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Exploring the Relationship Between Lipid Profiles and Kidney Health: 

A Study Using Basic Lipid Analysis Techniques 
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ABSTRACT 

Objective: This study was intended to investigate the relationship between lipid profiles and kidneys functionality 

in a specific group of patients residing in Sialkot, Punjab, utilizing basic lipid analysis techniques. 

Methodology: After ethical approval, a cross-sectional study was conducted involving 150 participants aged 18 

years and above, recruited from the outpatient department of a tertiary care hospital affiliated with Government 

Khawaja M. Safdar Medical College. Inclusion criteria encompassed individuals with and without chronic kidney 

disease (CKD), while those with acute infections or significant comorbidities were excluded. Data were collected 

through structured questionnaires and laboratory assessments of lipid profiles (total cholesterol levels in serum, 

triglycerides, low density lipoproteins and high-density lipoproteins particles in serum). Moreover, the kidney 

function parameters (such as serum creatinine, blood urea nitrogen) were also carefully observed. Statistical 

analyses, including correlation and regression analysis, were performed using SPSS software. 

Results: The findings indicated a significant association between dyslipidemia and impaired kidney function. 

Elevated levels of total cholesterol and triglycerides were correlated with amplified serum creatinine levels and 

blood urea nitrogen concentrations. Additionally, a decrease in HDL was noted in participants with advanced stages 

of CKD. The results demonstrated that lipid profiles could serve as potential biomarkers for kidney health 

assessment in the South Asian population. 

Conclusion: This study highlights the importance of monitoring blood lipids in patients at risk for CKD, suggesting 

that dyslipidemia may exacerbate kidney dysfunction. Further longitudinal studies are warranted to establish 

causality and provide a deeper insight into the underlying mechanisms linking lipid metabolism with general 

condition of the kidney. 
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INTRODUCTION 

Chronic kidney disease (CKD) is an increasing 

burden globally, with risk factors including age,  
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hypertension, diabetes, and dyslipidemia. These 

have been widely recognized as contributing to 

disease progression and morbidity.1, 2 Among these, 

dyslipidemia—characterized by deranged lipid 

levels in the blood—has expanded particular 

interest due to its complex relationship with CKD 

pathophysiology. Studies indicate that derangement 

in lipid profile—particularly increases in low-

density lipoprotein cholesterol and triglyceride 

levels—may cause kidney function deterioration by 

promoting oxidative stress, endothelial 

dysfunction, and glomerular damage.3, 4 

In Asian populations, the prevalence of CKD has 

risen significantly, with Pakistan reporting an 

extensive increase in CKD-related morbidity in 

current years.5 This surge, likely predisposed by 

local dietary patterns, genetic tendencies, and the 

prevalence of metabolic syndrome, highlights the 
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need for locally focused research.6 Several studies 

recommend that high LDL-C and triglyceride 

levels, combined with low high-density lipoprotein 

(HDL), may accelerate the development of renal 

impairment through mechanisms such as podocyte 

injury and enhanced glomerular permeability.7, 8  

Despite extensive research on dyslipidemia and 

kidney health in high-income countries, there 

remains a lack of data regarding this association in 

low- and middle-income regions like Pakistan.9 The 

key objective of this research was to observe lipid 

profile variations along their possible relationship 

with kidney health markers such as serum 

creatinine and estimated glomerular filtration rate 

(eGFR) within a specified Pakistani population. 

Utilizing basic lipid analysis techniques, we aimed 

to clarify the significance of blood lipid levels in 

predicting kidney dysfunction in a resource-limited 

setting, contributing to the broader understanding 

of CKD pathogenesis in South Asia. The 

relationship between lipid profiles and kidney 

health has gained increasing attention in medical 

research, particularly in populations predisposed to 

long-lasting kidney disease (CKD). 

 

METHODOLOGY 

This study employed a cross-sectional design to 

explore the relationship between lipid profiles and 

kidney health among adults in Sialkot, Punjab. The 

study was conducted from January to March 2024. 

A total of 150 participants aged 18 years and above 

were recruited for the study. Inclusion criteria 

included individuals diagnosed with chronic kidney 

disease (CKD) as well as those without any known 

kidney disease, selected from the outpatient 

department of a tertiary care hospital. Participants 

were excluded if they had acute infections, were on 

lipid-lowering medications, or had a history of liver 

disease, diabetes mellitus, or significant cardio-

vascular disease. 

