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ABSTRACT 

 

Background: Chronic kidney disease 

(CKD) is associated with a markedly 

elevated risk of cardiovascular morbidity 

and mortality. Dysregulated lipoprotein 

metabolism, particularly elevated serum 

lipoprotein(a) [Lp(a)], may be a critical 

mediator of this risk. 

Objectives: To compare serum Lp(a) levels 

and lipid profile between non-dialysis-

dependent CKD patients and healthy 

controls, and to assess correlations between 

Lp(a) and other biochemical markers. 

Methods: 40 non-dialysis-dependent CKD 

patients (CKD stages 1–4) attending 

Gauhati Medical College & Hospital and 40 

age- and sex-matched healthy controls were 

enrolled for the study. Fasting serum Lp(a) 

was measured by sandwich ELISA; lipid 

profile, renal function tests, liver enzymes, 

and fasting plasma glucose were measured 

enzymatically. Unpaired Student's t-test and 

Pearson's correlation coefficient were used 

for statistical analysis. 

Results: Serum Lp(a) was significantly 

higher in CKD cases (47.54 ± 10.40 mg/dL) 

compared to controls (18.56 ± 5.54 mg/dL; 

p<0.0001). Total cholesterol, triglycerides, 

LDL, and VLDL were all significantly 

elevated in CKD patients (p<0.05). Lp(a) 

showed significant positive correlations 

with serum urea (r=0.51), creatinine 

(r=0.45), total cholesterol (r=0.40), 

triglycerides (r=0.77), VLDL (r=0.77), and 

LDL (r=0.45); and a significant negative 

correlation with HDL (r=−0.43). 

Conclusion: Serum Lp(a) is markedly 

elevated in non-dialysis-dependent CKD 

patients and correlates significantly with 

markers of renal dysfunction and 

atherogenic dyslipidemia. Routine 

estimation of Lp(a) may facilitate early 

identification and prevention of 

cardiovascular complications in CKD 

patients. 
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INTRODUCTION 

Chronic kidney disease (CKD) is 

characterized by persistent abnormalities in 

kidney structure or function lasting for at 
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least three months, including evidence of 

kidney damage or a reduced glomerular 

filtration rate (GFR) of <60 mL/min/1.73 

m². According to the National Kidney 

Foundation Kidney Disease Outcomes 

Quality Initiative (K/DOQI) guidelines, 

CKD is classified into five stages based on 

the severity of renal impairment, ranging 

from Stage 1, which represents the mildest 

form of disease with preserved kidney 

function, to Stage 5, which denotes kidney 

failure with a GFR of <15 mL/min/1.73 m².1 

In India, approximately 17 in every 100 

individuals are affected by CKD, making it 

a major public health burden.2 

Cardiovascular disease (CVD) is the leading 

cause of death in CKD patients, occurring at 

a rate seven to ten times higher than in age- 

and sex-matched individuals without kidney 

disease.3 By the time patients require renal 

replacement therapy, their risk of 

cardiovascular death or non-fatal 

myocardial infarction is approximately 17 

times that of the general population.4 This 

striking excess risk is only partly explained 

by traditional risk factors, underscoring the 

importance of novel, CKD-specific risk 

markers. 

Lipoprotein(a) [Lp(a)] is a unique 

lipoprotein consisting of an LDL-like 

particle containing apolipoprotein B-100 

(apoB-100) covalently linked via a disulfide 

bond to apolipoprotein(a) [apo(a)]. 5 Apo(a) 

shares strong structural homology with 

plasminogen but lacks protease activity, 

enabling Lp(a) to competitively inhibit 

fibrinolysis and promote a prothrombotic, 

pro-atherogenic state. 6 Evidence 

consistently shows that Lp(a) rises early in 

renal failure 7 and increases with declining 

GFR, making it a potentially valuable early 

cardiovascular risk marker in CKD. 8 

Dysregulation of lipid metabolism in CKD 

is well-established and typically manifests 

as hypertriglyceridemia, elevated VLDL, 

reduced HDL-cholesterol, and variable 

changes in total and LDL-cholesterol. 9 

However, the precise interrelationship 

between Lp(a) and these lipid parameters in 

non-dialysis-dependent CKD patients, 

particularly in the Indian population, 

remains incompletely characterized. The 

present study was therefore undertaken to 

compare serum Lp(a) and complete lipid 

profile between non-dialysis-dependent 

CKD patients and healthy controls, and to 

determine whether Lp(a) correlates with 

conventional lipid parameters and markers 

of renal dysfunction. 

