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Background: The course of chronic kidney disease (CKD) is complicated by dyslipidemia
defined as changed plasma lipid levels and abnormalities of lipoproteins associated with early
onset of atherosclerotic events. The altered pattern of lipid and lipoproteins metabolism results in
rapid progression to end stage renal disease (ESRD) and atherosclerosis. The aim of this study was
to see the pattern of dyslipidemia in CKD patients and to evaluate the effects of various
sociodemographic variables on patterns of lipids and lipoproteins. Methods: This was a crosssectional observational study conducted in Ayub Teaching Hospital, Abbottabad. In group-I, 313
patients of CKD were included in the study and 150 subjects with normal renal functions were
taken as control. Serum lipid profile was evaluated for both groups. Effects of sociodemographic
variables like age, sex, BMI, diabetes, hypertension and duration of renal failure was assessed.
Data were analysed using SPSS-17 and p<0.05 was taken as significant. Results: Out of 313
subjects, 144 (46%) were female and 169 (54%) were male. The mean age of the patients was
48.48±14.78 years and it was 46.20±14.90 in controls. Most common type of dyslipidemia was
hyperlipidemia of low density lipoprotein cholesterol (LDL-C) present in 90% patients.
Hypertriglyceridemia was observed in 72% of patients. Low values for high density lipoprotein
cholesterol (HDL-C) was observed in 28% of CKD group. Very low density lipoprotein
cholesterol (VLDL-C) was found raised in 72% of CKD group. The most frequent dyslipidemia in
combination was high LDL-C and high TG (201, 64%). Eighty-two (26%) of patients had a
combination of high triglycerides (TGs) and low HDL-C. Conclusion: Significant dyslipidemia
does develop in vast majority of chronic renal failure (CRF) patients. This is an important risk
factor associated with early onset of atherosclerosis.
Keywords: Renal failure, CRF, dyslipidemia, Kidney disease, CKD, Lipid profile, LDL, HDL,
Triglycerides
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INTRODUCTION
Chronic Kidney Disease (CKD) is associated with
many complex metabolic abnormalities, e.g.,
anaemia, cerebrovascular accidents, osteodystrophy,
acid-base and electrolytes imbalance, volume
overload hypertension and abnormal lipid profile or
dyslipidemia.1,2 Dyslipidemia is abnormal lipid
profile, i.e., plasma concentration of various
lipoproteins and lipids is relatively disturbed in
relation with each other. Triglycerides (TGs) are
elevated, high density lipoprotein cholesterol (HDLC) decreases, while low density lipoprotein
cholesterol (LDL-C) shows increase. This altered
pattern of lipid metabolism accentuates the process of
atherosclerotic events.3 Elevation of plasma TGs is
most frequent observation in CKD patients.4 Elevated
plasma TG in end-stage renal disease (ESRD) is
usually accompanied with elevated plasma
concentration of very low density lipoprotein
(VLDL) as well as their impaired clearance
associated with elevation and disturbed clearance of
chylomicrons as well. This causes the accumulation
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of highly atherogenic chylomicrons remnants which
are prone to oxidation.5 In contrast the concentrations
of LDL-C are found usually within normal range and
are elevated in CKD only occasionally.6,7 Plasma
concentration of HDL-C is reduced frequently and
conversion of HDL-3 which is poor in cholesterol
esters, to a cardio-protective good cholesterol HDL-2,
rich in cholesterol esters, is consistently impaired in
CKD.8,9
Progressive
deterioration
of
kidney
functions is a direct consequence of dyslipidemia
which can accelerates the disease progression by
various mechanisms, e.g., reabsorption of fatty acids,
various phospholipids and cholesterol which are
found in the filtered lipoproteins and albumin, by the
epithelial cells of renal tubules which initiates the
inflammation of renal tubules and interstitium and
other forms of tissue injury, oxidative damage10 and
foam cell formation11. Renal glomerular cells,
glomerular basement membranes and renal tubular
cells are all exposed to abnormal lipoproteins present
in plasma12 which promote matrix production in
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glomerular mesangium and glomerulosclerosis13. The
production of matrix proteins is specifically
stimulated by LDL-C from the cultured renal
mesangial cells and LDL also promotes generation of
cytokines that promote inflammation. As a result
vasoconstriction and proliferation of mesangial cell
takes place resulting in lipoprotein associated
glomerulopathy, characterized by formation of
intraglomerular lipoprotein induced thrombi and
ultimately glomerulosclerosis. 14,15
The aim of this study was to see the pattern
of dyslipidemia in CKD patients and to evaluate the
effects of various sociodemographic variables on
patterns of lipids and lipoproteins.

