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ABSTRACT… End Stage Renal Disease (ESRD) patients receiving hemodialysis are at a higher 
risk of developing dyslipidemia which is undoubtedly a predisposing factor of cardiac related 
disease in these patients. Objectives: To assess serum lipid profile in subjects having end 
stage renal disease and receiving maintenance hemodialysis and to compare it with normal 
healthy controls and also to assess the effects of duration of hemodialysis on the lipid profile. 
Study Design: Case-control study. Setting: Executed in the Nephrology Department of 
JPMC. Period: January 2018 to January 2019. Material and Methods: Blood samples were 
obtained from a total of 90 subjects. Subjects were stratified into 3 groups including cases of 
ESRD receiving maintenance hemodialysis and matched healthy controls. Analysis for serum 
triglyceride, serum VLDL, total cholesterol, LDL and HDL was done. Results: A significant rise 
in serum triglyceride content and total serum cholesterol of hemodialysis patients (p < 0.01) 
was detected as compared to healthy controls. A statistically significant decrease was found 
in serum HDL level (p < 0.01) in hemodialysis patients in comparison to healthy controls. 
The impact of the hemodialysis duration was found to deteriorate the lipid profile of patients 
having longer duration of hemodialysis. Conclusion: Dyslipidemia was found to be evident 
in hemodialysis patients. The duration of hemodialysis sessions was found to affect the lipid 
profile of ESRD patients, which may play a role in higher incidence of atherosclerotic related 
cardiac events among these patients.

Key words: Chronic Kidney Disease, Dyslipidemia, End Stage Renal Disease, 
Hemodialysis.
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INTRODUCTION 
Hemodialysis is a contemporary procedure used 
for patients of acute and end stage renal disease 
to get rid of excess body fluid and waste products 
from blood. Dialysis-related pathology (DRP) is 
observed as a side effect in patients on longer 
duration of hemodialysis and is becoming a big 
concern for the nephrologists as it is the most 
common cause of morbidity and mortality after 
15 years of hemodialysis.2

ESRD is confirmed when the presence of 
estimated GFR <15 mL/min/1.7 3m.3,4 The annual 
incident figures of upcoming cases of ESRD in 
Pakistan were determined to be >100/million in 
the general population (Saeed et al.,2012).

Among many other diseases worldwide, CKD has 
been considered as a distressing public health 
condition. For CKD patients particularly, who have 
progressed into ESRD, the potential hazards of 
all-cause mortality and cardiovascular incidents 
are significantly increased compared to the 
individuals with normal kidney function.6 Several 
reports have labeled cardiovascular episodes 
as a prime source of the increased morbidity 
and mortality in ESRD patients undergoing 
hemodialysis.7,8 The traditional causes are 
hypertension, diabetes, hyperlipidemia,  and 
factors originating from the renal disease and 
the dialysis procedure itself.7,9

CKD patients commonly develop dyslipidemia 
even before starting the hemodialysis procedure 
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and the rate of lipid profile imbalance depends 
upon the extent of renal function deterioration 
and the levels of proteinuria. Dyslipidemia in CKD 
patients who are not having significant proteinuria 
and in patients of ESRD receiving maintenance 
hemodialysis, is characterized by elevated serum 
triglycerides, an increase in plasma levels of very 
low density lipoproteins(VLDL), elevated levels of 
oxidized lipoproteins, decreased concentration 
of high density lipoprotein cholesterol (HDL-C) 
levels.10 In contrast to the patients having significant 
proteinuria who have hypercholesterolemia, the 
ESRD patients maintained on hemodialysis and 
the CKD patients not having nephrotic-range 
proteinuria the serum cholesterol and low density 
lipoprotein cholesterol (LDL-C) values are usually 
below or within the normal limits.10 Moreover, 
their LDL is highly atherogenic because of the 
occurrence of oxidative changes.10 Hence, the 
classical picture of lipid levels in advanced stage 
kidney disease is hypertriglyceridemia, reduced 
HDL-C with low to normal levels of LDL-C.11

Dyslipidemia leads to atherosclerosis which 
is potentially a serious condition in which fat 
particles called plaques get lodged in arterial walls 
making them stiff and narrow, thus increasing the 
chances of cardiovascular disease.12,13 Prolonged 
hemodialysis causes reduced levels of HDL-C and 
hence leads to development and progression of 
atherosclerosis in these patients.14

The objectives of this study were to assess 
dyslipidemia and comparing lipid profiles of 
hemodialysis patients having end stage renal 
disease with healthy control group and also to 
assess the effect of duration of hemodialysis on 
lipid profile. Hence, this will give an insight into 
prompt detection of risk factors and protection 
against the cardiac events that take place in 
ESRD patients and thus help in decreasing the 
morbidity and mortality in this group of patients.

