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Introduction:  
Chronic kidney disease (CKD) is a progressive disorder 
characterized by persistent abnormalities in kidney struc-
ture or function. It causes a gradual decline in renal func-
tion and increases the risk of cardiovascular morbidity and 
premature death. A national analysis of health outcomes in 
Pakistan identified CKD among the ten leading causes of 
years of life lost in the country.¹ A recent study from Lahore 
also found CKD in approximately one-quarter of individuals 
belonging to a high-risk urban population.² These findings 
indicate that CKD is an important and growing public health 
concern in Pakistan. 

Dyslipidemia is a common metabolic abnormality in CKD. 
Earlier evaluation focused mainly on total cholesterol and 
low-density lipoprotein cholesterol (LDL-C). More recent 
evidence has shown that CKD is also associated with ele-
vated triglycerides, reduced high-density lipoprotein cho-
lesterol (HDL-C), accumulation of atherogenic lipoproteins, 
and impaired HDL function.³ These abnormalities may ap-
pear before kidney failure and often become more pro-
nounced as renal function declines. A study conducted 
among adults with CKD found that the triglyceride-to-HDL-
C ratio was negatively correlated with estimated glomerular 
filtration rate (eGFR) and was associated with a greater 
risk of CKD progression.⁴  
The relationship between dyslipidemia and CKD may be 
bidirectional. Reduced renal function alters lipid synthesis, 
metabolism, and clearance. In contrast, atherogenic lipid 
abnormalities may promote inflammation, oxidative stress, 
endothelial injury, and progressive renal damage. A pro-
spective cohort study reported that the combined presence 
of dyslipidemia and systemic inflammation was associated 
with a higher risk of developing CKD.⁵ These findings sup-
port the hypothesis that lipid abnormalities are not merely 
consequences of CKD but may also contribute to its pro-
gression. 
The pattern of dyslipidemia also differs according to dis-
ease severity and treatment modality. A comparative study 
reported significantly higher LDL-C, very-low-density lipo-
protein cholesterol, and triglyceride levels among patients 
receiving hemodialysis than among those receiving con-
servative treatment. HDL-C was significantly lower in the 
hemodialysis group.⁶ A recent Pakistani study of stage 5 
CKD found elevated LDL-C in 60.0% of non-dialysis pa-
tients and 74.0% of dialysis-dependent patients. Low HDL-

ABSTRACT: 
Objective: Chronic kidney disease (CKD) is associated with dyslipidemia and cardiovascular risk. Evidence describing 
lipid abnormalities across CKD stages remains limited. To determine the frequency of LDL-C/HDL-C-defined 
dyslipidemia and assess its association with CKD stage among patients presenting to a tertiary care hospital. 
Methodology: This cross-sectional study included 84 patients aged 20–80 years with CKD stages 3–5 admitted to the 
medical units of Ayub Teaching Hospital, Abbottabad. Patients were enrolled through non-probability consecutive sam-
pling. A fasting lipid profile was measured. The primary dyslipidemia outcome was defined as low-density lipoprotein 
cholesterol (LDL-C) ≥115 mg/dL and/or high-density lipoprotein cholesterol (HDL-C) ≤40 mg/dL. Hypercholesterolemia 
and hypertriglyceridemia were assessed separately as secondary lipid abnormalities. Data were analysed using com-
parative tests and binary logistic regression. A p-value <0.05 was considered significant. 

Results: LDL-C/HDL-C-defined dyslipidemia was present in 66 patients (78.6%). Its frequency increased from 68.0% in 
stage 3 and 69.2% in stage 4 to 93.9% in stage 5 CKD (p=0.022). Median LDL-C increased across the stages 
(p=0.035), while median HDL-C decreased (p=0.001). Patients with dyslipidemia had a lower median estimated glomer-
ular filtration rate than those without dyslipidemia (15.8 versus 26.2 mL/min/1.73 m²; p=0.008). After adjustment for age, 
gender, diabetes mellitus, and current lipid-lowering therapy, stage 5 CKD remained associated with LDL-C/HDL-C-
defined dyslipidemia (adjusted odds ratio 6.20, 95% confidence interval 1.29–29.89; p=0.023). 

