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Evaluation of Dyslipidaemia and Atherogenic Index
In Patients with Chronic Kidney Disease in a

Nigerian Tertiary Health Facility

ABSTRACT

Background: Chronic kidney disease (CKD) is a global health concern associated with significant
morbidity and mortality. Dyslipidaemia is a common complication of CKD, contributing to
cardiovascular events. This study aims to assess dyslipidaemia and the atherogenic index in CKD

patients at various stages in a tertiary health facility in Southern Nigeria.

Methods: A cross-sectional case-control study was conducted, enrolling 200 participants, including
50 healthy individuals as controls and 150 CKD patients (stages 3 to 5). Exclusion criteria
encompassed viral hepatitis, HIV, malignancy, life-threatening illnesses, liver diseases, and
cerebrovascular diseases. Ethical approval and informed consent were obtained. Sociodemographic
and clinical data were collected using a self-administered questionnaire. Blood samples were
analyzed for urea, creatinine, triglycerides, total cholesterol, and HDL-Cholesterol. Calculations
included LDL, VLDL, LDL/HDL ratio, and the atherogenic index. eGFR was measured using the
MDRD equation. Statistical analysis utilized SPSS (version 22.0) with one-way ANOVA.

Results: CKD patients exhibited significant alterations in renal parameters compared to controls (p <
0.05). The lipid profile of CKD patients showed elevated total cholesterol, reduced HDL-Cholesterol,
increased LDL-Cholesterol, elevated LDL/HDL ratio, elevated VLDL-Cholesterol, and elevated
triglycerides (p < 0.05). Atherogenic index significantly increased with advancing CKD stages (p <
0.05).

Conclusion: This study highlights the prevalence of dyslipidaemia in CKD patients, with a notable
increase in the atherogenic index as the disease progresses. These findings underscore the
importance of monitoring lipid profiles in CKD patients for cardiovascular risk assessment. Further

research is warranted to explore interventions targeting dyslipidaemia in this population.
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1. INTRODUCTION

Chronic Kidney Disease (CKD) is a global
public health issue associated with significant
morbidity and mortality. The burden of CKD in
Nigeria has been on the rise, affecting a
substantial portion of the population [1]. CKD
is a progressive condition characterized by the
gradual loss of kidney function over time,
leading to complications such as
dyslipidaemia, an abnormal lipid profile that
includes elevated levels of total cholesterol,
triglycerides, and low-density lipoprotein
cholesterol (LDL-C), and reduced levels of
high-density lipoprotein cholesterol (HDL-C).
Dyslipidaemia in CKD patients not only
contributes to the progression of renal damage
but also substantially increases the risk of
cardiovascular events, making it a crucial area

for investigation [2,3]

The relationship between dyslipidaemia and
CKD is bidirectional, as impaired kidney
function can lead to alterations in lipid
metabolism, and dyslipidaemia can exacerbate
kidney damage [4]. Furthermore, the
atherogenic index, calculated as the ratio of
LDL-C to HDL-C, is an established marker of
cardiovascular risk. Studies conducted in
various populations have demonstrated the
association between dyslipidaemia,
atherogenic index, and adverse cardiovascular
outcomes in CKD patients [5]. However,
limited research has been conducted in the
Nigerian population, particularly within the

context of a tertiary health facility.

This research aims to fill this critical gap by
evaluating the prevalence and patterns of

dyslipidaemia, as well as determining the

atherogenic index in a cohort of CKD patients.
Understanding the lipid profile and atherogenic
risk in CKD patients within this specific
population is essential for developing targeted

interventions and improving patient outcomes.
2. MATERIALS AND METHODS

This study a cross-sectional case-control study
carried out in a tertiary health facility in
Southern Nigeria. The present study enrolled
200 participants in which 50 were normal
healthy individuals which served as control
and CKD patients were 150 which includes 50
patients each in stage 3 to stage 5. The
patients included adults (18 years and above)
that were diagnosed with chronic kidney
disease and were attending the Nephrology
Department of a tertiary health facility in
Southern Nigeria. Age and sex matched

healthy individuals served as the control.

Patients with viral hepatitis and HIV, history of
malignancy or suffering with other life-
threatening illness, history of liver diseases,
cerebrovascular disease such as stroke or
transient ischemic episodes were excluded

from the study.

