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Abstract

Background: Dyslipidemia iz a very common complication of chronic kidney discase {CKD) patients with
maintenance hemodialysis (MHD). CKD is an increasing health problem all around the world. End stage renal
disease (ESRD) patients are treated with hemodialysis. It is a recognized risk factor of cardiovascular disease
and progression of renal discase of various etiologics. Objective: To observe the lipid profile in CKD patients
with MHD. Methodology: This cross sectional comparative study was carried out in the Department of
Biochemistry, Dhaka Medical College, Dhaka during the peried of July 2013 to June 2014. A total number of
100 subjects of both sexes were selected with age ranging from 18 to 60 years. Among them, 50 CKD patients
with maintenance hemodialysis (MHD) were included in group 1 and 50 health subjects in group II. Serum lipid
profile of all the groups was assessed and statistically compared. For statistical analysis unpaired student t-test
was performed using SPSS for windows version 16. Results: The mean (£5D) of serum TG level was
significantly higher and serum HDL-C level was significantly lower in CKD patients with MHD (172.22 +
32.83 and 33.60 £ 5.45) than healthy control group (140.44 £ 37.99 and 39.94 + 9.26). Conclusion:

Dyslipidemia is more common in CKD patients with MHD than the healthy control.
Key Words: Chronic kidney disease, Dyslipidemia, Maintenance hemodialysis, cardiovascular disease.

Introduction

Chronic kidney disease (CKD) is becoming a
worldwide health problem due to increasing
incidence and prevalence.! It is a
pathophysiological process with multiple
etiologies resulting in the inexorable attrition of
functional nephrons and frequently leading to end
stage renal disease (ESRD) necessitating
hemodialysis as a mandatory therapeutic measure.
Kidney Disease Outcomes Quality Initiative
(K/DOQI) defines CKD as either kidney damage
for=3months, as defined by structural or functional
abnormalities of kidney, with or without decreased
glomerular filtration rate (GFR) or GFR <60
ml/min/l.73m? for =3 months, with or without
kidney damage.? CKD causes metabolic
abnormalities of plasma lipids both qualitatively
and quantitatively.? The incidence and prevalence
of chronic kidney diseases (CKD) are increasing
worldwide and has become a major health
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problem®. Approximately 50% of patients with
end-stage renal disease (ESRD) die from
cardiovascular events, 5 which indicate that
cardiovascular mortality is 30-times higher in
CKD patients. The Kidney Dialysis Outcome
Quality Initiative (K/DOQI) guidelines state that
patients on MHD with fasting triglycerides (TG)
>5.65 mmol/L, low density lipoprotein (LDL)
>2.59 mmol/L. and non-HDL cholesterol =3.36
mmol/ L, should be considered for treatment of
dyslipidemia to reduce the cardiovascular
complications in these patients.® Dyslipidemia has
been established as a well known traditional risk
factor for CVD in the general population as well
as in CKD patients on MHD. CKD is known to
cause an increase in triglycerides and a decrease in
high-density lipoprotein that mimic the lipid
abnormalities of the metabolic syndrome, which
accelerate the progresssion of CKD and increase
the risk for cardiovascular mortality. Hemodialysis
patients usually display elevated TG, reduced
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serum high density lipoprotein (HDL) cholesterol
and elevated concentration of lipoprotein-a (LP-a).
Total and LDL cholesterol levels usually remain
within normal limits.” Cholesterol levels may be
lower in MHD patients. There is an inverse
relationship between mortality and the cholesterol
concentration.® This pattern of reverse
epidemiology, 1i.e., hypercholesterolemia
associated with decreased mortality and low
cholesterol concentration associated with
increased CVD mortality seen in MHD patients
has been related to the malnutrition-inflammation-
atherosclerosis complex.® Keeping in view the
mortality associated with CVD in patients on
MHD, we investigated the serum lipid status in
CKD patients undergoing long-term hemodialysis
(=3 months) treatment and compared the wvalues
with healthy subjects.