MATERIAL & METHODS
This case-control, hospital based study recruited 
patients of ESRD from the Nephrology Department 
of Jinnah Post Graduate Centre (JPMC) Karachi 
during the period of January 2018 – January 
2019. Individuals of either sex (<18 years old) 

undergoing dialysis for over more than 2 months 
and not taking supplementary antioxidants were 
included. Patients suffering from any other chronic 
illness e.g tuberculosis, diabetes or malignancy, 
patients undergoing hemodialysis with acute 
renal failure, patients receiving statin therapy and 
all subjects who were not willing to participate in 
the study were excluded.

A total of 90 selected individuals were divided into 
three groups as accordingly: 
Group A Included 30 Healthy controls, Group 
B Included 30 subjects receiving hemodialysis 
therapy for more than 2 months but less than 3 
years and Group C Included 30 subjects receiving 
hemodialysis for more than 3 years (maximum 
duration 10 years).

Ethical permission for the present study was 
taken from the Institutional Review Committee 
JPMC, Karachi dairy no:NO.F.2-81-IRB/2018-
GENL/5173/JPMC. All the subjects gave written 
informed consent.

Data collection included age, gender, weight, 
height, body mass index (BMI) and hemodialysis 
duration. Blood pressure (BP) and drug history 
were also noted. Venous blood samples 
were collected after overnight fasting. After 
centrifugation at 3000 rotations/minute for 10 
minutes, separated serum was collected from 
the centrifuge tubes and transferred into aliquot 
tubes under aseptic conditions. Each tube was 
labeled with patient identification number and 
kept at -20°C until analyzed. Serum analysis was 
done for serum triglycerides (mg/dl), total serum 
cholesterol (mg/dl), HDL-cholesterol (mg/dl) and 
VLDL (mg/dl) by enzymatic colorimetric method 
while LDL-cholesterol (mg/dl) was calculated 
by Friedewald’s Formula (LDL-C= TC – TG/5 – 
HDL-C).15

Statistical analyses of recorded data was done 
using IBM SPSS version 23. Descriptive analysis 
of the categorical data was shown as frequency 
and percentages while the continuous variables 
were described as mean and standard deviation, 
P-value of <0.05 was considered to be significant.
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RESULTS
The general clinical and demographic data 
are presented in Table-I. Age was found to be 
insignificant. Maximum decrease in BMI was seen 
in group C. Hemodialysis patients of group B and 
C had higher SBP and DBP as compared to the 
subjects of control group. 

Comparison of all serum parameters between 
groups showed significantly higher TG levels 
in group C (subjects on longer duration of 
hemodialysis) as compared to group A and B, 
serum cholesterol found higher but within normal 
limits in group B and decreased as the duration 
of dialysis increased, HDL found significantly 

higher in subjects of control group (group A) 
as compared to the levels of group B subjects 
and further decreased in group C indicating a 
decrease in serum HDL levels with an increase 
in the duration of hemodialysis, and  serum LDL 
levels were found significantly higher in group B 
subjects as compared to group A and the levels 
decreased in group C.

Table-III presents the comparison of mean TG/
HDL ratio among studied groups. There is a 
significant difference of ratio with control group 
having a value of 2.03 as compared to higher 
value of 4.34 in group B and 8.83 for group C. 

Bar chart showing distribution of samples with 
respect to gender

Figure-1. Showing mean comparison of lipid profile 
across studied groups.

Characteristics
Group

P-ValueA (n=30) B (n=30) C (n=30)
Mean SD Mean SD Mean SD

Age (years) 34.67 7.73 36.17 7.79 39.20 4.66 0.10
BMI (kg/m2) 23.47 3.26 22.60 3.72 20.21 4.21 <0.01*
Systolic Blood Pressure (mmHg) 107.33 9.80 135.33 11.06 159.00 12.42 <0.01*
Diastolic Blood Pressure (mmHg) 66.33 8.09 87.57 8.84 93.67 10.66 <0.01*
Weight (kg) 66.10 7.75 62.20 4.69 60.19 6.13 <0.01*
Height (m) 1.69 0.12 1.64 0.11 1.63 0.12 0.20
Duration of Dialysis (years) Nil Nil 1.70 0.69 7.72 1.71 <0.01*
*p<0.05 was considered significant using One Way ANOVA

Table-I. Comparison of anthropometric measurements among study groups:

Serum Parameters
Group

P-ValueA (n=30) B (n=30) C (n=30)
Mean SD Mean SD Mean SD

TG (mg/dl) 87.90 22.24 134.97 27.57 182.07 21.80 <0.01*
VLDL(mg/dl) 23.19 6.51 35.59 3.91 42.32 6.14 <0.01*
Cholesterol (mg/dl) 103.77 19.58 138.80 38.85 115.07 38.84 <0.01*
HDL (mg/dl) 44.13 6.61 31.50 4.27 21.63 4.75 <0.01*
LDL (mg/dl) 72.90 12.25 87.70 17.71 73.00 13.68 <0.01*
*p<0.05 was considered significant using One Way ANOVA