 

Aims and Objectives 

The study aimed to: (1) measure serum 

Lp(a) levels in non-dialysis-dependent CKD 

patients and healthy controls; (2) assess the 

complete fasting lipid profile including total 

cholesterol, HDL, LDL, VLDL, and 

triglycerides in both groups; (3) evaluate 

correlations between serum Lp(a) and lipid 

parameters; (4) examine correlations 

between Lp(a) and markers of CKD severity 

(serum urea and creatinine); and (5) 

generate evidence to support introduction of 

routine Lp(a) estimation in CKD for early 

cardiovascular risk stratification. 

 

MATERIALS & METHODS 

Study Design and Setting 

This hospital-based cross-sectional case-

control study was conducted in the 

Department of Biochemistry in 

collaboration with the Department of 

Nephrology at Gauhati Medical College & 

Hospital (GMCH), Guwahati, Assam, India. 

The study protocol was reviewed and 

approved by the Institutional Ethics 

Committee of Gauhati Medical College. 

Written informed consent was obtained 

from all participants prior to their enrolment 

in the study. 

 

 Study Population 

The case group comprised 40 patients with a 

confirmed diagnosis of non-dialysis-

dependent CKD (Stages 1–4) admitted to 

the Department of Nephrology at GMCH. 

The control group comprised 40 apparently 

healthy, age- and sex-matched volunteers 

from the general community. Controls were 

recruited regardless of socioeconomic status 
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and had no history of renal, hepatic, 

cardiovascular, or metabolic disease. 

 

Inclusion and Exclusion Criteria 

Cases were included if they were aged >18 

years, of either sex, with clinically 

diagnosed CKD (Stages 1–4) due to chronic 

glomerulonephritis, hypertension, nephrotic 

syndrome, or tubulointerstitial disease, and 

had not yet commenced dialysis. Patients 

were excluded if they had diabetes mellitus, 

cerebral stroke, recent myocardial 

infarction, hepatobiliary disorder, history of 

allergy, ischemic heart disease, smoking, or 

were on lipid-lowering medications. These 

criteria were applied to minimize 

confounding of Lp(a) and lipid 

measurements. 

 

 Clinical and Anthropometric Assessment 

A standardized proforma was used to 

document demographic details, medical 

history, and physical examination findings. 

Body mass index (BMI) was calculated. 

Blood pressure was measured per American 

Heart Association guidelines using a 

mercury sphygmomanometer after five 

minutes of seated rest, and hypertension was 

defined as systolic BP ≥140 mmHg or 

diastolic BP ≥90 mmHg. 

 

 Sample Collection and Processing 

A 5 mL fasting venous blood sample was 

collected. Plasma for glucose estimation 

was collected in sodium fluoride (NaF) 

vials. For all other estimations, blood was 

collected in clot vials. Separated serum 

samples were either processed immediately 

or stored at −80°C for a maximum of 6 

months until analysis. 

 

Laboratory Methods 

Fasting plasma glucose was estimated by 

the GOD-POD enzymatic method at 505 

nm. Serum urea was estimated by the 

Modified Berthelot (urease-GLDH) method 

at 570 nm. Serum creatinine was measured 

using the Modified Jaffé kinetic alkaline 

picrate method at 520 nm. Total cholesterol 

and triglycerides were measured by the 

CHOD-PAP and GPO-PAP enzymatic 

colorimetric methods, respectively, at 505 

nm. HDL-cholesterol was quantified after 

phosphotungstate-magnesium chloride 

precipitation using the enzymatic CHOD-

PAP method at 500 nm. LDL- and VLDL-

cholesterol were calculated using the 

Friedewald formula: LDL = Total 

cholesterol − (Triglyceride/5) − HDL. All 

these analyses were performed on a 

MERCK Microlab 300 semi-autoanalyzer. 