A non-probability convenience selection method 

was applied to select the participants. The 

recruitment process involved screening specified 

patients visiting the OPD and obtaining informed 

consent prior to participation. Ethical approval was 

obtained from the hospital's established review 

panel vide letter No. 29/REC/KMSMC dated 12-

02-2024. 

Data collection was carried out in two main parts. 

Demographic and clinical data were obtained 

through a structured questionnaire designed to 

collect information regarding demographic 

characteristics (age, gender, socioeconomic status) 

and clinical history, including any comorbidities. 

Second, laboratory investigations were conducted 

in which all participants had their blood drawn in 

order to analyze their kidney function parameters 

(blood urea nitrogen and serum creatinine) and lipid 

profile conformation (total cholesterol, 

triglycerides, low-density lipoprotein (LDL), and 

high-density lipoprotein). Lipid profiles were 

evaluated using standard enzymatic methodology, 

and the estimated glomerular filtration rate (eGFR), 

which was determined using the CKD-EPI 

equation, was used to measure kidney function. 

Statistical software, such as SPSS version 26, was 

utilized to analyze the data. For the clinical and 

demographic variables, descriptive statistics were 

computed. The relationship between lipid profiles 

and kidney health was assessed using correlation 

coefficients and regression analyses. Statistical 

significance was interpreted as a p-value of not 

more than 0.05. 

Based on earlier research showing an important 

relationship between lipid profiles and kidney 

health, a sample size of 150 was selected, with a 

power of 80% and a confidence level of 95%, 

ensuring the study is adequately powered to detect 

meaningful associations. 

 

RESULTS 

In this study, many participants showed atypical 

test results. Raised cholesterol was seen in 68% of 

cases, high LDL-C in 73%, low HDL-C in 58%, 

elevated triglycerides in 48%. Kidney health was 

also affected, with consistently raised creatinine 

levels in 45% and reduced eGFR in 63% of 

participants (Table 1). When cholesterol values  
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were compared with kidney function, only LDL-C 

and triglycerides showed a significant link with 

higher creatinine and lower eGFR (p < 0.05). 

 

A high prevalence of abnormal lipid profiles, 

notably elevated LDL-C and low HDL-C, was 

observed. Lipid and renal values were obtained 

using enzymatic assays. 

In contrast, total cholesterol and HDL-C showed no 

significant relationship (Table 2). According to 

KDIGO (kidney disease: Improving Global 

Outcomes) staging, one-third of participants had 

mildly reduced kidney function, about one-fifth had 

moderate reduction, and a smaller proportion 

showed severe reduction or kidney failure; while 

only one-quarter had normal function (Table 3). 

Further analysis showed that age, LDL-C, 

triglycerides, and high blood pressure were 

important predictors of kidney dysfunction, while 

HDL-C did not show a significant effect (Table 4). 

The correlation between total cholesterol and 

kidney markers was non-significant. Classification 

according to KDIGO guidelines indicates that a 

larger proportion of participants had mild to 

moderate kidney function decline. 

Table 2: Correlation Analysis Between Lipid Profiles and 

Kidney Function (N = 150) 

Lipid Profile 

Parameter 

Correlation with 

Serum Creatinine 

(r) 

Correlation 

with eGFR 

(r) 

p-

value 

Total 

Cholesterol 
+ 0.28 -0.20 0.06 

LDL-C + 0.37 -0.30 <0.05* 

HDL-C -0.20 +0.17 0.08 

Triglycerides + 0.31 -0.23 <0.05* 

Pearson correlation coefficients showed that LDL-C and triglycerides 

were significantly associated with lower kidney function (p < 0.05).  

 

Regression analysis indicated significant 

associations between kidney dysfunction and age,  

LDL-C, triglycerides, and hypertension (p < 0.05). 

HDL-C showed non-significant trends. 
Significant p value: < 0.05 ↨ Pearson Chi square test. 

 

DISCUSSION 

The findings of this cross-sectional study support 

previous research linking dyslipidemia with decline 

in kidney function, with additional attention to the 

roles fulfilled by elevated LDL-C and triglycerides 

in those with compromised kidney function. 