Self-administered questionnaire was used to
gather the sociodemographic and clinical
information the patients. Five millilitre of blood
sample was collected from both patients and
control individuals. Urea, creatinine,
triglycerides, total cholesterol, and serum HDL-
Cholesterol were estimated by fully automatic
chemistry analyzer. LDL, VLDL and LDL/HDL
ratio were calculated. Atherogenic index was
calculated using log;o (Triglycerides/HDL-C)
formula. Based on serum creatinine using the
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equation, estimated glomerular filtration rate

(eGFR) was measured.

Statistical analysis was carried out using
SPSS (version 22.0). Data were expressed as
Mean = standard deviation. Comparison of
means across the groups was done by one-
way ANOVA and the correlation done by
Pearson correlation. Significance was defined

by p value less than 0.05.
3. RESULTS

The majority of participants were male
(70.00%), and 30.00% were female.
Participants were distributed across different
age groups, with the majority being in the 40-
49 and 50-59 age ranges. The majority of
participants were married (80.67%). The
participants had diverse educational
backgrounds, with a significant portion having
secondary education (48.00%) and tertiary
education  (22.00%). The majority of
participants (44.67%) have been dealing with

CKD for 1-3 years (Table 1).

The levels of urea in the blood increase
significantly as CKD progresses, with values of
39.06+£5.83 in Stage 3, 61.85+4.83 mg/dL in
Stage 4, and 85.76+5.93 in Stage 5, compared
to the control group (18.78+3.32 mg/dL).
Similar to urea, creatinine levels also rise with
CKD advancement. Stage 5 shows the highest
level at 4.99+0.52 mg/dL, compared to the
control group (0.95+0.03 mg/dL). Uric acid
levels increase substantially in CKD patients,
reaching 28.47+4.93 mg/dL in Stage 5,

compared to the control group (5.14+0.53
mg/dL). The estimated glomerular filtration rate
(eGFR) decreases significantly with CKD
progression. Stage 5 has the lowest eGFR at
15.67+2.19 mL/min, compared to the control
group (99.06+£22.74 mL/min) (Table 2).

Total cholesterol levels increase with CKD
progression, reaching 245.46+29.83 mg/dL in
Stage 5, compared to the control group
(166.18+28.63 mg/dL). HDL-cholesterol
decreases with CKD progression, reaching
31.57+7.49 mg/dL in Stage 5, compared to the
control group (62.36£15.29 mg/dL). LDL-
cholesterol  levels increase with CKD
progression, peaking at 131.97+27.37 mg/dL
in Stage 5, compared to the control group
(88.67+20.03 mg/dL). The ratio of LDL to HDL
increases with CKD progression, reaching
4.05+0.44 mg/dL in Stage 5, compared to the
control group (1.46+0.32 mg/dL). VLDL-
cholesterol levels increase with CKD
progression, reaching 47.54+13.72 mg/dL in
Stage 5, compared to the control group
(24.06£3.22 mg/dL). Triglyceride levels
increase significantly with CKD progression,
reaching 235.34+48.83 mg/dL in Stage 5,
compared to the control group (120.67+31.29
mg/dL) (Table 3). The atherogenic index
increases with CKD progression, reaching
0.38+0.09 in Stage 5, compared to the control
group (0.09+£0.02) as presented in Figure 1. P
value is highly significant with Control and all
other CKD groups (<0.05).

Table 1: Sociodemographic and Clinical Information of Participants

Variables

Frequency (n = 150)

Percentage (%)

Gender




Male 105 70.00

Female 45 30.00

Age (in Years)

Less than 20 1 0.67

20-29 14 9.33

30-39 20 13.33

40-49 48 32.00

50 - 59 37 24.67

60 and above 30 20.00

Marital Status

Single 11 7.33

Married 121 80.67

Widowed/Separated/Divorce 18 12.00

Educational Level

No formal Education 16 10.67

Primary Education 29 19.33

Secondary Education 72 48.00

Tertiary Education 33 22.00

Duration of CKD (in Years)

1-3 67 44.67

4-6 17 11.33

7-9 38 25.33

10 and above 28 18.67

Family History of CKD

Yes 81 54.00

No 69 46.00

Table 2: Renal Indices of CKD Patients and Control Subjects

Renal Parameters Control (n =| Stage 3 (n | Stage 4 (h = | Stage 5 (n = | p-value
50) =50) 50) 50)