Conclusion: LDL-C/HDL-C-defined dyslipidemia was common and increased with advancing CKD. Regular lipid assess-
ment is particularly important in stage 5 disease. 
 

Keywords: Chronic kidney disease; Dialysis; Dyslipidemia; Lipid profile; Renal function  

1. Resident Internal Medicine. Ayub Teaching Hospi-
tal. Abbottabad.   

2. Consultant Physician; Department of Medicines 
Ayub Teaching Hospital. Abbottabad.   

3. Resident General Surgery. Ayub Teaching Hospi-
tal. Abbottabad.   

4. Resident. Department of Radiology Ayub Teaching 
Hospital. Abbottabad.   

5. Resident Internal Medicines Ayub Teaching Hospi-
tal. Abbottabad.   

6. Final Year Student MBBS, Hazara university. 
Manshera.  

 

*=corresponding author: 

  Email:   leviackarman347@gmail.com.          

 

Received:  July 2026,   Revised : August 2026 

Accepted: October 2026 

Cite as: Mulk TU, Gillani SYH, Shah S, Zulfiqar A, Ahmed N, Zulfiqar T. Association of Dyslipidemia & Chronic Kidney 
Disease Presenting to    Tertiary Care Hospital. J Muhammad Med Coll. 17(1). May-Oct 2026 



Original Research   Vol 17 (1) May 2026 - October 2026 

J Muhammad Med Coll   147 Open Access  

C was also more frequent among dialysis-dependent pa-
tients.⁷  

Despite this evidence, local data remain limited. Most Paki-
stani studies have examined the general prevalence of 
CKD or have focused only on patients with stage 5 disease 
and hemodialysis.² Limited information is available regard-
ing the frequency and pattern of dyslipidemia across CKD 
stages 3, 4, and 5 among patients admitted to general 
medical units.⁷ Stage-wise assessment may help identify 
patients who require earlier lipid screening and cardiovas-
cular risk management. It was hypothesized that 
dyslipidemia would become more frequent with advancing 
CKD and would be most pronounced in stage 5 and dialy-
sis-treated patients.  

Objective: 
The objective of this study was to determine the frequency 
of LDL-C/HDL-C-defined dyslipidemia and assess its asso-
ciation with CKD stage among patients presenting to a ter-
tiary care hospital. 

Methodology: 
A hospital-based cross-sectional study was conducted in 
Medical Units A, B, C, and D of Ayub Teaching Hospital, 
Abbottabad. The study was completed over a period of six 
months dated from 20 September 2025 to 20 March 2026. 
Ethical approval was obtained from the Institutional MERC 
(Medical and Ethics Review Committee) of AMTIA (Ayub 
Medical Teaching Institution, Abbottabad) RC-EA-
2025/133. Written informed consent was obtained from 
every participant before enrolment. The sample size was 
calculated using the OpenEpi sample-size calculator for 
estimation of a single population proportion. An anticipated 
dyslipidemia prevalence of 80% was used, based on a Pa-
kistani study conducted among patients with chronic kidney 
disease receiving maintenance hemodialysis. At a 95% 
confidence level and an absolute precision of 9%, the mini-
mum calculated sample size was 76 patients. After adding 
a 10% allowance for incomplete data and non-response, 
the final required sample size was increased to 84 pa-
tients.

8
 Participants were enrolled using a non-probability 

consecutive sampling technique. 

