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ABSTRACT

Methods: This cross-sectional analytical study was conducted in a tertiary care hospital in central India from September 2015 to November 2018. 
A total of 100 participants were enrolled, including 50 CKD patients (with GFR <60 mL/min/1.73 m²) and 50 age- and sex-matched healthy controls. 
Fasting blood samples were collected to measure serum Cystatin C and lipid profile parameters (total cholesterol, triglycerides, high-density lipoprotein 
[HDL], low-density lipoprotein [LDL], and very low-density lipoprotein). CKD patients were followed for 6 months to monitor cardiovascular events. 
Statistical analyses included unpaired t-tests, Chi-squared tests, and correlation analysis.

Results: Serum Cystatin C levels were significantly higher in CKD patients (3.8±0.96 mg/L) compared to controls (0.76±0.11 mg/L, p<0.001). CKD 
patients exhibited dyslipidemia, characterized by elevated total cholesterol, LDL, and triglyceride levels, and reduced HDL levels. The LDL/HDL 
ratio was significantly higher in CKD patients (3.73±1.44) compared to controls (2.72±0.79, p<0.001). Among CKD patients, those who developed 
cardiovascular events during follow-up had significantly higher Cystatin C levels (4.9±0.91 mg/L) compared to those who did not experience 
cardiovascular events (3.6±0.24 mg/L, p<0.001).

Conclusion: Cystatin C is a reliable marker for renal dysfunction and an independent predictor of cardiovascular risk in CKD patients, particularly in 
rural populations. Elevated Cystatin C levels were closely associated with dyslipidemia and an increased risk of cardiovascular events. These findings 
suggest that Cystatin C could be a valuable tool for the early identification of CKD patients at high risk for cardiovascular complications. Incorporating 
Cystatin C into clinical practice could enhance risk stratification and improve management strategies for CKD patients.
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INTRODUCTION

Chronic kidney disease (CKD) has emerged as a major global health 
concern, with rising incidence and associated adverse outcomes 
such as cardiovascular disease (CVD) and premature death [1]. The 
prevalence of CKD is substantial, affecting a significant portion of 
the adult population [2]. CVD is a common complication of CKD, and 
the relationship between the two is well-established [3]. Traditional 
markers of kidney function, such as serum creatinine, have limitations 
in accurately assessing CVD risk in CKD patients [4]. Therefore, there 
is a need to identify novel markers that can better predict CVD risk in 
this population. Cystatin C, a cysteine protease inhibitor freely filtered 
by the glomerulus, has emerged as a promising marker for estimating 
glomerular filtration rate (GFR) and assessing CVD risk [5]. Several 
studies have demonstrated a strong association between elevated 
Cystatin C levels and increased CVD risk, even in individuals with normal 
or mildly impaired kidney function [6]. However, research investigating 
the relationship between Cystatin C, lipid profile, and CVD risk in CKD 
patients, particularly in the Indian population, is limited. This study 
aimed to investigate Cystatin C as a potential cardiovascular risk marker 
in patients with CKD by examining its association with lipid profile 
and cardiovascular events. The study focused on a rural population 
in central India, a demographic that has been underrepresented in 
previous research.

METHODS

This prospective analytical study was conducted in under department of 
biochemistry. A total of 100 study participants were included in the study. 
Total 50 CKD patients with GFR <60 mL/min/1.73 m2 and 50 age- and 
sex-matched healthy controls. The study was conducted at a tertiary 
care hospital in central India from September 2015 to November 2018 
after obtaining IEC approval. After obtaining informed consent, detailed 
medical histories were taken, and blood samples were collected after 
overnight fasting. Serum Cystatin C and lipid profile parameters (total 
cholesterol, triglycerides, high-density lipoprotein [HDL], low-density 
lipoprotein [LDL], and very low-density lipoprotein [VLDL]) were 
measured by trivitron nanolab 200 autoanalyzer. Patients were followed 
up every 2 months for 6 months to monitor for cardiovascular events. 
Statistical analysis was performed using unpaired t-tests to compare 
parameters between the CKD and control groups. Pearson’s Chi-squared 
test was used to analyze categorical data. Correlation analysis was 
conducted to assess the relationship between Cystatin C and lipid profile 
parameters. p<0.05 were considered statistically significant.

