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Cystatin C as a Marker for Early Renal Impairment
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Background : In recent years, cystatin C was proposed as a new marker for the glomerular filtration
rate due to a constant serum level, with no secretion from the renal tubule, and elimination only by the
kidneys. The aim of this study was to evaluate cystatin C as a renal marker compared with creatinine.

Methods : The concentration of serum creatinine, cystatin C, and creatinine clearance were mea-
sured in 119 healthy adults and 112 patients with several nephropathies.

Results : The reference interval of cystatin C was 0.45-0.96 mg/L and there were no significant cor-
relations to age, sex and bodysurface area (P>0.05). Cystatin C and creatinine were highly correlated
with the glomerular filtration rate measured by creatinine clearance (r=0.810, 0.806, respectively). Diag-
nostic accuracy by receiver- operation characteristic curves were similar (area under the curve, cystatin
C 0.853 vs. creatinine 0.882). But cystatin C showed greater sensitivity for detecting a decreased
glomerular filtration rate than did creatinine (82%, 76% respectively). Especially, the sensitivity of
cystatin C was higher than that of creatinine in mildly decreased groups when patients were classified
into four groups according to the decrement of the glomerular filtration rate.

Conclusions : Serum cystatin C is as useful as serum creatinine as a renal marker and is superior
as a screening marker in detecting early renal impairment. (Korean J Lab Me@004;24: 27-32)
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Table 1. Number, Sex Ratio and Age Distribution of Healthy
Adults and Patients with Various Nephropathy

Diagnosis Number Sexratio Age
(Male:Female) (Mean+SD)
Healthy 119 53:66 37.8£16.1
Adults
Patients ~ Total 112
Chronic renal failure 33
Diabetic nephropathy 42 59:53 49.7 +16.2

Renal transplantation 14
Nephrotic syndrome 7
Other 16
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AN ARG S SA) 8l 2447 L4 @)
3, 722 3 23 JAoA] creatinine@} cystatin CE 2Hzt
A9tk Creatinine 574242l Jaffe W< o]43lo] COBAS
Integra (Roche Dianostics Corp., Indianapolis, USA) AFzA&}
gF B4 7104 Z2A4359t) 83 cystatin CE particle enhanced
nephelometric immunoassay (Dade Behring, Marburg, Ger-

many) WO Z Behring nephelometer 2 2431

N 32
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Cystatin C$} creatinine #22H$]+= International Federation
of Clinical Chemistry (IFCC) 71l we} F¢ 95 WE9l
(25-975) & g3tgieth. A3RlelA A% A, AZHA T cys-
tatin C2] A& £4, Aol A creatinine, cystatin C&} A}
TFA AT R BAS Q3] dUduFEA, SHEE -7
= Pearson A#AGFZE SPSS program (version 100, SPSS
inc., USA)ellA #4855 Pgtol 0.05 WwHd 734 frefsirtal
BA319t} Creatinine J480°] 80 mL/min/1.73 m® ©|3}&
743S AZSE A3 AT = receiver operation character-
istic (ROC) curve H4Jo|4] o}g] 94 W2 E(area under the
curve, AUC)ZE AHH Y, creatinine JA&0] 743 Ao
wel o] SR} 2 o] 7+ FHE cystatin C9} creatinine
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1199 9] AAF Pl Foz}ol| A cystatin C+= 0,70 £0.13 mg/L,
creatinine 0,88 +0.14 mg/dL 8919 32 Btk Cystatin C
oh AR A, AxHE e FAdelXe 247 P=0096, P=
0.092, P=0.078% EAH 02 f23t AAE Ho|A| ZolFig.
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2. cystatin C, creatinineZ} creatinine MAE2| A2t

1129 9] A}l A creatinineS 3.68 +£4.14 mg/dL, cystatin C
= 254+196 mg/L, creatinine A& 4446 +36,61 mL/min/
173 m® W99 #e Btk Cystatin C9} creatinines 942
Bkato] creatinine F4&3e] AAAES £ 23 1/cystatin
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C9} 1/creatininecl| X &34 A4 242+ 0810 (P<0.01), 0.806
(P<001) 2.2 BF &2 JHAE BHh(Fig. 2).
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Fig. 1. Relationship between serum cystatin C concentration and
age (A), sex (B) and body surface area (C) in healthy adult group.
Pvalues were 0.096, 0.092, 0.078, respectively.
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C9} creatinine 77} 0853, 08822 & 2}o|& Holx| eith(Fig.
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Lo wel 47 (Group I: creatinine clearance 0-28 mL/min/
173 m? Group II: creatinine clearance 28-52 mL/min/1.73
m?, Group III: creatinine clearance 52-62.5 mL/min/1.73 m?
Group IV: creatinine clearance 62.5-80 mL/min/1.73 m®)[11]
SF o] 747t R UIPEE HESY, creatinine P 4§09
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ninedl| W3] EHoFATH Table 2).
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Fig. 2. Relationship between glomerular filtration rate measured by
creatinine clearance and 1/cystatin C (A) and 1/creatinine (B) in
patients. Correlation Coefficients were 0.810 and 0.806, respectively.
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Fig. 3. Receiver operation characteristic (ROC) curves for the diag-
nostic accuracy of cystatin C and creatinine to detect decreased
creatinine clearance less than 80 mL/min/1.73 m?. Area under the

Table 2. Comparison of Sensitivity between Cystatin C and Cre-
atinine in Four Groups Classified by Decreased Creatinine Clear-
ance

Group I*  Group II' Group I Group IV*

(n=42)  (=11)  (n=20) (n=22) °%@
CystainC  100% 8%  70% 58%  82%
Creatinine  100%  75%  70% 7% 76%

*Group I: creatinine clearance 0-28 mL/min/1.73 m?, 'Group |I: creatinine
clearance 28-52 mL/min/1.73 m2, ‘Group IlI: creatinine clearance 52-62.5
mL/min/1.73 n?, §Group |V: creatinine clearance 62.5-80 mL/min/1.73 m?.
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