Seventy-three percent of the participants in our 

study had elevated LDL-C levels, while 48% 

showed elevated triglyceride levels, both of which 

were significantly correlated with reduced eGFR 

and increased serum creatinine (p < 0.05).10 This 

connection suggests that dyslipidemia may play a

Table 1: Lipid Profile and Kidney Function Tests Among 

Study Participants (N = 150) 

Parameter 
Normal 

Range 

Mean ± 

SD 

% Abnormal 

Values 

Total Cholesterol 

(mg/dL) 

Less than 

200 

225 ± 

32 
68% 

LDL-C (mg/dL) 
Less than 

100 

135 ± 

22 
73% 

HDL-C (mg/dL) 
Greater than 

40 
37 ± 6 58% 

Triglycerides 

(mg/dL) 

Less than 

150 

175 ± 

38 
48% 

Serum Creatinine 

(mg/dL) 
0.6 - 1.2 

1.3 ± 

0.4 
45% 

eGFR 

(mL/min/1.73 

m²) 

Greater than 

90 
72 ± 13 63% 

Table 3: Distribution of Kidney Function Stages According to 

eGFR Values (N = 150) 

eGFR Range 

(mL/min/1.73 m²) 

Kidney Function 

Stage 

Frequency 

(%) 

> 90 Normal 38 (25) 

60-89 Mildly Decreased 52 (35) 

30-59 
Moderately 

Decreased 
33 (22) 

15-29 
Severely 

Decreased 
19 (13) 

< 15 
Kidney Failure 

(CKD) 
8 (5) 

Table 4: Multivariable Regression Analysis for Predictors of 

Kidney Dysfunction (N = 150) 

Variables 

Beta 

Coefficient 

(β) 

Standard 

Error (SE) 
p-value 

Age + 0.22 0.06 <0.05* 

LDL-C + 0.26 0.05 <0.01* 

HDL-C - 0.15 0.05 0.07 

Triglycerides + 0.19 0.06 <0.05* 

Hypertension + 0.23 0.07 <0.05* 
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 causative role in development of CKD through 

mechanisms involving oxidative stress and 

inflammation.11 

The frequency of aberrant lipid profiles observed in 

this study aligns with findings from studies 

conducted in Asian populations, where elevated 

LDL-C and reduced HDL-C levels have similarly 

been associated with accelerated CKD 

progression.12 In these populations, genetic 

predispositions to insulin resistance and metabolic 

syndrome may exacerbate the atherogenic potential 

of dyslipidemia, increasing the risk of CKD and 

other cardiovascular complications.13 

Another significant finding was the positive 

correlation between triglyceride levels and serum 

creatinine, which has previously been identified as 

a risk factor for reduced kidney function.14 

Triglycerides may indirectly affect kidney function 

by inducing inflammation and endothelial 

dysfunction, suggesting that managing hypertri-

glyceridemia could slow CKD progression in at-

risk individuals.15 The present study contributes to 

the growing body of evidence that links 

triglycerides with kidney impairment and supports 

the inclusion of lipid profile monitoring in CKD 

screening protocols.16 

Conversely, HDL-C displayed a non-significant 

correlation with kidney markers in our cohort, 

which contrasts with findings in Western 

populations where low HDL-C has been associated 

with kidney dysfunction.17 This discrepancy might 

be due to lifestyle and dietary factors unique to the 

South Asian population, highlighting the need for 

region-specific investigations.18 

One of the study's shortcomings is its cross-

sectional design, which makes it more difficult to 

prove causation, and the application of fundamental 

lipid analysis methods, which may not capture more 

detailed lipid abnormalities. Additionally, the 

study’s focus on a specific region may limit 

generalizability; however, it underscores the 

importance of localized research to address unique 

population characteristics.19 Future research should 

include longitudinal studies and advanced lipid 

assessments to better understand the role of 

dyslipidemia in CKD pathogenesis across different 

populations.20 

In conclusion, this study highlights the significant 

association between dyslipidemia and kidney 

dysfunction within a Pakistani cohort, implying 

that lipid management and early intervention may 

lower the risk of CKD. Regular lipid profile 

tracking in at-risk individuals could improve early 

CKD detection and patient outcomes because of 

the high prevalence of CKD and dyslipidemia in 

this population. 

CONCLUSION 

This study found that abnormal lipid levels, 

especially high LDL-C and triglycerides, were 

associated with declining kidney function in a 

group of people with chronic kidney disease (CKD) 

in Pakistan. These lipid imbalances may damage 

the kidneys through inflammation and oxidative 

stress. The risk of CKD progression may be 

lowered with regular screening and early treatment 

of lipid disorders, especially in South Asian 

populations. 
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