MATERIAL AND METHODS
This was hospital based cross-sectional comparative
observational study conducted in Medical Units A, B,
C, and Urology and Dialysis Units of Ayub Teaching
Hospital (ATH) Abbottabad, from June 2012 to June
2015. Total 313 known patients of CKD diagnosed
on basis of history, examination and laboratory
assessment of renal function were included in the
study. Anthropometric data of the patients were
recorded and analysed according to uniform
requirements for Asians.16 Patients were grouped
according to gender and duration of renal failure into
3 groups <5 years, 5–10 years, 10–15 years.
All diagnosed cases of chronic renal failure
(CRF) irrespective of age and sex were included in
the study. Patients receiving any lipid lowering
therapy,
known
cases
of
familial
hypercholesterolemia, kidney transplant, patients
with thyroid disorders, acute infections, patients
taking oral contraceptives, hormonal replacement
therapy and steroids were excluded from the study.
The subjects included in control group were
healthy individuals who were selected randomly and
age, sex and BMI matched. History and physical
examination of the patients were recorded on
proforma. Serum lipid profile was assessed. SPSS-17
was used for data analysis. Results were analysed as
Mean±SD for categorical variables and descriptive
for continuous variables. Student’s t-test and the Chisquare test for categorical parameters were applied
and p≤0.05 was taken as statistically significant.

RESULTS
Total 313 subjects were included in the CKD group
(46% females and 54% males). Their age ranged from
18 to 76 years (mean age 48.48±14.78 Years) and for
controls it was 46.20±14.90 Years. Serum lipid profile
included serum total cholesterol (TC), TGs, LDL, HDL
and VLDL with statistically significant difference in two
groups (p=0.000) in each case. (Table-1).

Frequency of hypercholesterolemia was 44%,
hyper-triglyceridemia was 72%, low HDL-C 28%,
borderline high in 90% and raised VLDL-V was present
in 72% cases. (Table-2).
In addition to isolated dyslipidemia various
combinations were also analysed and it was observed
that most frequent dyslipidemia in combination was
high LDL-C and high TG 64% then second most
common type was high LDL-C and low HDL-C 62%.
Twenty-six percent of CKD patients had a combination
of high TGs and low HDL-C while rest of the patients
has dyslipidemias of all five types in combination 24%
in all. (Table-3).
Various clinical and sociodemographic
variables affected dyslipidemia in quite significant way
(Table-4). Older people had greater preponderance of
high LDL-C and VLDL-C. Females had high incidence
of high LDL-C, VLDL-C, and low HDL-C while males
showed increasing trend in serum total cholesterol.
Smoking strongly associated with high LDL-C and
VLDL-C. Diabetes is most frequent cause of CKD as
well as dyslipidemia of CKD with rise in TC, LDL-C
and VLDL-C followed by hypertension (p<0.05). BMI
has significant difference for high TGs, LDL-C, VLDLC and low HDL-C in obese. Duration of renal failure
significantly predicted high TC (p=0.03) and high LDLC (p=0.002), with longer duration of illness (Table-4).
Use of antihypertensive, beta blockers, hypoglycaemic
agents and stage of CKD did not significantly predict
dyslipidemia so they have been removed from results.
Table-1: Comparison of serum lipid profiles of two
groups (patients=313, controls n=150)
Lipid Profile
(TC, mg/dl)
(TG, mg/dl)
(HDL-C, mg/dl)
(LDL-C, mg/dl)
(VLDL-C, mg/dl)