Patients of either gender, aged 20–80 years, who were ad-
mitted to Medical Units A, B, C, or D of Ayub Teaching 
Hospital, Abbottabad, were included. Patients were re-
quired to have an established diagnosis of chronic disease 
of the kidney, defined as an estimated glomerular filtration 
rate below 60 mL/min/1.73 m² persisting for at least three 
months. Accordingly, patients with CKD stages 3, 4, and 5 
were enrolled. Patients receiving either conservative treat-
ment or dialysis were eligible for inclusion. Patients with 
acute kidney injury were excluded because an acute de-
cline in renal function did not fulfil the definition of chronic 
kidney disease. Patients with renal carcinoma were also 
excluded from the study. 
Data were collected by the principal investigator using a 
predesigned proforma. Demographic information included 
age, gender, medical record number, residence, monthly 
income, and socioeconomic status. Weight and height 
were recorded, and BMI (body mass index) was calculated 
as weight in kilograms divided by height in metres squared. 
Smoking status, physical activity, dietary habits, and daily 
water intake were also documented. Clinical information 
included the duration, suspected cause, and current stage 
of CKD. Any documented decline in eGFR and its estimat-
ed rate were recorded. Treatment modality was classified 
as dialysis or conservative management. Treatment adher-

ence was categorized as strict, partial, or non-adherence. 
Kidney-biopsy status and available biopsy findings were 
documented. The duration, medication use, and level of 
control of hypertension, diabetes mellitus, vascular dis-
ease, and any previous history of dyslipidemia were also 
recorded. CKD-related complications, including proteinuria, 
electrolyte imbalance, edema, and encephalopathy, were 
documented. Current lipid-lowering therapy, including the 
drug name, dose, and reported adverse effects, was rec-
orded. Treatment duration and therapy-specific adherence 
were not available for analysis. 
After a 10–12-hour overnight fast, a 3 mL venous blood 
sample was collected from each participant. In patients 
receiving maintenance hemodialysis, blood was collected 
before the scheduled dialysis session and before heparin 
administration. Serum lipid parameters were analysed on a 
fully automated Atellica CH 930 clinical chemistry analyser 
(Siemens Healthineers, USA) in the clinical chemistry la-
boratory of Ayub Teaching Hospital, Abbottabad. Total 
cholesterol was measured using an enzymatic cholesterol 
esterase–oxidase colorimetric method. Triglycerides were 
measured using an enzymatic lipase and glycerol kinase 
method. High-density lipoprotein cholesterol was measured 
using a direct homogeneous selective-detergent assay, 
while low-density lipoprotein cholesterol was measured 
using a direct homogeneous enzymatic assay. Calibration 
and internal quality control were performed according to 
the manufacturer’s instructions and the laboratory’s stand-
ard operating procedures. Patient results were accepted 
only when the quality-control values were within the estab-
lished laboratory limits. The primary outcome was LDL-C/
HDL-C-defined dyslipidemia. It was considered present 
when the LDL-C level was ≥115 mg/dL and/or the HDL-C 
level was ≤40 mg/dL. Total cholesterol and triglycerides 
were evaluated separately as secondary lipid abnormalities 
and were not used to determine the primary dyslipidemia 
outcome. Hypercholesterolemia was defined as total cho-
lesterol ≥200 mg/dL, while hypertriglyceridemia was de-
fined as triglycerides ≥250 mg/dL. A mixed lipid abnormali-
ty was recorded when two or more measured lipid parame-
ters were outside their specified limits. Mixed dyslipidemia 
was recorded when more than one lipid abnormality was 
present. 
SPSS Statistics version 25.0 were used to enter and ana-
lyse the data. All continuous variables were tested for nor-
mality using test of Shapiro Wilk. The values of normally 
distributed variables have been reported as mean and de-
viation of the standard. Data for variables that did not follow 
distribution of a normal were given as median and inter-
quartile range. Categorical data is shown as percentages 
and frequencies. T-test was used to compare age and BMI 
between the patients with and without dyslipidaemia. The 
Mann–Whitney U test was used to compare the duration of 
the event of CKD and eGFR. The Kruskal–Wallis statistical 
test was used to compare lipid levels between the different 
stages of CKD. The chi-square test or Fisher’s exact test 
was used for comparison of categorical variables, as ap-
propriate. Dyslipidaemia was analyzed using binary logistic 
regression to identify the factors associated with 
dyslipidemia. The main demographic and clinical confound-
ing factors were calculated using crude odds ratios and 
their 95% confidence intervals. Multivariable model: age, 
gender, is diabetic mellitus (DM), is in CKD stage 5, and 
current lipid-lowering therapy. Dialysis was not included in 
the adjusted model as all the patients receiving dialysis 
were patients with stage 5 CKD. The model was evaluated 
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by the likelihood-ratio chi-square test, area under the receiver operating characteristic curve, and Hosmer–Lemeshow 
goodness-of-fit test. The p-values corresponding to the markers were calculated, and p<0.05 was taken as statistically 
significant. 