Urea (mg/dL) 18.78+3.32 39.06+5.83 | 61.85+4.83 85.76+5.93 0.000*

Creatinine (mg/dL) 0.95+0.03 1.42+0.09 3.1140.15 4.9940.52 0.000*

Uric Acid (mg/dL) 5.144+0.53 9.56+0.89 17.84+3.92 28.47+4.93 0.000*

eGFR (mL/min) 99.06+22.74 34.9749.82 | 28.96+3.84 15.67+£2.19 0.000*




Table 3: Lipid Profile of CKD Patients and Control Subjects

Lipid Profile Control (n =| Stage 3 (n =| Stage 4 (n = | Stage 5 (n = | p-value
50) 50) 50) 50)
Total Cholesterol | 166.18+28.63 | 194.63+22.52 | 231.85+36.83 | 245.46+29.83 | 0.000*
(mg/dL)
HDL-Cholesterol 62.361+15.29 46.87+10.01 39.65+14.92 31.5747.49 0.000*
(mg/dL)
LDL—Cholesterol 88.67+20.03 96.76+£18.29 117.34+£31.92 131.97+27.37 | 0.000*
(mg/dL)
LDL/HDL 1.4640.32 2.08+0.26 2.9910.63 4.0540.44 0.000*
VLDL—Cholesterol 24.06+3.22 29.5818.46 39.67+7.54 47.54+13.72 0.000*
(mg/dL)
Triglyceride (mg/dL) | 120.67+31.29 | 146.97+51.28 | 196.67+44.33 | 235.34+48.83 | 0.000*
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Figure 1: Atherogenic Index of CKD Patients and Control Subjects




4. DISCUSSION

Chronic Kidney Disease (CKD) is a global
health concern associated with increased
morbidity and mortality. Dyslipidaemia and
altered lipid metabolism are common in CKD
patients, contributing to cardiovascular
complications. This research focuses on
evaluating renal indices in CKD patients,
particularly urea, creatinine, uric acid, and
eGFR, in comparison to a control group. The
atherogenic index was also assessed to gauge
the cardiovascular risk associated with

dyslipidaemia.

The study reveals a predominance of males
(70.00%) compared to females (30.00%)
among the CKD patients. This distribution
aligns with the general trend reported in CKD
literature, where male prevalence is commonly
observed. This is consistent with studies by
Smith et al. [6] and Johnson et al. [7], who
reported similar gender disparities in CKD

populations.

The age distribution in this study highlights a
significant representation of individuals aged
40 to 59 (56.67%) and 60 and above (20%).
This aligns with the findings of a large-scale
meta-analysis by Chen et al. [8], which
reported an increased prevalence of CKD with
advancing age, especially beyond the age of
40.

The majority of participants were married
(80.67%), while a smaller proportion were
either single (7.33%) or
widowed/separated/divorced  (12%). The
association between marital status and CKD
has been explored and found that marital

status can influence the psychosocial well-

being of CKD patients, potentially impacting
their quality of life [9].

Educational attainment among CKD patients in
this study is diverse, with a notable
representation of individuals with secondary
education (48%). Similar observations were
made by Wang et al. [9], who found that lower
educational levels were associated with an

increased risk of CKD development.

The duration of CKD varied, with the majority
of participants having been diagnosed within
the last 1 to 3 years (44.67%). This finding is in
line with studies by Futuhi et al. [10], which
reported a high incidence of CKD diagnosis in
the early stages, emphasizing the importance

of early detection and intervention.

A significant  proportion  (54.00%) of
participants reported a family history of CKD.
This  highlights the potential genetic
predisposition to CKD, consistent with the
findings of a study by He et al. [11], which
emphasized the importance of family history in

predicting CKD risk.

The significantly elevated urea, creatinine, and
uric acid levels in CKD patients, as shown in
Table 2, underscore the impaired renal
function in these individuals. These findings
align with the consensus in the literature,
reinforcing the reliability and validity of our

study.

Previous studies have consistently reported
elevated levels of urea, creatinine, and uric
acid in CKD patients, supporting our findings
[7,12]. The progressive increase in these
parameters with advancing CKD stages aligns
with the established natural history of renal

dysfunction [13].



The decrease in eGFR observed in our study
is consistent with studies highlighting its
decline as CKD progresses [14]. This decline
is a crucial parameter for prognostic and
therapeutic considerations in CKD patients
[15].