Materials and Methods

The present study was a cross sectional
comparative study, which was conducted in the
Department of Biochemistry, Dhaka Medical
College, Dhaka during the period from July 2013
to June 2014. A total number of 100 subjects of
both sexes were selected purposively with age
ranging from 18 to 60 years. Among them, 50
patients were CKD patients on MHD (Group I)
and 50 were healthy comparison group (Group II).
Patients were selected from Nephrology ward of
Dhaka Medical College Hospital, Dhaka. Patients
taking lipid lowering medications,
hypothyroidism patients, chronic liver diseases
patients, pregnancy, age <18 years and > 60 years
and malignancy were excluded from the study.
After selection of subjects, the objectives,
nature, purpose and benefit of the study were
explained in detail in each subject. Informed
consent was taken. Data were collected in pre
designed structured questionnaire form by the
researcher herself. Age, sex, occupation and
marital status were noted as per statement of the
participants at the time of interview. History
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regarding smoking habit, duration of dialysis,
hypertension, diabetes mellitus, pregnancy,
history of any cardiovascular event, thyroid
disorder, chronic liver disease, any malignancy
was taken. Drug history regarding lipid-lowering
drugs was noted. Then participants were
examined for height, weight, blood pressure. The
study parameter was serum lipid profile.
Estimation of study parameter was done in the
Department of Biochemistry, Dhaka Medical
College. After 12-hours fasting, blood samples
were drawn from the arterio-venous fistula before
starting dialysis. Serum total cholesterol (TC),
triglyceride (TG) and high density lipoprotein-
cholesterol (HDL-C) were assayed on semi
antomated biochemical analyzer. Low density
lipoprotein-cholesterol (LDL-C) was calculated
by Friedwald equation.!? LDL-C= Total
Cholesterol - (HDL-C + TGS5).

Results

Table 1 shows the distribution of baseline
characteristics of study subjects. The mean age of
CKD with MHD was 39.64 £11.90. BMI was
lower in CKD patients with MHD than that of the
control (20.9 £ 3.1 vs 21.7 = 2.9). Both the
systolic (184 + 26) and diastolic (101 + 16) blood
pressure in patients were significantly higher
when compared to that of the controls (117 £ 9
and 77 + 8 respectively), p<0.05.

Table II shows the distribution of study subjects
according to lipid profile in the CKD patients with
MHD and the controls. The mean of triglyceride
(172.22 £+ 32.83) was significantly higher and
HDL-C (33.60 + 5.45) was significantly lower in
CKD patients with MHD when compared with
that of control (140.44 = 37,99 and 39.94 + 9.26)
respectively, p<0.05. Total cholesterol (159.40 +
20.39) was lower and LDL-C (115.10 £ 16.37)
was higher in CKD patients with MHD than the
controls but non-significant.

Table III shows lipid profile status at different
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duration of MHD. The mean (+SD) of serum total
cholesterol, HDL-C, LDL-C and triglyceride level
at 71 year of duration of dialysis werel57.25 +
18.81, 31.81 + 3.60, 117.25 + 22.89 and 186.18 +
42.99, respectively; at 1-3 year of duration of
dialysis were 159.70 £ 19.39, 35.15 = 6.56,
110.54 + 7.63 and 162.25 + 22.77, respectively; at
>3 year of duration of dialysis were 161.42 +
24,49, 3342 + 5,16, 119.17 + 16.29 and 170,50 +
27.88 respectively. All of these differences were
statistically non-significant.

Table I: Distribution of baseline characteristics
of study subjects (n=100)

Groups
Baseline
. Group | Group 11
characteristics {CKD with (Healthy)
MHD) (n=50) (n=50)
¢ (Years
fr*ngﬁg iSD} 39.64+11.90 37.94£12.26
Gender
Male n(%) 34 (68.0) 26 (52.0)
Female n(%&) 16 (32.00 24 (48.0)
BMI (kg/m?) 20.9+3.1 21.7£2.9
{mean £ S}
Blood pressure{mm of Hg)
{mean = 8D}
Systolic BP 184426 1179
Diastolic BP 101+16 TR

n = Number of subjects. Results are expressed as mean+5D.