Results: 
LDL-C/HDL-C-defined dyslipidemia was identified in 66 (78.6%) of the 84 patients with CKD. Among patients with 
dyslipidemia, 37 (56.1%) were male and 29 (43.9%) were female, whereas the group without dyslipidemia comprised 6 
(33.3%) males and 12 (66.7%) females; however, the gender-wise difference was not statistically significant (p=0.149). 
Mean age and BMI were also comparable between the two groups. Patients with dyslipidemia had a significantly lower 
median eGFR than those without dyslipidemia, 15.8 (9.8–32.7) compared with 26.2 (23.5–43.5) mL/min/1.73 m² 
(p=0.008). CKD stage was significantly associated with dyslipidemia (p=0.022), with stage 5 disease present in 47.0% of 
patients with dyslipidemia compared with 11.1% of those without dyslipidemia. Dialysis was also more frequent among 
patients with dyslipidemia, 33.3% compared with 5.6% (p=0.019). Current lipid-lowering therapy was used by 33 (39.3%) 
patients, including 5 (27.8%) patients without dyslipidemia and 28 (42.4%) patients with dyslipidemia; however, the dif-
ference was not statistically significant (p=0.392). Among treated patients, 16 (48.5%) received atorvastatin 20 mg, 10 
(30.3%) received rosuvastatin 10 mg, 6 (18.2%) received atorvastatin 40 mg, and 1 (3.0%) received fenofibrate 145 mg. 
Residence, socioeconomic status, smoking, physical activity, CKD etiology, hypertension, diabetes, vascular disease, 
and previous dyslipidemia did not differ significantly between the groups, as shown in Table 1. 
Table 1. Demographic and clinical characteristics according to LDL-C/HDL-C-defined dyslipidemia status (n=84). 
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The median LDL-C increased from 118.0 mg/dL in stage 3 and 118.5 mg/dL in stage 4 to 134.0 mg/dL in stage 5 
(p=0.035), while median HDL-C progressively decreased from 47.0 to 42.0 and 37.0 mg/dL, respectively (p=0.001). 
Dyslipidemia was present in 68.0% of patients with stage 3 CKD, 69.2% with stage 4 CKD, and 93.9% with stage 5 CKD 
(p=0.022). Elevated LDL-C and low HDL-C were also significantly more frequent in stage 5 disease, affecting 84.8% and 
69.7% of patients, respectively. Although total cholesterol and triglyceride concentrations were generally higher in ad-
vanced CKD, the differences did not reach statistical significance. Current lipid-lowering therapy was used by 10 (40.0%) 
patients with stage 3 CKD, 9 (34.6%) with stage 4 CKD, and 14 (42.4%) with stage 5 CKD, with no significant difference 
across the stages (p=0.827). Median eGFR declined significantly across the three stages (p<0.001), while 23 (69.7%) 
patients with stage 5 CKD were receiving dialysis, as shown in Table 2. 