The lipid profile of CKD patients at different
stages (Stage 3, Stage 4, and Stage 5) was
compared with a control group. Notably, there
were  significant  differences in  Total
Cholesterol, HDL-Cholesterol, LDL-
Cholesterol, LDL/HDL ratio, VLDL-Cholesterol,
and Triglyceride levels between CKD patients
and the control group (p < 0.05 for all). The
findings of this study align with previous
research, highlighting the consistent
association between CKD and dyslipidaemia.
The elevated Total Cholesterol, LDL-
Cholesterol, and Triglyceride levels observed
in CKD patients are in concordance with
studies conducted globally [6,9]. The
significant increase in total cholesterol in all
stages of CKD in this study might be as a
result of alteration in gene expression of HMG-
COA reductase in CKD patients. The decline in
HDL-Cholesterol levels is consistent with the
research conducted by Johnson et al. [7] in a

similar population.

The LDL/HDL ratio, a crucial indicator of
atherogenicity, showed a progressive increase
with CKD severity, indicating a heightened
cardiovascular risk in advanced stages of the
disease. These findings echo the results of a
study by Garcia et al. [16] on the association
between dyslipidaemia and cardiovascular

outcomes in CKD patients.

The elevated VLDL-Cholesterol levels in CKD
patients, particularly in Stage 5, may contribute

to the increased atherogenicity observed in

this population. This is supported by the work
of Li et al. [17], emphasizing the role of VLDL-
Cholesterol in cardiovascular complications in
CKD. The increased level of VLDL in this study
might be due to raised activity of cholesteryl
ester transfer protein which leads to more
formation of VLDL [18]. In CKD, increased
apo c-lll could also contribute increased VLDL

by decreasing LPL activity.

This present study revealed that serum
triglycerides was increased significantly in
CKD patients all stages compared with control
(Table 3; p-value of 0.000). A study by Raju
and Kedari [19], also shown similar finding.
Due to low catabolism and high production of
triglycerides in CKD, hypertriglyceridemia
could result. Most common mechanism is
declined catabolism of triglycerides due to
decreased lipoprotein lipase activity.
Lipoprotein lipase (LPL) activity is declined as
a result of reduced regulation of LPL gene and
also increased LPL suppressor molecule like
apolipoprotein  c-lll  [20]. Chronic kidney
disease generally linked with secondary
hyperparathyroidism which can decrease LPL
activity and then declined triglyceride rich
lipoprotein catabolism. In addition, impaired
tolerance of carbohydrate metabolism and
increased hepatic VLDL synthesis could lead
to hypertriglyceridemia [21]. Interestingly, a
significant increase was observed in VLDL-
cholesterol levels in all stages of CKD when
compared with those in the control subjects in

this present study.

The substantial increase in the Atherogenic
Index as CKD progresses suggests an
elevated risk of cardiovascular events in these
patients. This finding aligns with several

studies supporting the association between



CKD and dyslipidaemia. Klag et al. [22],
reported similar results, emphasizing the need
for comprehensive  cardiovascular  risk
management in CKD patients. The
atherogenic index, calculated from the lipid
profile, is essential in assessing cardiovascular
risk in CKD patients. Dyslipidaemia in CKD is
associated with an increased risk of
atherosclerosis and cardiovascular events
[23].

Atherogenic Index values found in this study
are higher than those reported in the general
population by Amann et al. [24], emphasizing
the unique cardiovascular challenges faced by
CKD patients.  The

dyslipidaemia observed in our study is

progression of

consistent with the findings of Chen et al. [8],
who demonstrated a positive correlation

between CKD stages and Atherogenic Index.

These findings underscore the importance of
regular lipid profile assessments in CKD
patients, especially as their kidney function
declines. Early identification of dyslipidaemia
allows for timely intervention, potentially
reducing the cardiovascular burden in this
vulnerable population. Lipid-lowering therapies
may play a crucial role in managing the
Atherogenic Index and mitigating
cardiovascular risk in CKD patients, as

suggested by recent studies [6].
5. CONCLUSION

This study provides compelling evidence of the
intricate relationship between renal dysfunction
and dyslipidaemia in CKD patients. The
progressive deterioration in renal indices and
the concurrent dysregulation of lipid profiles
underscore the heightened cardiovascular risk

associated with advanced CKD stages. These

findings emphasize the importance of
integrated management strategies that
address both renal and cardiovascular aspects
in CKD patients. Further research is warranted
to explore targeted interventions and optimize

clinical outcomes in this high-risk population.
Ethical Approval and Consent:

Ethical committee approval was obtained from
Institutional Ethical committee while
informed consent was obtained from the

patients and controls individuals.
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