Serum Lp(a) was quantified using the 

Elabscience Human Lp(a) ELISA kit 

(sandwich ELISA format) on a BIO-RAD 

680 ELISA microplate reader (version 1.7) 

at 450 nm. Briefly, standards and samples 

were incubated with anti-Lp(a) antibody-

coated wells, followed by biotinylated 

detection antibody and streptavidin-HRP 

conjugate. After addition of TMB substrate, 

the reaction was stopped with H₂SO₄ and 

optical density was read. Lp(a) 

concentrations were derived from a standard 

curve constructed using Curve Expert 1.3 

and expressed in mg/dL (conversion: 1 

mg/dL = 10,000 ng/mL × dilution factor). 

Serum AST and ALT were measured by 

Reitman and Frankel's colorimetric method 

to exclude hepatic dysfunction. 

 

Statistical Analysis 

All data are expressed as mean ± standard 

deviation (SD). Differences between groups 

were assessed using the unpaired Student's 

t-test. Correlations between Lp(a) and other 

continuous variables within the case group 

were assessed using Pearson's correlation 

coefficient (r). A two-tailed p-value <0.05 

was considered statistically significant. All 

statistical analyses were performed using 

GraphPad InStat (GraphPad Software, San 

Diego, CA, USA). 

 

RESULTS 

A total of 80 participants were enrolled: 40 

non-dialysis-dependent CKD patients and 

40 healthy controls. The mean age of the 

case group was 51.55 ± 8.81 years (range 

31–70 years), compared to 51.07 ± 9.11 

years in controls (p>0.05). The two groups 
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were also well-matched for sex, with 24 

males (60%) and 16 females (40%) in each 

group.  The majority of participants in both 

groups fell in the 51–60-year age bracket 

(45% each). Mean BMI was comparable 

between cases (24.31 ± 3.69 kg/m²) and 

controls (23.62 ± 1.45 kg/m²; p=0.2754), 

confirming adequacy of matching. 

 
Table 1. Demographic and Anthropometric Characteristics of Study Groups 

Parameter Controls (n=40) Cases (n=40) p-value 

Age (years), mean ± SD 51.07 ± 9.11 51.55 ± 8.81 >0.05 

Male / Female, n (%) 24(60%) / 16(40%) 24(60%) / 16(40%) 1.000 

BMI (kg/m²), mean ± SD 23.62 ± 1.45 24.31 ± 3.69 0.2754 

Systolic BP (mmHg), mean ± SD 115.12 ± 7.73 147.00 ± 18.00 <0.0001 

Diastolic BP (mmHg), mean ± SD 76.05 ± 4.90 88.17 ± 7.85 <0.0001 

 

Blood Pressure 

As shown in Table1, both systolic and 

diastolic blood pressure were significantly 

higher in the case group than controls 

(systolic: 147.00 ± 18.00 vs. 115.12 ± 7.73 

mmHg; diastolic: 88.17 ± 7.85 vs. 76.05 ± 

4.90 mmHg; both p<0.0001). This reflects 

the well-known high prevalence of 

hypertension in CKD and confirms that 

patients had clinically significant renal 

disease. 

 

 
Figure 1: Showing frequency distribution of controls and cases in different age groups 

 

Subjects in the two groups were further 

divided into four different age groups with 

age ranging from 31 to 70 as depicted in 

Figure 1. The maximum number of subjects 

in each of the two groups was in the age 

class of 51-60 years, with a relative 

frequency of 0.45 in that age group. 

