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Prospective evaluation of renal function by serum cystatin-C :
comparison with three other parameters of glomerular filtration rate

Kaichiro TAMBA, Eiji KUSANO, Yasuhiro ANDO, and Yasushi ASANO

Division of Nephrology, Department of Internal Medicine,

Jichi Medical School, Tochigi, Japan

Cystatin-C is a low-molecular-weight basic protein produced at a stable rate by all nucleated cells.
It is freely filtered through the renal glomeruli and primarily catabolized in the proximal tubule cells. Since
the serum cystatin-C concentration is not affected by muscle mass nor inflammation, it has been postulated
to be an improved marker of glomerular filtration rate (GFR) compared with the serum creatinine level.
To evaluate the clinical usefulness in terms of estimation of the glomerular filtration rate(GFR), we
compared the serum cystatin-C concentration with other markers of GFR, such as serum levels of
creatinine (SCr), «,-microglobulin(a;MG), and g8,-microglobulin(3,MG). Their variations were anal-
yzed based on 2-hour creatinine clearance (2hCCr) as a standard marker of GFR. The logarithmic value
of serum cystatin-C level showed a stronger negative correlation (—0.959) with the logarithmic value of
2hCCr than that of other markers (—0.924, —0.942, —0.888 ; SCr, a; MG, 3,MG, respectively). Although
3.MG showed the next strongest correlation with 2hCCr, it had a significantly lower sensitivity when
detecting mild reduction of GFR. In addition, serum cystatin-C showed the greatest area under the curve
of receiver-operating characteristic(ROC) of all GFR markers at both higher (90 m//min.) and lower (70
m//min.) cut-off value of 2hCCr. These data suggest that serum cystatin-C is useful for estimating GFR,
even if the reduction of GFR is very mild.
Jpn J Nephrol 2001 ; 43 : 646-650.
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Table 1. Gender and disease related differences of regression coefficient
Cystatin-C a, MG SMG SCr
A B r A B r A B r A B r
All —0.767 1.48 —0.959 | —0.556 2.42 —0.888 | —0.817 1.75 —0.942| —0.84 1.59 —0.929
Male —0.756 1.47 —0.954 | —0.572 2.43 —0.917| —0.821 1.76 —0.944 | —0.84 1.60 —0.935
Female | —0.791 1.52 —0.969 | —0.563 2.47 —0.842| —0.794 1.73 —0.933| —0.768 1.40 —0.92I
CGN —0.745 1.44 —0.946 | —0.578 2.47 —0.913| —0.777 1.68 —0.931 | —0.818 1.56 —0.936
DMN —0.794 1.53 —0.991 | —0.81 2.85 —0.99 | —0.914 2.0/ —0.98 | —0.893 1.67 —0.977
etc —0.824 1.58 —0.966 | —0.481 2.23 —0.909 | —0.888 .88 —0.964 | —0.941 1.70 —0.86l
average | —0.782 1.508 —0.965| —0.601 2.490 —0.914 | —0.839 1.812 —0.950 | —0.852 1.586 —0.926
SD 0.032 0.054 0.017 0.123 0.224 0.052 0.060 0.133 0.021 0.067 0.118 0.042

A, B :regression coefficient for y=Ax+B, r:

correlation ¢

nephropathy, etc : other renal disorders
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Sensitivities of paramters for GFR classi-

2 hr CCr
>90m//min  70~90 m//min <70 m//min
BMG 0/10 0/11* 19/24
a MG 1/10 4/11 18/24
Cys-C 1/10 6/11 23/24
S-Cr 0/10 5/11 20/24
*p<0.04
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Fig.4. ROC curve of each parameter for GFR at cut-off value of 90m//min (A), 70m//min (B)
FPF : false-positive fraction, TPF : true-positive fraction
Table 3. Characteristics of low molecular weight proteins for parameters of GFR
a,MG BMG Cys-C
M. W 33,000 I'1,800 13,000
Glycoslation yes none none
producer mainly hepatocyte nucleated cell nucleated cell

increase : increased IgA

increase : malignancy increase : asthma

Extrarenal factor | decrease : severe liver dysfunction

: decrease of IgA

: autoimmune disease
. infection

combined with IgA
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