RESULTS

The mean age of cases in the study was 52.58±9.7 years and in 
comparison, the group was 56.18±9.7 years. The mean age of the study 
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groups shows that the two groups in the study were comparable age 
wise. This shows that males is more than that of females in this study, 
which is found to be insignificant (p>0.05).

The cases exhibited a significantly less favorable lipid profile compared 
to the controls. Total cholesterol and LDL cholesterol levels were 
markedly elevated in the cases (209.7±75.5 mg/dL vs. 155.2±22 mg/dL 
and 134±66.4 mg/dL vs. 75.1±24.6 mg/dL, respectively; p<0.001 for 
both), while HDL cholesterol was significantly lower (39.1±7.4 mg/dL 
vs. 52.0±11.3 mg/dL, p<0.001). This resulted in a significantly higher 
LDL/HDL ratio in the cases (3.73±1.44 vs. 2.72±0.79, p<0.001), further 
highlighting the increased cardiovascular risk in this group. Triglyceride 
levels were also elevated in the cases, although this difference did not 
reach statistical significance. VLDL levels were numerically higher 
in the cases but did not differ significantly between the two groups. 
Cystatin C, a marker of renal function, was significantly elevated in the 
cases compared to the controls (3.8±0.96 mg/L vs. 0.76±0.11 mg/L, 
p<0.001), suggesting potential kidney dysfunction or other underlying 
conditions in this group.

Patients of CKD have been admitted for symptoms of a CVD (in terms of 
STEMI, NSTEMI, Heart Failure, etc.) in the follow-up period of 6 months, 
while 43 patients were without any symptoms of CVD. The mean value 
of serum Cystatin-C in patients of CKD with cardiovascular events 
in follow-up period was 4.9±0.91 and those cases of CKD without 
cardiovascular events was 3.6±0.24. It was found that patients who have 
had a cardiovascular event in the follow-up period had significantly 
higher levels of Serum Cystatin-C than those who did not (p<0.001).

DISCUSSION

The present study was conducted to assess the relationship between 
serum Cystatin-C levels and cardiovascular risk in patients with 
CKD by examining lipid profiles and cardiovascular events over a 
6-month follow-up period. Involving 50 CKD patients with a GFR 
<60 mL/min/1.73 m² and 50 age- and sex-matched healthy controls, 
this study significantly contributes to understanding cardiovascular 
risks in the underrepresented rural population of central India. 
The findings revealed that the mean serum Cystatin-C level in CKD 
patients was significantly elevated at 3.8±0.96 mg/L compared to 
0.76±0.11 mg/L in the control group (p<0.001). This result aligns with 
previous studies indicating that elevated Cystatin C levels are a reliable 
marker of renal dysfunction and are independent of factors like muscle 
mass and gender [7]. Randers et al. reported that Cystatin-C levels were 
significantly higher in patients with various kidney diseases and those 
undergoing dialysis, reinforcing its value in assessing renal impairment. 
Further supporting our findings, Fliser and Ritz observed that serum 
Cystatin-C concentrations were significantly greater in elderly subjects 
with impaired renal function than younger, normotensive subjects. This 
consistency across studies underscores the potential of Cystatin-C as a 
superior marker of GFR compared to serum creatinine, particularly in 
the context of CKD [8].