Table 2. Lipid profile and frequency of dyslipidemia according to CKD stage (n=84). 

In the crude analysis, every 5 mL/min/1.73 m² increase in eGFR was associated with a 17% reduction in the odds of 
dyslipidemia (OR=0.83, 95% CI: 0.71–0.97; p=0.023). Patients with stage 5 CKD had 7.09 times higher crude odds of 
dyslipidemia, while those receiving dialysis had 8.50 times higher odds. After adjustment for age, gender, diabetes melli-
tus, and current lipid-lowering therapy, stage 5 CKD remained significantly associated with dyslipidemia (adjusted 
OR=6.20, 95% CI: 1.29–29.89; p=0.023). Current lipid-lowering therapy was not independently associated with 
dyslipidemia (adjusted OR=1.93, 95% CI: 0.57–6.58; p=0.291). The adjusted model was statistically significant 
(χ²=12.86; p=0.025), demonstrated acceptable discrimination with an area under the receiver operating characteristic 
curve of 0.773, and showed satisfactory calibration on the Hosmer–Lemeshow test (p=0.659), as shown in Table 3. Ad-
justed model performance details are attached with the supplementary file. 
 
Table 3. Crude and adjusted logistic regression analysis of factors associated with LDL-C/HDL-C-defined dyslipidemia 
(n=84). 
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Discussion: 
LDL-C/HDL-C-defined dyslipidemia was present in 78.6% 
of patients with CKD. This indicates a substantial burden of 
lipid abnormalities in the study population. A local cross-
sectional study conducted at Ghurki Trust and Teaching 
Hospital reported dyslipidemia in 79.3% of Pakistani adults. 
Low HDL-C was the most frequent abnormality in that 
study.⁹ The close agreement may reflect similar dietary 
patterns, physical inactivity, and cardiovascular risk factors 
in the two Pakistani populations. However, the current 
study specifically included hospitalized patients with stages 
3–5 CKD, which may have further increased the observed 
frequency. Thus, dyslipidemia appears to be highly preva-
lent among Pakistani patients with CKD.  
Low HDL-C was found in 48.8% of the overall population. 
Its frequency increased from 28.0% in stage 3 to 69.7% in 
stage 5 CKD. A national study from the Pakistan Institute of 
Medical Sciences found that metabolic syndrome was 
more frequent among patients with advanced CKD and 
those receiving dialysis.¹⁰ Low HDL-C is one of the central 
components of metabolic syndrome and may contribute to 
the metabolic burden observed in advanced renal disease. 
The progressive reduction in HDL-C may result from im-
paired HDL formation and maturation in severe renal dys-
function. Therefore, declining HDL-C was an important 
component of the worsening lipid pattern across CKD stag-
es.  

Dyslipidemia was more frequent among patients receiving 
dialysis than among those managed conservatively. Dialy-
sis was recorded in 33.3% of patients with dyslipidemia 
and in only 5.6% of those without dyslipidemia. Gupta et al. 
also found significantly higher triglyceride levels and lower 
HDL-C levels among Indian patients with CKD compared 
with healthy controls, with lipid disturbances remaining clin-
ically relevant in patients managed with hemodialysis.¹¹ 
The similarity supports the effect of severe renal dysfunc-
tion on lipid metabolism. Dialysis itself may also influence 
the lipid profile through inflammation, nutritional changes, 
and repeated exposure to the extracorporeal circuit. 
Hence, dialysis dependence identified a subgroup with a 
particularly high burden of dyslipidemia.  
Hypercholesterolemia was present in 57.1% of patients. 
Median total cholesterol increased from 198.0 mg/dL in 
stage 3 to 213.0 mg/dL in stage 5, although the stage-wise 
difference was not statistically significant. A study from 
Tamil Nadu reported a significant increase in total choles-
terol with advancing CKD, reaching a mean of 261.7 mg/dL 
in stage 4.¹² The stronger association in that study may be 
related to differences in age, nutritional status, CKD-stage 
composition, lipid-lowering treatment, and the method used 
to summarize the data. The smaller sample in the current 
study may also have limited its ability to detect a moderate 
difference. Total cholesterol tended to increase with CKD 
severity, but it was not a reliable stage-specific marker in 
this population.  

