLDL-

C, LDL-C and decreased HDL-C levels. These lipid and 

lipoprotein abnormalities together enhance the risk of 

developing cardiovascular disease in these patients. 

Hemodialysis can effectively reduce the accumulation of 

nitrogenous waste products but fails to clear dyslipidemias 

generated during the course of CRF. But still the patients 

on hemodialysis are still exposed to several of the 

metabolic consequences of renal failure.  

Recommendation 

On the basis of the findings of the present study, it is 

further suggested that early initiation of treatment for 
hyperlipidemia in patients with chronic renal failure is 

highly recommended regardless of the type of treatment 

they are running. This is believed to improve the outcome 

by reducing associated complications especially the 

cardiovascular ones. 
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