Table-II. Mean comparison of serum parameters across studied groups
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DISCUSSION
Kidney failure patients presents with higher 
chances of cardiovascular associated morbidity 
and mortality than the general population. 
Dialysis patients have 30 times higher risk of 
cardiac related mortality rate than general public 
and stays on higher scale even after adjusting for 
age, gender, and diabetes presence.16

We have not found marked difference of the mean 
ages in between the three groups compared 
at 95% confidence interval. However, our study 
revealed a statistically significant reduction in 
BMI among cases as compared to controls, 
which is in accordance with a study done on 
maintenance hemodialysis patients that showed 
that body weight of individuals on maintenance 
hemodialysis was lower as compared to normal 
individuals.17

We have found a remarkable increase in levels of 
serum TG and VLDL in hemodialysis patients as 
compared to control group with a significant rise 
in levels as the duration of dialysis progresses. 
Past data has revealed that compromised kidney 
function seriously affect the levels of triglycerides 
and VLDL even in those patients who present with 
normal levels of serum creatinine.8,18,19 In ESRD 
patients, the start of renal replacement therapy 
and the type dialysis procedure distinctly affect 
the levels of apolipoproteins.20 Factors which 
are associated with the hemodialysis technique 
evidently increase the levels of triglycerides in 
these patients. Dialysis procedure requires routine 
administration of low-molecular weight heparins 
to prevent blood coagulation during the ongoing 
process, this may be the cause of disturbed 
metabolism of Triglyceride related lipoproteins 
as heparin causes the loss of lipoprotein lipase 
enzyme by the endothelialcells, therefore, long 
term heparin use contributes in deficiency of 
lipase enzyme.14

A significant decrease was seen in serum HDL 
levels as the duration of dialysis increased. 
Several prior studies have ascertained the low 
antioxidant action of HDL in patients of long term 
dialysis as compared to the HDL of the healthy 
controls.23

We have found a significant difference in the total 
serum cholesterol and LDL-C levels in group B as 
compared to control group. However in group C 
the levels of TC and LDL were a little decreased 
as compared to group B. These findings reflect 
the observations of Moradiet al.10, Visconti et al.18 
and Samouilidou et al.24 who also repor ted a 
decrease in levels of TC and LDL as the duration 
of therapy progressed. This is probably due to 
the fact thatpatients who undergo hemodialysis 
have a higher risk of being influenced by changes 
in their nutritional status as a result of disease 
related anorexia,alteration in diet, physical 
inactivity, presence of chronic inflammation, co-
morbid conditions, and altered metabolism.25,26 
Moreover, majority of CRF patients receiving 
hemodialysis presents with muscle wasting due 
to protein-energy malnutrition which might be 
another reason for decrease in total cholesterol 
levels.27

Our findings are in accordance to the published 
work of Moradi et al. who reported deranged lipid 
profilewith less signs of proteinuria in majority 
of CKD patients. They further concluded high 
levels of triglycerides, accumulation of oxidized 
lipids and lipoproteins and decreased levels of 
high density lipoprotein (HDL) levelsin ESRD 
patients on hemodialysis. Thus, deranged lipid 
metabolism appears to be the main contributing 
factor in influencing the systemic inflammatory 
process and oxidative stress and ultimately 
becoming the source of high cardiovascular 
accidents and overall health distress and fatality 
rate in this population.10

Serum Parameters
Group

P-ValueA (n=30) B (n=30) C (n=30)
Mean SD Mean SD Mean SD

TG:HDL (unit) (ratio has no units) 2.03 0.60 4.34 0.94 8.83 2.24 <0.01*
*p<0.05 was considered significant using One Way ANOVA

Table-III. Mean comparison of ratios across studied groups
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We also recorded a statistically higher 
Triglyceride/HDL ratio in group B and C as 
compared to controls. In consistence to our 
finding, Lee et al.28 and Chen with co-workers29 

also reported high TG/HDL ratio in patients treated 
by hemodialysisand reported its association 
with high cardiovascular risk index. It has been 
estimated that TG/HDL ratio of >3.8 indicates 
the presence of small atherogenic LDL particles 
which are the prime sources of atherosclerotic 
lesions in vessels, thus leading to increased risk 
of cardiac abnormalities.29

The duration of hemodialysis was found to effect 
the level of serum lipids. Patients having upto 3 or 
more than 3 years of duration showed higher TG 
and VLDL, within normal cholesterol levels and 
lower HDL concentrations than patients dialyzed 
for less than 3 years. This is in concordance with 
the work of Cofan, who analyzed dyslipidemia in 
patients on chronic hemodialysis and concluded 
that duration of hemodialysis has adverse effects 
on lipid profile of such patients.30

CONCLUSION
In the current study it can be concluded that 
dyslipidemia is common among ESRD patients 
on hemodialysis and its magnitude increases with 
longer duration of hemodialysis in ESRD patients 
receiving maintenance hemodialysis.
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