The frequency of LDL-C/HDL-C-defined dyslipidemia in-
creased from 68.0% in stage 3 and 69.2% in stage 4 to 
93.9% in stage 5. Kumar et al. similarly reported 
dyslipidemia in 71.7% of children with earlier CKD and in 
95.7% of those with later-stage disease.¹³ Although their 
population was pediatric, the direction and magnitude of 
the stage-related increase were similar. Progressive renal 
impairment disrupts lipid processing and promotes the ac-
cumulation of atherogenic particles. The marked increase 
in stage 5 supports CKD severity as the main clinical factor 
associated with dyslipidemia.  

Among patients with stage 5 CKD, 69.7% were receiving 
dialysis. An Iraqi study of 111 maintenance-hemodialysis 
patients reported elevated LDL-C in 59.1% and an elevated 
triglyceride-to-HDL-C ratio in 64.5%.¹⁴ The high frequency 
of lipid abnormalities in both studies supports the persis-
tence of atherogenic dyslipidemia after dialysis has started. 
Differences in LDL-C frequency may be related to the 
much lower LDL-C threshold used in the Iraqi study and 
differences in statin use. Dialysis patients should therefore 
undergo careful assessment of the complete lipid pattern 
rather than LDL-C alone.  
Elevated LDL-C was found in 65.5% of patients. Its fre-
quency increased to 84.8% in stage 5, and the median LDL
-C rose significantly from 118.0 mg/dL in stage 3 to 134.0 
mg/dL in stage 5. In contrast, Hoca et al. observed that 
LDL-C declined as CKD advanced in a large Turkish co-
hort.¹⁵ Lower LDL-C in advanced CKD may occur when 
inflammation, poor appetite, protein-energy wasting, and 
reduced hepatic lipoprotein production become prominent. 
Their cohort was older and included substantial differences 
in inflammatory and nutritional status. These factors were 
not fully assessed in the current study. The direction of LDL
-C change in advanced CKD may therefore depend on nu-
tritional condition, inflammatory burden, treatment expo-
sure, and patient selection.  
LDL-C may be affected by differences in statin prescribing 
and treatment adherence. The international CKD Out-
comes and Practice Patterns Study included 8,194 patients 
from Brazil, France, Germany, and the United States. LDL-
C was lower among treated patients and varied significant-
ly between countries, but it did not differ consistently by 
CKD stage.¹⁶ Current lipid-lowering therapy was included in 
the adjusted model and was not independently associated 
with dyslipidemia. However, the analysis did not account 
for treatment duration or therapy-specific adherence. Re-
sidual confounding related to treatment exposure therefore 
cannot be excluded. Medication history should be consid-
ered when interpreting LDL-C across CKD stages. 

The study assessed LDL-C but did not measure apolipo-
protein B. A Chinese population study found apolipoprotein 
B to have a stronger association with CKD than several 
conventional lipid measures.¹⁷ LDL-C measures the cho-
lesterol content of LDL particles, whereas apolipoprotein B 
more directly reflects the number of circulating atherogenic 
particles. Patients may therefore remain at increased cardi-
ovascular risk even when LDL-C is not markedly elevated. 
Conventional LDL-C measurement may not fully represent 
the atherogenic lipid burden in CKD.  

Patients with dyslipidemia had a significantly lower median 
eGFR than those without dyslipidemia. Each 5 mL/
min/1.73 m² increase in eGFR was associated with a 17% 
reduction in the crude odds of dyslipidemia. Oh et al. also 
found significant associations between atherogenic lipid 
indices and CKD in adults with metabolic abnormalities.¹⁸ 
Reduced filtration may impair the metabolism and clear-
ance of triglyceride-rich and other atherogenic lipoproteins. 
The inverse relationship between eGFR and dyslipidemia 
therefore supports the biological plausibility of increasing 
lipid disturbance as renal function declines. 