 
Table 2. Comparison of Biochemical Parameters between Controls and CKD Cases 

Parameter Controls (mean±SD) Cases (mean±SD) p-value 

FPG (mg/dL) 88.00 ± 11.49 89.47 ± 15.10 0.3628 

Serum Urea (mg/dL) 31.86 ± 8.31 56.28 ± 13.57 <0.0001 

Serum Creatinine (mg/dL) 0.81 ± 0.21 2.77 ± 1.00 <0.0001 

Total Cholesterol (mg/dL) 140.30 ± 31.97 162.32 ± 13.11 0.0031 

Triglycerides (mg/dL) 100.52 ± 23.89 149.82 ± 13.13 <0.0001 

HDL-C (mg/dL) 46.52 ± 9.68 44.47 ± 7.36 0.1878 

LDL-C (mg/dL) 69.97 ± 30.89 87.80 ± 14.37 0.0307 

VLDL-C (mg/dL) 20.11 ± 4.73 30.02 ± 2.64 <0.0001 
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Serum Lp(a) (mg/dL) 18.56 ± 5.54 47.54 ± 10.40 <0.0001 

AST (U/mL) 22.97 ± 7.38 21.72 ± 5.73 0.4375 

ALT (U/mL) 25.60 ± 6.46 24.92 ± 5.25 0.5183 

FPG = Fasting Plasma Glucose; HDL-C = HDL-Cholesterol; LDL-C = LDL-Cholesterol; VLDL-C = VLDL-

Cholesterol; Lp(a) = Lipoprotein(a); AST = Aspartate Aminotransferase; ALT = Alanine Aminotransferase. 

Values expressed as mean ± SD; unpaired Student's t-test used. 

 

Renal Function, Blood glucose and Liver 

Enzymes 

As depicted in Table 2, Serum urea and 

creatinine were markedly elevated in cases 

compared to controls (urea: 56.28 ± 13.57 

vs. 31.86 ± 8.31 mg/dL; creatinine: 2.77 ± 

1.00 vs. 0.81 ± 0.21 mg/dL; both p<0.0001), 

confirming impaired renal function in the 

case group. Fasting plasma glucose was 

within normal limits in both groups and did 

not differ significantly (cases: 89.47 ± 15.10 

vs. controls: 88.00 ± 11.49 mg/dL; 

p=0.3628), confirming effective exclusion 

of diabetes. Serum AST and ALT did not 

differ significantly between groups 

(p>0.05), excluding hepatic dysfunction as a 

confound. 

 

Serum Lipoprotein(a) 

Serum Lp(a) was significantly elevated in 

the CKD case group (47.54 ± 10.40 mg/dL) 

compared to controls (18.56 ± 5.54 mg/dL, 

p<0.0001). Notably, the mean Lp(a) in the 

case group exceeded the established 

cardiovascular risk threshold of 30 mg/dL, 

while controls remained well below this 

threshold. This is consistent with prior 

literature demonstrating early and 

progressive elevation of Lp(a) in CKD. 

 

 
Figure 2: Comparison of mean lipoprotein (a) in 

controls and cases 

 

 

Lipid Profile 

As summarized in Table 2. The mean 

Serum Cholesterol concentration was 

140.30 mg/dl and 162.32 mg/dl in the 

control and the case groups respectively. In 

the Unpaired t test between control and case 

groups, the two-tailed p value is 0.0031. 

This difference is considered very 

significant. The mean Serum Triglyceride 

concentration was 100.52 mg/dl and 149.82 

mg/dl in the control and the case groups 

respectively. The two-tailed p value is 

<0.0001. This difference is extremely 

significant.  

The mean Serum VLDL-Cholesterol 

concentration was 20.11 mg/dl and 30.02 

mg/dl in the control and the case groups 

respectively. In the Unpaired t test between 

control and case groups, the two-tailed p 

value is <0.0001. This difference is 

considered extremely significant.  The mean 

Serum HDL Cholesterol concentration was 

46.52 mg/dl and 44.47 mg/dl in the control 

and the case groups respectively. The two-

tailed p value is 0.1878. This difference is 

not significant. The mean Serum LDL 

Cholesterol concentration was 69.97mg/dl 

and 87.8 mg/dl in the control and the case 

groups respectively.  In the Unpaired t test 

between control and case groups, the two-

tailed p value is <0.0001. This difference 

between the two groups is extremely 

significant. 

