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Fig. 2 Linear regression of 24 hr urine Cys-C/Cr ratio and glomerular
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filtrationrate-------------------------- 12
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A3 A

AABEe Furt dE ol 309, Fusk Y= ol 0BT NPT FAA 27
e Nxd gAaE Bo lgA A% 109, MANSEEE 6%, HHNF 69, B

g/dL9G 2 83 Cys-C ¥=% 243 +151 mg/dLAch. W #x9 H BUN, Cr
& 7+7} 351 +265 mg/dL9} 3.27 +3.87 mg/dL 3L Kidney Disease Outcomes
Quality Initiative(KDOQI) 7}o]=&Fl o] we} chronic kidney disease(CKD)2]
stageE 73 23} stage 12 309 (25%), stage 2+ 16 (13%), stage 32 26
(22%), stage 4= 13M(10%), stage 5= 3598 (30%)°] ATt Ao 2447 whwl
9} Cys-C& 47 39239 +4262.8 mg/24hr, 0.74 +0.82 mg/L°] 3 urine
Cys-C/Cr ratioe 234 +2520] % tH(Table 1-3). HT AFA oJF&ES
MDRD(Modification of Diet in Renal Disease) ¥ 2ol <& Z(GFR-MDRD)&
525 +40.9 ml/mine]$lo™ dF Cys-CE o|§3F A(GFR-Cys-C)< 51.3 1285

ml/mine] ¢! ¢}



Table 1. Demographic characteristics and CKD stage of total patients.

N=120 objects

age(year) 51 +17.5
sex(M/F) 61/59
BMI(kg/m”) 235 +3.7
stage 1 30(25%)
stage 2 16(13%)
CKD stage stage 3 26(22%)
stage 4 13(10%)
stage 5 35(30%)

* mean=SD

BMI, body mass index; CKD, chronic kidney disease

Table 2. Underlying diseases of patients.

N=120 objects

DM 30(25%)
non-biopsy 63(52%)
IgA nephropathy 10(8%)
minimal change disease 6(5%)
non-DM bio membranous glomerulonephritis 6(5%)
oY membranoproliferative
glzmerulonephritis 1%
others 4(3%)

DM, Diabetes Mellitus



Table 3. Laboratory findings of total patients

N=120 objects

Hemoglobin(g/dL) 11.8 +2.4°
Protein(g/dL) 6.57 +1.06
Albumin(g/dL) 3.67 £0.82
BUN(mg/dL) 35.1 £26.5
Creatinine(mg/dL) 3.27 +3.87
Total Cholesterol(mg/dL) 177.1 +49.9
Triglyceride(mg/dL) 155.1 +87.6
Serum Cys-C(mg/dL) 243 151
24hr urine protein(mg) 3,923.9 +4,262.8
24hr urine Cys-C(mg/L) 0.74 +0.82
24hr urine Cys-C/Cr 2.34 +2.52
GFR-Cys-C (ml/min) 51.3 +28.5
GFR-MDRD (ml/min) 52.5 +40.9

* mean+SD
Abbreviations: BUN, Blood urea nitrogen; Cys-C, cystatin-C; GFR,
Glomerular filtration rate; MDRD, Modification of Diet in Renal Disease; Cr,

Creatinine; NS, non-significant.



(1) =% 7A4 9G¥y (nephrotic range proteinuria:NS)w* 3 AN Z=F A4 o3

W 7 (non—nephrotic range proteinuriainon-NS) 9| 7] & W4 v

p

= AR o] Sl AolE HolA @gkoy ke NSo] 200 (55%)

o2 non-NST9 16% (19%)xEtt FA A

o
fr
Ho
lo,
ol
ol
X
bate)
pac
*
—
IS
=5
)
-~

p=0.02). 8% Cys-C+ NST°] 3.25 +1.52 mg/dL, non-NS+©] 2.04 +1.35 mg/dL
2 NSwolA FATA R FoatA =akom (p<0.000), 24417 &AW W Cys-C
A #S NSwo] 1.33+0.82 mg/L, non-NSw*°] 046 +0.67 mg/LE F +7+ &
AstAor  folg AolE R YUTH(p=0.000). non-NSelA  GFR-MDRD ¢}
GFR-Cys-C+ Z+7} 61.9 +40.1 ml/min¥ 57.8 +28.2 ml/min® = FA T4 o=

o8k AolE HolxA ¥gkor} NSTolA+= GFR-MDRD$ GFR-Cys-C&

)
L

30.5 £34.0 ml/min¥} 375 +24.2 ml/min® GFR-MDRDZXt} GFR-Cys-C7}

Ho
o

Al = %o (p<0.000) T Aol 7.28 £15.26 ml/mine] Ltk (Table 4).