Our study also demonstrated significant dyslipidemia among CKD 
patients, characterized by elevated levels of total cholesterol, LDL, 
and triglycerides, along with a decreased HDL level, compared 
to healthy controls (p<0.001). These results are consistent with 
findings by Khatiwada et al., who reported a high prevalence of 
hypercholesterolemia, undesirable LDL, and hypertriglyceridemia in 
CKD patients across different stages of the disease [9]. This dyslipidemia 
contributes to the progression of CKD and increases cardiovascular 
risk, highlighting the need for comprehensive lipid management in CKD 
patients [9]. The observed dyslipidemia aligns with studies by Raju 
et al., who found significant increases in serum triglycerides and VLDL, 
along with a decrease in HDL cholesterol in CKD patients, both in non-
dialysis and hemodialysis groups. This dyslipidemia in CKD is primarily 
due to decreased catabolism of triglycerides, influenced by factors such 
as diminished lipoprotein lipase activity, increased apolipoprotein C-III, 
and the presence of lipase inhibitors [10].

During the 6-month follow-up, seven CKD patients developed 
cardiovascular events, and these patients had significantly higher mean 
serum Cystatin-C levels (4.9±0.91 mg/L) compared to those without 
cardiovascular events (3.6±0.24 mg/L, p<0.001). These findings are 
consistent with those of Keller et al., who demonstrated that Cystatin-C 
is a potent predictor of cardiovascular mortality in patients with 
coronary artery disease (CAD) beyond classical risk factors [11]. Keller 
et al. suggested that Cystatin-C could be particularly valuable in acute 
care settings, aiding in the identification of high-risk patients [11]. 
Similar conclusions were drawn by Astor et al., who found that higher 
concentrations of Cystatin-C were more strongly associated with 
mortality than creatinine-based estimates, suggesting that Cystatin-C 
could improve risk prediction for cardiovascular outcomes in CKD 
patients [12] [Tables 1-3].

The results of our study are in agreement with those of Lodh et al., 
who demonstrated that serum Cystatin-C levels are independently 
associated with the development of CAD. Lodh et al. also noted the 
role of Cystatin-C in inflammation and extracellular matrix regulation, 
which are crucial in the pathogenesis of atherosclerosis and plaque 
vulnerability [13]. In addition, studies by Svensson-Färbom et al. have 
established that Cystatin-C is a better risk marker for CVD morbidity 
and mortality than creatinine-based GFR in both middle-aged and 
elderly populations, further validating our findings in the context of 
rural India [14].

CONCLUSION

This study highlights the significance of serum Cystatin-C as a reliable 
marker for renal function and cardiovascular risk in CKD patients. 
Elevated Cystatin-C levels in CKD patients are associated with an 

Table 1: Age distribution of cases and comparison group

Variables Case Control p‑value
Age (years)

<40 2 2 0.359
40–55 29 22
>55 19 26
Mean±SD 52.58±9.7 56.18±9.7 >0.45

Sex
Female 17 (34) 10 (20) 0.115 (NS)
Male 33 (66) 40 (80)

Table 2: Statistical analysis and comparison of different 
parameters in cases of CKD (n=50) and comparison group 

(n=50)

Laboratory parameter Cases Control p‑value
Total cholesterol 209.7±75.5 155.2±22 <0.001
Triglyceride 183±67 140.5±30.1 <0.001
HDL 39.1±7.4 52.0±11.3 <0.001
VLDL 36.6±13.4 28.1±6 <0.001
LDL 134±66.4 75.1±24.6 <0.001
LDL/HDL 3.73±1.44 2.72±0.79 <0.001
Cystatin-C 3.8±0.96 0.76±0.11 <0.001
HDL: High-density lipoprotein, LDL: Low-density lipoprotein, VLDL: Very 
low-density lipoprotein

Table 3: Comparison and statistical analysis of Cystatin‑C in 
cases with and without cardiovascular events in follow up 

period

Laboratory 
parameter

Without 
cardiovascular 
events (n=43)

With 
cardiovascular 
events (n=7)

p‑values

Cystatin-C 3.6±0.91 4.9±0.24 <0.001
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unfavorable lipid profile and a higher risk of cardiovascular events. 
These findings suggest that Cystatin-C could play a crucial role in 
early identification and risk stratification of CKD patients, particularly 
in rural settings, thereby improving patient outcomes through better 
management strategies.
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