 

Correlation of Lp(a) with Other 

Parameters in CKD Cases 

Within the CKD case group, Pearson's 

correlation analysis revealed significant 

positive correlations between serum Lp(a) 

and serum urea (r=0.51, p=0.0007), serum 

creatinine (r=0.45, p=0.0037), total 
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cholesterol (r=0.40, p=0.0101), triglycerides 

(r=0.77, p<0.0001), VLDL-cholesterol 

(r=0.77, p<0.0001), and LDL-cholesterol 

(r=0.45, p=0.0040). Serum Lp(a) showed a 

significant negative correlation with HDL-

cholesterol (r=−0.43, p=0.0056). No 

significant correlations were found between 

Lp(a) and age, BMI, fasting plasma glucose, 

AST, or ALT. 

 

 
Figure 3: Showing correlation of lipoprotein(a) 

and serum urea in case group 

 

 
Figure 4: Showing correlation of lipoprotein(a) 

and serum creatinine in case group 

 

 
Figure 5: Showing correlation of lipoprotein (a) 

and total cholesterol in case group 

 
Figure 6: Showing correlation of lipoprotein (a) 

and triglyceride in case group 

 

 
Figure 7: Showing correlation of lipoprotein (a) 

and VLDL cholesterol in case group 

 

 

 
Figure 8: Showing correlation of lipoprotein (a) 

and HDL in case group 

 

DISCUSSION 

CKD has assumed the proportions of a 

significant public health problem. The 

present case-control study demonstrates that 

serum Lp(a) is markedly elevated in non-

dialysis-dependent CKD patients compared 
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to healthy controls, and that this elevation 

correlates significantly with conventional 

markers of atherogenic dyslipidemia and 

renal dysfunction. These findings have 

important implications for cardiovascular 

risk stratification in CKD. There is strong 

evidence that lipoprotein (a) is a risk factor 

for CVD in the general population.10 Due to 

its structural homology with plasminogen, 

lipoprotein (a) competes with this protein 

for binding to plasminogen receptors, 

fibrinogen and fibrin .11 In kidney disease, 

GFR influences plasma Lp(a) levels. 

The mean age of the case group was 51.55 ± 

8.81 years in the present study which were 

in corroboration with a study in 2013 by 

Singh et al 2 (age distribution was 18 – 98 

years and mean age of cases was 52.27 ± 

14.78 years) and another study by 

Mannangi et al. 12 

In the present study, the majority of the 

patients were males, who constituted 60% 

of the total patients and 40 % were females 

which corroborated with study by Singh et 

al. 2  

In our study, mean BMI of the case group 

was 24.31 ± 3.69 kg/m2 and for control was 

23.62 ± 1.45 kg/m2 which was not 

significantly different in the two groups. 

Mannangi et al 12 also did not find 

significant difference in BMI between the 

case and control groups.   

The mean Systolic BP in cases was 147 ± 

18.00 mm of Hg and in controls was 115.12 

± 7.73 mm of Hg, which was extremely 

significant as compared with controls p< 

0.0001. The mean Diastolic BP in cases was 

88.17mm ± 7.85 of Hg and 76.05 mm ± 

4.90 of Hg in controls, the increase in 

Diastolic BP was also extremely significant 

(p< 0.0001). This corroborated with studies 

by Singh et al 2 who reported an extremely 

significant (p< 0.0001) elevation of BP in 

cases with 64.5% of cases were 

hypertensive. This signifies that the 

frequency of hypertension is higher in CKD 

patients than in controls. 

In the present study, the average Serum 

lipoprotein (a) level in patients was 

significantly high as compared to controls. 

This suggests that lipoprotein (a) level is 

increased in non-dialysis–dependent chronic 

kidney disease.  Rao et al. 5 in their study in 

2010 also found that levels of lipoprotein (a) 

were significantly higher in patients.  