Table I1: Distribution of study subjects according
to lipid profile in group I and group IT

Group P value

Lipid profile Group 1 Group 11

(CKD with MHD) (Healthy)

(n=50) (=50}

TC (mg/dL) 159.40 + 20.39 166,80 + 35.89 0,208
HDL-C {mg/dL) 33.60+ 545 19,94 + 926 0,001
LDL-C (mg/dL) 11510+ 1637 107.17 + 28.30 0.089
TG (mg/dL) 172.22 + 32,83 140,44 + 37.99 0,001

p value determined by Unpaired Student 't' test.
Pvalue <0.05 was taken as level of significant.
Results are expressed as meantSD.
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Table I11: Lipid profile status at different duration

of MHD
Lipid prodil Duration H'D Fvalu
P profile 1 year 1-3 year =3 years value
(n=16) (n=20) (n=14)
TC (mg'dL) 15725+ 1881  159.70+1939 161.42+2449 0857
HDL-C {mg/dl) 3LBl1+360 3515+6.56 3342+516 0,190
LDL-C (mgdL) 11725=2289 11054+763 11917+1629 0266
TG (mg'dL) 186,18 = 4299 162252277 170.50 L2788 0.090

p value was determined by ANOVA test. P value
<0.05 was taken as level of significant. Results
are expressed as mean = SD. n = Number of
subjects,

Discussion

In this study, the pattern of dyslipidemia in CKD
patients on MHD shows hypertriglyceridemia and
reduced HDL-C.

In our study, the serum triglyceride levels were
found to be significantly higher in MHD patients
as compared to control group. Similar
hypertriglyceridemia was also observed in other
study.!l The accumulation of triglycerides
leading to hypertriglyceridemia in CKD is the
consequence of both a high production and a low
catabolism of triglycerides.

But the predominant mechanism which is
attributed for hypertriglyceridemia in CKD is
decreased catabolism of triglycerides.!? Various
factors contribute to this metabolic aberration in
CKD, which includes:

» Diminished lipoprotein lipase (LPL) activity as
a consequence of the down regulation of the

enzyme with Basha et al.1?

A disproportionate increase in plasma
apolipoprotein C-IIT which is a possible cause
of lipoprotein lipase inactivation in uremia.'®

The presence of inhibitors of lipase in CKD
patients. !’

All these factors which lead to a qualitative or
quantitative decrease in LPL activity in plasma



TMSS Medical College Journal

result in a decreased catabolism of triglycenides in
chylomicrons and VLDL.

The second most common lipid abnormality in
our study was low HDL-C level as compared to
healthy control. This observation is in agreement
with other study.!!.16

The significant decrease of HDL-C in CKD can
be attributed to

b Decreased levels of apolipoproteins Al and AT
the main protein constituents of HDL.!7

b Diminished activity of LCAT; the enzyme
responsible for the esterification of free
cholesterol in HDL particles.1®

b Increased activity of cholesteryl ester transfer
protein (CETP) that facilitates the transfer of
cholesterol esters from HDL to triglyceride-
rich lipoproteins.'®

All these factors combinedly act to reduce the
serum concentration of HDL-C. Total cholesterol
and LDL-C were not significantly different
between the patients and control groups.

In this study, the mean (+SD) of total cholesterol,
LDL-C, TG and HDL-C level were changed with
the duration of dialysis but non-significant, This
finding was inconsistent with studies of Nelva et
al20

Conclusion

Patients undergoing MHD show important
abnormalities of lipid metabolism such as
hypertriglyceridemia and low HDL-C, which
could contribute to atherosclerosis and
cardiovascular disease and may increase the
morbidity and mortality in this group.
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