Males represented 56.1% of patients with dyslipidemia, 
compared with 33.3% of those without dyslipidemia. How-
ever, gender was not significantly associated with 
dyslipidemia and was not an independent predictor after 
adjustment. Wang et al. reported that the relationship be-
tween the atherogenic index of plasma and CKD was 
stronger among males in a large United States popula-
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tion.¹⁹ The difference may reflect their much larger sample 
and use of a lipid ratio rather than a binary definition based 
on LDL-C and HDL-C. The present sample may have 
lacked sufficient power to identify a modest gender effect. 
Gender was therefore not established as an independent 
determinant of dyslipidemia in this study. 
The cross-sectional design shows an association but can-
not determine whether dyslipidemia preceded or resulted 
from renal impairment. A prospective Chinese cohort of 
32,351 participants found that total cholesterol, triglycer-
ides, HDL-C, and several lipid ratios were significantly as-
sociated with the subsequent development of CKD.²⁰ 
These findings support a possible bidirectional relationship. 
Renal impairment may disturb lipid metabolism, while ath-
erogenic lipids may contribute to vascular and glomerular 
injury. The current findings are biologically plausible, but 
their temporal direction cannot be established from a single 
assessment. 
Median triglycerides increased from 167.0 mg/dL in stage 3 
to 191.0 mg/dL in stage 4 and remained elevated at 182.0 
mg/dL in stage 5. However, the stage-wise difference did 
not reach statistical significance. Only 9.5% were classified 
as having hypertriglyceridemia because the study used a 
high threshold of 250 mg/dL. The 4C study reported hyper-
triglyceridemia as the most common lipid abnormality and 
identified it in 54.7% of children with CKD.²¹ Its higher fre-
quency may be explained by a lower diagnostic threshold, 
the pediatric population, and differences in proteinuria and 
treatment. Thus, the low frequency of hypertriglyceridemia 
in the current study mainly reflects the restrictive operation-
al cutoff rather than generally normal triglyceride concen-
trations.  

Conventional lipid concentrations may not capture all lipid-
related risk in dialysis patients. Papadea et al. found in-
creased oxidized LDL-based markers among patients re-
ceiving peritoneal dialysis and demonstrated their potential 
value for assessing atherosclerotic risk.²² Oxidative modifi-
cation can increase the atherogenicity of LDL particles 
without producing a corresponding increase in measured 
LDL-C. Although the dialysis modality differed from the cur-
rent study, the findings suggest that a standard lipid profile 
may underestimate cardiovascular risk in advanced CKD. 
Dialysis-associated dyslipidemia should therefore be inter-
preted together with the wider clinical and inflammatory 
context. 
Diabetic nephropathy was the most frequent suspected 
cause of CKD, followed by hypertensive nephropathy. 
However, CKD etiology did not differ between patients with 
and without dyslipidemia. Zitnik et al. found a greater bur-
den of dyslipidemia among pediatric dialysis patients 
whose kidney failure resulted from glomerular disease.²³ 
The contrasting result may be explained by differences in 
age, dialysis duration, underlying renal diseases, and clas-
sification of etiology. Grouping several uncommon causes 
into one category may also have concealed cause-specific 
differences in the current study. CKD etiology was not a 
significant determinant of dyslipidemia in this adult popula-
tion.  
Mean age and BMI were comparable between patients with 
and without dyslipidemia. Neither variable was significantly 
associated with the outcome in crude regression, and age 
remained non-significant after adjustment. The narrow BMI 
distribution and predominance of middle-aged patients may 
have reduced the ability to detect these associations. The 
effect of age and adiposity may also have been overshad-
owed by the strong metabolic effect of advanced renal dys-

function. Age and BMI did not explain the occurrence of 
dyslipidemia in this hospital-based CKD population. 