Groups
Controls
CKD
Controls
CKD
Controls
CKD
Controls
CKD
Controls
CKD

MeanSD
170.0622.66
213.2245.18
112.3730.73
206.9096.19
53.929.27
43.299.23
93.4018.59
128.9137.75
22.925.44
41.3819.24

p
0.000
0.000
0.000
0.000
0.000

Table-2: Frequency of individual lipid profiles
Lipid Profile
Hypercholesterolemia
High TG
Low HDL-C
Borderline High LDL-C
High VLDL-C

CKD patients Controls
n (%)
n (%)
p
138 (44)
15 (10) 0.001
226 (72)
18 (12) 0.00
88 (28)
6 (4)
0.01
282 (90)
51 (34) 0.01
226 (72)
21 (14) 0.00

Table-3: Pattern of combined dyslipidemias in
CKD patients
Dyslipidemia
High LDL+High TG
High LDL+Low HDL
High TG + Low HDL
High TC+High LDL + Low
HDL+High TG + High VLDL
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Frequency
201
195
82
76

Percentage
64
62
26
24
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Table-4: Effects of selected variables on serum lipid profiles of CKD patients [n (%)]
Age

Hypercholesterolemia
High Triglycerides Low HDL
High LDL-C
High VLDL-C
Group I (20–40 Years)
31 (9.9)
56 (17.9)
57 (18.2)
38 (12)
57 (18)
Group II (40–60 Years
38 (12.14)
94 (30)
51 (16.2)
56 (17.9)
13 (4)
Group III (≥60 Years)
44 (14)
65 (21)
12 (4)
19 (6)
13 (4)
p-value
0.490
0.678
0.767
0.002
0.000
Female
67 (22)
113 (36)
38 (12)
63 (20)
106 (34)
Male
75 (24)
116 (37)
25 (8)
44 (14)
119 (38)
p-value
0.001
0.190
0.02
0.000
0.000
Yes
125 (40)
194 (62)
47 (15)
96 (30)
188 (60)
No
19 (6)
35 (11.1)
16 (5)
13 (4)
38 (12)
p-value
0.000
0.321
0.07
0.000
0.002
Diabetes
44 (14)
4 (1.2)
16 (5)
32 (10.2)
67 (22)
Hypertension
36 (12)
25 (8)
16 (5)
19 (6)
50 (15.9)
Miscellaneous
13 (4)
22 (7)
4 (1.2)
13 (4)
25 (8)
p-value
0.000
0.463
0.165
0.000
0.000
Normal (18.5–22.9)
44 (14)
176 (51)
69 (22)
219 (70)
176 (56)
Underweight (<18.5)
–
7 (2.2)
–
19 (6)
7 (2.1)
Overweight\(23–24.4)
16 (5.1)
18 (5.9)
19 (6)
44 (14)
38 (12)
Obese(>25)
–
4 (1.2)
–
–
7 (2.1)
p-value
0.071
0.000
0.028
0.000
0.000
<5 years
13 (4.1)
50 (16)
50 (16)
–
50 (16)
5–10 years
100 (32)
150 (48)
206 (66)
81 (26.6)
150 (48)
10–15 years
25 (8)
25 (8)
25 (8)
6 (2)
25 (8)
p-value
0.030
0.244
0.002
0.092
0.244
*Use of beta blockers, anti-hypertensives, oral hypoglycaemic agents did not significantly predict dyslipidemia, so have been removed from this
model. p≤0.05 is significant.

