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Methods :

cystatin C.

The Value of Serum Concentration of Cystatin C as a Marker for
Glomerular Filtration Rate in Children and Adolescents

Young-Su Jung, M.D. and In-Seok Lim, M.D

Department of Pediatrics, College of Medicine, Chungang University, Seoul, Korea

Purpose : Cystatin C has been proposed for the assessment of glomerular filtration rate, being more
accurate than creatinine determination. We measured serum cystatin C concentrations in the pediatric
population, and analysed the correlation between cystatin C and glomerular filtration rate.

Cystatin C and creatinine were measured by the particle enhanced nephelometric immu-
noassay and Jaffé method, respectively, in 276 children and adolescents without evidence of kidney
disease. The glomerular filtration rate was estimated by Schwartz’s formula.

Results : The mean serum cystatin C concentration was significantly higher in infants under the
age of 12 months than in older population. There was a negative correlation between cystatin C and
age under 12 months, but not a significant change of cystatin C with age in children older than 12
months. For children older than 12 months, the reference range of cystatin C was 0.46-1.05 mg/L.
On the other hand, there was a positive correlation between creatinine and age in the whole popu-
lation. We also observed a positive correlation between estimated glomerular filtration rate and 1/

Conclusion : The measurement of cystatin C is more practical than creatinine for estimating glo-
merular filtration rate in the pediatric population. (Korean J Pediatr 2005;48:614-618)
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Table 1. General Characteristics of the Study Population

Age Male Female Total
<1 mo 10 3 13
1-11 mo 16 8 24
1-4 yr 42 31 73
5-9 yr 28 12 40
10-20 yr 77 49 126
Total 173 103 276
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mg/L, F°}7] 1.11£0.29 mg/L, f°F7] 0.79%=0.15 mg/L, &=
7] 0.79£0.26 mg/L, H4¥7] 0.78+0.17 mg/L 3, AdEl u}
T8t ApolE RolX gUrHTable 2). @A cystatin C &
= AAet7le] 7 =& fE BIAL, Ffrop] olFelle A
2§93k 2olE HolA ehth(Fig. 1). 4 cystatin C

=5 1A mRkel M 1284041 mg/L, 141 o7l A 0.78£0.18
mg/LZ EAH R Fod AtolE B YATtKFig. 2, P=0.000).
T3 dA cystatin C FEE 14 vlgkolA Az g9 HJdd
AE RIS U(Fig. 3, r =0.223, P=0.003), 1Al ol’delA+= <]
gk FABAE HolA e Utk(Fig. 4, r =0.014, P=0.066). 14
ol’del Al BA cystatin C FR=o A4 WIS IFCCO 7I&el
we} F9F 95 WEQFE 0.46-1.05 mg/LItl whAd 4 cre-
atinine v5& A# 3 o] FAAAES HATHFig. 5, r'=0525,
P=0.000). 1/cystatin CTJr 1/creatinine Schwartz’s formula

FAE AFA oAake Fo] FHAAES BITHFig. 6, r'=
0.040, P=0.003, Fig. 7, r :0,030, P=0.011).
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Table 2. Cystatin C Levels in Different Age Groups

Age Male(mg/L) Female(mg/L) Total(mg/L)
<1 mo 1.63+0.39 1.46£0.63 1.59%+0.43
1-11 mo 1.05+0.22 1.22£0.38 1.11+0.29
1-4 yr 0.80%0.10 0.76%+0.19 0.79%0.15
5-9 yr 0.821+0.28 0.70£0.19 0.79%0.26
10-20 yr 0.78%0.12 0.77£0.22 0.78+0.17
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Fig. 1. Box plot distributions showing serum cystatin C con-
centrations in different age groups. The asterisk(*) represents
an extreme outlier more than 3 times the interquartile range.
The open circle(o) depicts a mild outlier between 1.5 and 3
times the interquartile range.
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Fig. 2. Box plot showing the serum concentrations of cystatin
C in the children under the age of 12 months and children 12
months and older.
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Fig. 3. Serum cystatin C concentrations in the 1st year g)f
life. Linear regression analysis gave y=1.4915—0.0017x, r'=
0.223, P=0.003.
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Fig. 4. Correlation between cystatin C and age. After 1 year
of age, the concentrations are independent of age. y=0.8156—
0.0033x, r°=0.014, P=0.066.
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Fig. 5. Correlation between creatinine and age. Linear regres-
sion analysis gave y=0.369+0.024x, r°=0.525, P=0.000.
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Fig. 6. Correlation between 1/cystatin C and estimated GFR
by Schwartz's formula. Linear regression analysis gave y=
0.9195+0.0029%, r*=0.040, P=0.003.
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Fig. 7. Correlation between 1/creatinine and estimated GFR
by Schwartz's formula. Linear regression analysis gave y=
1.532140.0037x, r*=0.030, P=0.011.
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