Diabetes and hypertension were common but were not 
significantly associated with dyslipidemia. Diabetes also 
remained non-significant in the adjusted model. This does 
not indicate that these conditions are clinically unimportant. 
Both were widely distributed across the dyslipidemia and 
non-dyslipidemia groups, which reduced the contrast re-
quired to detect an association. Their effects may also op-
erate partly through CKD development and progression 
rather than independently of CKD stage. In this population, 
renal disease severity had a stronger relationship with 
dyslipidemia than diabetes or hypertension. 

Stage 5 CKD remained independently associated with 
dyslipidemia after adjustment for age, gender, and diabe-
tes. Patients with stage 5 disease had 6.45 times higher 
adjusted odds of dyslipidemia than those with stages 3–4. 
The confidence interval was wide, which reflects the limited 
sample and the small number of patients without 
dyslipidemia in stage 5. Dialysis was not entered into the 
adjusted model because every dialysis patient had stage 5 
disease, creating substantial overlap between the two pre-
dictors. The regression findings therefore identify advanced 
CKD, rather than dialysis as a separate factor, as the domi-
nant independent correlate of dyslipidemia. 

Overall, the findings indicate that dyslipidemia is common 
among patients with CKD and becomes more pronounced 
as renal function declines. Elevated LDL-C and low HDL-C 
were the clearest stage-related abnormalities. The strong 
association with stage 5 CKD remained after adjustment 
for major demographic and clinical factors. These findings 
support regular lipid screening throughout CKD, with partic-
ular attention to patients with stage 5 disease and those 
receiving dialysis. 

This study had several limitations. It was conducted at a 
single tertiary care hospital and included a relatively small 
sample. Therefore, the findings may not represent patients 
managed in primary care, other regions of Pakistan, or the 
general community. The cross-sectional design did not es-
tablish the temporal or causal relationship between CKD 
and dyslipidemia. Consecutive non-probability sampling 
may have introduced selection bias. Lipid measurements 
were obtained at one point, and temporary dietary or meta-
bolic changes may have influenced the results. Although 
the type and dose of lipid-lowering medication were record-
ed, treatment duration and therapy-specific adherence 
were not available for analysis. Information on proteinuria 
severity, serum albumin, thyroid function, and inflammatory 
markers was also not included. The small number of pa-
tients without dyslipidemia also produced wide confidence 
intervals in the regression model. In addition, the triglycer-
ide cutoff of 250 mg/dL was higher than that used in many 
contemporary studies and may have underestimated hy-
pertriglyceridemia. 

Future studies should use multicentre and prospective de-
signs with larger samples from different regions of Paki-
stan. Patients should be followed across CKD stages to 
determine how lipid profiles change as renal function de-
clines. Detailed information on diet, proteinuria, nutritional 
status, inflammation, dialysis duration, and lipid-lowering 
therapy should be collected. Future research should also 
assess non-HDL-C, apolipoprotein B, triglyceride-to-HDL-C 
ratio, lipoprotein(a), and oxidized LDL. These markers may 
identify residual cardiovascular risk that is not detected by 
the conventional lipid profile. Separate analyses of hemodi-
alysis, peritoneal dialysis, and non-dialysis populations 
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would clarify the effect of treatment modality. Intervention 
studies are also needed to determine whether earlier de-
tection and management of dyslipidemia can reduce cardi-
ovascular events and slow CKD progression. 

Conclusion: 
LDL-C/HDL-C-defined dyslipidemia was common among 
patients with CKD and became more frequent as renal 
function declined, particularly in stage 5 disease. Regular 
assessment of the complete lipid profile may support timely 
management of cardiovascular risk in patients with ad-
vanced CKD. 
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