Mannanagi et al. 12 also reported a 

significant increase in lipoprotein(a) [Lp(a)] 

levels among cases compared with controls 

(p < 0.001). Elevated Lp(a) concentrations 

in chronic kidney disease (CKD) are 

recognized as an independent risk factor for 

premature atherosclerotic coronary heart 

disease. Although the precise mechanism 

underlying the cardiovascular risk 

associated with Lp(a) remains unclear, its 

proatherogenic and prothrombotic 

properties have been proposed as major 

contributing factors. Atherosclerotic renal 

disease accounts for more than one-third of 

all cases of end-stage renal disease. 13,14 

Furthermore, CKD itself may contribute to 

increased Lp(a) levels through enhanced 

hepatic synthesis secondary to an acute-

phase response or through protein losses 

associated with proteinuria. 14   Koch et al 15 

in 1994 also observed Lp(a) levels were 

increased in patients of chronic kidney 

disease.    

In patients undergoing hemodialysis, in vivo 

turnover studies using stable isotope 

techniques conducted by Frischmann KE et 

al. 16 demonstrated that the fractional 

catabolic rate of apolipoprotein(a) was 

significantly reduced, resulting in a 

prolonged plasma residence time of 

approximately 9 days compared with 4.4 

days in controls. This impaired catabolism 

may contribute to the elevated circulating 

lipoprotein(a) [Lp(a)] levels observed in 

chronic kidney disease. Similarly, 

Mohanalakshmi P et al. 17 also reported 

significantly higher Lp(a) concentrations in 

cases compared with controls.  Haffner et al 
18 observed increase in Lipoprotein (a) in 

subjects with renal failure.   

The average serum total cholesterol in the 

present study was 162.32 ± 13.11 mg/dL in 

cases and 140.30± 31.97 mg/dL in controls 

and these values were significantly high as 

compared to that of the normal age and sex-
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matched controls (p<0.05) . Rao et al5 also 

observed total cholesterol level raised in 

cases as compared to controls but not 

significantly. Mohanalakshmi P et al 17 also 

observed increase in total cholesterol level 

in cases.  Koch et al 15, Mannangi et al 12 

observed no significant difference in cases 

and control.  

The average Serum LDL-Cholesterol was 

87.80 ± 14.37mg/dL in the case group and 

significantly high compared to control 

group, 69.97 ± 30.89 mg/dL, p<0.05. 

Mannangi et al 12 observed significant 

increase in LDL-cholesterol, in cases as 

compared to controls. Rao et al 5 also 

observed rise in LDL-cholesterol level. 

Bhagwat et al 19 also observed rise in LDL-

cholesterol level but not significantly high.  

Koch et al 15 reported no change in LDL- 

cholesterol level.  

The average serum triglyceride was 149.82 

± 13.13 mg/dL in the case group and this 

increase is extremely significant when 

compared to serum triglyceride level of 

100.52 ± 23.89 mg/dL in the control group, 

p<0.0001. Rao et al 5 demonstrated a 

significant rise in Serum Triglyceride levels 

in cases as compared to controls (p<0.05).  

Mannangi et al 12 also showed a significant 

increase in Serum Triglyceride level. 

Increase in triglyceride was also observed 

by Mohanalakshmi P et al .17 However, 

Koch et al 15 and demonstrated no change in 

Triglyceride level.   

In the case group, the serum VLDL-

Cholesterol level was 30.02 ±2.64 mg/dL, 

which is an extremely significant elevation 

(p<0.0001) as compared to controls. 

Mohanalakshmi P et al 17 also observed an 

increase in VLDL-Cholesterol level. 

Mannangi et al 12 observed no significant 

difference in VLDL-Cholesterol level. 

