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Association between Serum Cystatin C Level and Visceral Fat in Healthy
Individuals with Normal Kidney Function

Jeong-Ah Hong, Kwang-Mee Lee, You-Na Son, Ji-Won Lee*

Department of Family Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Visceral abdominal fat is a known risk factor for the kidney diseases and cystatin C which is a better marker
for kidney function is increased in obese patients. The aim of this study is to evaluate the correlation between the visceral
adiposity measured by computed tomography (CT) of the abdomen and serum cystatin C level in healthy individuals
with normal kidney function.

Methods: 318 Healthy individuals with glomerular filtration rate (GFR) greater than 60 mL/min/1.73 m* were included in
the study. The questionnaire, physical measurements, blood testing, and CT for visceral fat measurement were carried
out. The association between visceral fat and serum cystatin C level or kidney function was investigated by using Pearson’s
correlation and multiple regression analysis.

Results: Significant positive correlation was found between visceral fat and cystatin C (r = 0.284, P < 0.001) where as negative
correlation was observed between visceral fat and eGFRcys (r = —0.820, P < 0.001). After adjustment for confounding
variants, the multiple regression analysis demonstrated significant positive correlation between the visceral fat area and
serum cystatin C level (P = 0.013) and significant negative correlation between visceral fat and eGFRcys.

Conclusion: In healthy individuals with normal kidney function, the visceral fat was independently associated with the
cystatin C level, a marker for early detection of renal dysfunction, which indicates the possible relationship between the
visceral fat and renal dysfunction prior to development of the kidney disease.
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Table 1. Clinical characteristics of subjects.

Characteristics Mean + SD or n (%)
Age (y) 38.4+12.0
Gender 318 (100.0)
Men 83 (26.1)
Women 235 (73.9)
Systolic blood pressure (mm Hg) 124.8+15.3
Diastolic blood pressure (mm Hg) 75.6 +10.2
High-density lipoprotein cholesterol (mg/dL) 51.0+11.9
Body mass index (kg/m?) 28.0+4.8
Hypertension treatment 311 (97.8)
Yes 284 (89.3)
No 27 (8.5)
Diabetes mellitus treatment 309 (97.2)
Yes 298 (93.7)
No 11 (3.5)
Lipid treatment 318 (100.0)
Yes 305 (95.9)
No 13 (4.1)
Smoking (packy) 2.0+6.5
Menopause 311 (97.8)
Men 83 (26.1)
Women-No 190 (59.2)
‘Women-Yes 38 (11.9)
Visceral fat area (cm?) 376.4+194.7
Subcutaneous fat area (cm?) 706.3 +309.5
Cystatin C (mg/L) 0.7+0.1
eGFRcys (mL/min/1.73 m% 125.4+44.7

eGFR: estimated glomerular filtration rate.
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Table 2. Correllation of cystatin C and variabls.

sot e

A M7|S 71 MHRI0IA Cystatin C2F Visceral Fatate] HatA

Cystatin C eGFRcys
Variable

r P-value r P-value
Age (y) 0.216 <0.001 —0.124 0.028
Gender —0.173 0.002 0.079 0.161
Systolic blood pressure (mm Hg) 0.127 0.028 -0.111 0.054
HDL cholesterol (mg/dL) —0.203 <0.001 0.129 0.022
Hypertension treatment 0.043 0.445 —0.026 0.650
DM treatment —0.017 0.760 —0.006 0.914
Lipid treatment 0.058 0.304 —0.048 0.389
Smoking (packy) 0.105 0.065 —-0.117 0.040
Menopause (women) 0.200 0.002 —0.946 <0.001
Visceral fat area (cm?) 0.284 <0.001 —0.156 0.005
Cystatin C (mg/L) - - -0.820 <0.001
eGFRcys (mL/min/1.73 m®) —0.820 <0.001 = =

Coefficients (r) and P-values are calculated by Pearson correlation analysis.
eGFR: estimated glomerular filtration rate, HDL: high density lipoprotein, DM: diabetes mellitus.
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Figure 1. Correlation between visceral abdominal fat and cystatin
C. Coefficients (r = 0.284) and P-values (P < 0.001) were calculated
by Pearson correlation analysis. Cystatin: cystatin C, Visce sum:

visceral fat area.
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Figure 2. Correlation between visceral abdominal fat and eGFRcys.
—0.156) and P-values (P = 0.005) were calculated
by Pearson correlation analysis. Visce sum: visceral fat area, eGFR:
estimated glomerular filtration rate.
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Table 3. Multiple regression analysis of visceral abdominal fat and cystatin C, and renal function (eGFRcys).

Cystatin C (mg/L)

eGFRcys (mL/min/1.73 m%)

Variables
B SE P-value B SE P-value
Visceral fat area (cm?) 0.144 (x1/1000) 0.573 (x1/10000) 0.013 —0.028 0.014 0.045
F=4.124,R*=0.130 F=3.645R*=0.117

Calculated by multiple regression model using each cystatin C and eGFRcys as the dependent variable. Each model (cystatin C and

eGFRcys) is adjusted for age, sex (male, o; pre-menopause women, 1; post-menopause women, 2), systolic blood pressure, high-density

lipoprotein cholesterol, hypertension treatment, diabetes mellitus treatment, lipid treatment, and smoking.

eGFR: estimated glomerular filtration rate.
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