Gender Smoking Cause of
BMI
Duration
CKD* (Kg/meter2) of CKD*

DISCUSSION
Dyslipidemia is abnormal lipid profile, i.e., plasma
concentration of various lipoproteins and lipids is
relatively disturbed in relation with each other. TGs are
elevated, HDL-C decreases while LDL-C shows
moderate increase. Cardiovascular mortality among
patients of ESRD who are dialysis-dependent, is 10–30
folds higher in comparison to general population.17 In an
epidemiological survey of Indian population with
ESRD, who are maintained on haemodialysis (HD)
treatment, it was found that 44% of the mortality in
these patients is due to acute cerebrovascular accidents
and MI.18 The higher risk of cerebrovascular disease
(CVD) in ESRD is attributable to numerous factors. The
important ones include inflammation, oxidative stress,
high blood pressure, and altered pattern of nitric oxide
metabolism, metabolism of various lipids and
lipoproteins, carbohydrates, phosphate and calcium
metabolism.18 A cluster of metabolic abnormalities like
hypertriglyceridemia, hypercholesterolemia, low HDLC and elevated sd-LDL levels greatly marked in CRF
are independent risk factors of CVD in general
population.5 We included 313 known cases of chronic
renal insufficiency who showed characteristic
abnormalities of lipoproteins composition which are
typically observed in renal failure population19.
In our study mean value for TC was
significantly higher than normal. Hypertriglyceridemia
and hypercholesterolemia was most frequent
observation in CKD population as consistent with the
studies conducted at the Department of NephroUrology, Liaquat University Hospital, Hyderabad,
Pakistan.6 Frequency of hypercholesterolemia was 44%
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of diseased population and hypertriglyceridemia was
observed in 72% of CKD patients in our study
population. A little increased trend in raised serum
cholesterol and triglyceride is because none of our
patients were on lipid lowering treatment, the fact that is
attributable to CRF alone3–6.
The most common type of dyslipidemia was
borderline high dyslipidemia of LDL cholesterol which
was present in 90% of CKD patients LDL-C mean value
was 128.91±37.75 mg/dl (p<0.05). Desirable values are
60–130 mg/dl and borderline high is 130–159 mg/dl
according to the NCEP Adult Treatment Panel III lipid
risk category revised in May 2001. Our study group is in
borderline high group mostly near lower limit of
borderline high group and consistent with other studies9.
Mean HDL-C was 53.92±9.26 mg/dl in
normal subjects and 43.29±9.23 mg/dl (p=0.00) in CKD
group. According to the NCEP guidelines desirable
range is up to 60 mg/dl, borderline high risk is 35–45
mg/dl, and <35 mg/dl is associated with high risk for
CVD. Low values for HDL-C was observed in 28% of
CKD group in our study. HDL cholesterol concentration
is frequently reduced, and the conversion of HDL-3
which is poor in cholesterol esters, to a cardio-protective
good cholesterol HDL-2, rich in cholesterol esters, is
consistently impaired in CKD. Disturbances in these
concentrations of apolipoproteins apo-AI, apo-AII,
function of LPL enzymes, CETP receptors, other classes
of lipoproteins apoE and apo-C can all may have major
effect on anti-atherosclerotic property of HDL-C.19
VLDL-C concentration was 22.91±5.44 mg/dl in
normal subjects as opposed to CKD group’s mean
41.38±19.23 mg/dl majority lying in high risk group.
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Hypertriglyceridemia is in particular, a
strong risk predictor of CVD.20 Elevated plasma TG
in CKD is usually associated with elevated
concentration of plasma VLDL-C, results in
consistence with our study group. This causes the
accumulation of chylomicrons remnants which are
specially prone to oxidation and are atherogenic.21
Above mentioned dyslipidemias are found at all
stages of CKD and duration of CRF as there was
significant difference in serum total cholesterol and
LDL-C with longer duration of illness. Serum
triglycerides are persistently impaired after 5 years of
renal metabolic derangements.15
Gender group showed significantly raised total
cholesterol in males and elevated LDL-C, VLDL-C and
low HDL-C in females (p<0.05).Our results signify that
impact of uraemia on chronic dysregulation surpass
hormonal influences. Females usually have cardioprotective lipid profile with high HDL and low LDL-C
as compared to men22, finding that is not consistent with
our study group, possible explanation may be different
effect of exercise, dietary habits, intercurrent hormonal
problems, control of diabetes and hypertension which
are not encountered in present study. Further research is
therefore needed to completely understand the complex
relationship
between
atherosclerosis
causing
lipoproteins and associated adverse outcomes in
advance ESRD.
Significant dyslipidemia develops in vast majority of
CRF patients. Optimal targets of different serum lipids in
CKD and haemodialysis patients are not known.
Available data on CKD population are too sparse to draw
a conclusion regarding use of lipid lowering agents in
these patients. Further research is needed to clarify this
relationship and to regress the CVD in CKD patients.
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