Significant hypertriglyceridemia in chronic 

kidney disease may result from both 

increased production and reduced 

catabolism of triglyceride-rich lipoproteins. 
20 Renal insufficiency is frequently 

associated with insulin resistance, which 

promotes hepatic very-low-density 

lipoprotein (VLDL) synthesis and 

contributes to elevated serum triglyceride 

levels. However, in predialysis patients, the 

predominant mechanism appears to be 

delayed catabolism with impaired clearance 

of these lipoproteins. This reduced catabolic 

capacity is largely attributed to decreased 

activity of endothelium-associated 

lipoprotein lipase enzymes, including 

hepatic lipase and lipoprotein lipase (LPL). 

Furthermore, downregulation of hepatic 

lipase and LPL gene expression, partly 

mediated by secondary 

hyperparathyroidism, may further aggravate 

dyslipidemia in these patients.21  

On the other hand, the average Serum HDL-

Cholesterol was 44.47 ±7.36 mg/dL, and 

there was no significant decrease when 

compared to controls. Rao et al 5 showed no 

significant change as well. Mannangi et al 12 

also observed no changes in serum HDL-

level.   

Pearson’s correlation was derived between 

Serum lipoprotein (a) and other biochemical 

parameters in the cases. 

The significant positive correlations of 

Lp(a) with serum urea (r=0.51) and 

creatinine (r=0.45) in our study reinforce the 

mechanistic link between renal impairment 

and Lp(a) accumulation. As renal function 

deteriorates, reflected by rising urea and 

creatinine, Lp(a) clearance is progressively 

impaired, leading to its accumulation. This 

suggests that Lp(a) could serve as an early, 

sensitive biomarker of cardiovascular risk 

that tracks the severity of renal dysfunction. 

The strong positive correlation of Lp(a) with 

total cholesterol (r=0.40), triglycerides 

(r=0.77) and VLDL (r=0.77) observed in 

our study reflects the broader dysregulation 

of lipoprotein metabolism in CKD. Reduced 

activity of lipoprotein lipase and hepatic 

lipase in uremia impairs VLDL clearance, 

leading to hypertriglyceridemia. The co-

elevation of Lp(a) with these atherogenic 

particles creates a compounded 

cardiovascular risk. Lp(a)'s pro-thrombotic 

effect through competitive inhibition of 

plasminogen binding, combined with 

elevated triglyceride-rich lipoproteins, may 
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act synergistically to accelerate 

atherosclerosis in CKD. 

The significant negative correlation of Lp(a) 

with HDL-cholesterol (r=−0.43) is also 

clinically relevant. HDL exerts anti-

atherogenic effects through reverse 

cholesterol transport and antioxidant 

properties. The concurrent elevation of 

Lp(a) and reduction of HDL in CKD creates 

a particularly unfavorable lipoprotein profile 

that substantially heightens cardiovascular 

risk. 

 

Strengths and Limitations 

Strengths of this study include strict 

inclusion and exclusion criteria that 

minimized important confounders (diabetes, 

liver disease, smoking, and lipid-lowering 

medications), careful matching of controls 

for age and sex, and validated laboratory 

methods for all biochemical measurements. 

Limitations include the relatively small 

sample size (40 per group), the cross-

sectional design that precludes causal 

inferences, the absence of CKD staging-

specific sub-group analyses, and the lack of 

baseline pre-CKD Lp(a) measurements. 

 

CONCLUSION 

Serum lipoprotein(a) is significantly 

elevated in non-dialysis-dependent CKD 

patients and correlates positively with 

markers of renal dysfunction (serum urea 

and creatinine) and atherogenic 

dyslipidemia (triglycerides, VLDL, LDL, 

total cholesterol), and negatively with 

cardioprotective HDL-cholesterol. The 

mean Lp(a) in CKD patients exceeded the 

established cardiovascular risk threshold of 

30 mg/dL. These findings suggest that 

routine estimation of serum Lp(a) in 

addition to standard lipid profiling may 

provide important incremental information 

for early identification of patients at high 

cardiovascular risk. Targeting elevated 

Lp(a) through emerging lipid-lowering 

therapies may represent a novel strategy to 

reduce the heavy cardiovascular burden in 

CKD.  
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