Table 4. Comparison of variables between nephrotic range proteinuria and

non—nephrotic range proteinuria groups

nephrotic non-nephrotic
proteinuria proteinuria p value
(N=90) (N=30)

age(years) 50.7 +17.7° 513 +17.6 NS
sex(M/F) 14/21 41/43 NS
weight(kg) 639 +11.4 60.4 +11.3 NS
height(cm) 163.4 +9.3 161.1 +10.1 NS
BMI(kg/m”) 23.8 +3.3 23.3 +4.2 NS
DM(DM/nonDM) 20/16 16/68 0.02
serum creatinine(mg/dL) 5.64 +5.35 2.32 +2.46 0.001
serum cystatin-C(mg/dL) 3.25 +1.52 2.04 £1.35 0.000
urine cystatin-C(mg/L) 1.33 £0.82 0.46 +0.67 0.000

24hr urine

51,844 +32,665 9,382 +11,529 0.000
protein-corrected(mg/24hr) 0% £52, ,382 +11,

24hr urine cystatin—C/creatinine 3.61 +2.71 1.37 +1.88 0.000
GFR-MDRD(ml/min) 30.5 +34.0” 61.9 +40.1 0.000
GFR-Cys-C(ml/min) 375 +24.2"7 57.8 +28.2 0.000
GFR-Difference(ml/min) 7.28 +15.26 -1.45 +17.67 0.000

* meantSD #* GFRcys-c vs GFRumprp (p=0.000)

Abbreviations: DM, Diabetes Mellitus; BMI, Body Mass Index; BUN, Blood
urea nitrogen; GFR, Glomerular filtration rate; MDRD, Modification of Diet in
Renal Disease; Cys-C, Cystatin-C; GFR-Difference, GFRcys¢c = GFRwmprp; NS,

non-significant.



(2) 247 2r 2 AAA Cys—-C/Cr ratio$} 24417 @&l 3 o] A7

24X 7 S kwlo] Z7}3bo| whel 24A17F AW AA A Cys-C/Cr ratio?t A48

Hog FodA F7skduh (Figure 1, R=0.41, p=0.001).

10.00—

[=]
o
o

o R=0.41

8.00-1

6.00—

4.00-

24hr urine Cys—C/Cr ratio

2.00-1

0.00-

T T T T T T T T
0.00 2.00 .00 6.00 8.00 10.00 12.00 14.00

24hr urine protein—corrected/L

Figure 1. Linear regression of 24 hr urine protein

amounts and 24 hr urine Cys-C/Cr ratio (p=0.001).

(3) 24A17r 23 A4 Cys—C/Cr ratio®t GFReys-c, GFRyprp & Hl 2L

Cro=z WAHT 2447 2 ] Cys-C Wi (24hr urine Cys-C/Cr ratio)¥}
2y z2yo] ALFA oAHE&S AY AR S ¢ A3 GFR-MDRD® GFR-Cys-C
B % 24 hr urine Cys-C/Cr ratio® A= Fogt &9 Fa#AA (47

R=-0.665, R=-0.521)& =t} (Figure 2, p=0.001).
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24hr urine—Cys—C/Cr ratio
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o
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Figure 2. Linear regression of 24hr urine Cys—C/Cr ratio and glomerular filtration

rate.

A. GFRuprp(Modification of Diet in Renal Disease) method (p=0.001).
B. GFRcys-c method (p=0.001).

(4) 247 @959} GFReys-c~GFRmprp el 8 & &7

Cr2 ®BA" 2423 d¥ixe]  ¢fo]  F7hge]l  wet  GFR-Cys-Cét
GFR-MDRD®] #polghe SAA o= Fo|gt 4o FaaAES Bt (Figure

3, R=0.238, p=0.041).
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Figure 3. Linear regression of 24 hr urine protein
amounts and glomerular filtration rate difference

(GFRcysfc - GFRMDRD) (R:0238, D:OO41)
G) F=H FF7F Cys-Co uj Ao nx= o3k

Fush Baust Al Cys-C Mol 9L A Folns] da 3
P37}

w7b Qs i gl o Atolell 71 W 8 Cys-C ¢ WFE vl

st 8% Cr2 7 i Hol7k fldx F o EFoA GFR-Cys-C¢f
GFR-MDRD Alolol = ZEA Aoz Fo3 Aol= oy dF Cys-C %

W Cys—Ce] wid o] SASHoz on gl= AolE HW (Table 5,
p=0.004). 12t} 2443t @t Cys-C A& nN&& vEndd Fudt
o Zbz} 18143529 1.69+242%8 FASH oz ou Q= AolS HolA 9%k

t} (Table 5, p=0.664).
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Table 5. Comparison of variables between non-diabetes(non-DM) and
diabetes(DM) groups.
Non-DM group DM group
p value
(N=90) (N=30)

age(years) 48.4+18.3" 59.5+12.4 0.001
sex(M/F) 16/14 45/45 NS
weight(kg) 61.4+11.4 62.8+11.7 NS
height(cm) 162.1+9.9 160.9+9.9 NS
BMI(kg/m®) 23.2+3.8 24.2+37 NS
serum creatinine(mg/dL) 3.05+4.08 4.14+3.05 NS
serum Cys-C(mg/dL) 2.17+1.46 3.10+1.46 0.004
24hr urine Cys—C(mg/L) 0.60+0.79 1.12+0.82 0.004
24hr urine

. 3,279.5+3,786.3 5,615.8+5,017.8 0.02
protein—corrected(mg/24hr)
24hr urine Cys-C/Cr 1.87+2.31 3.56+2.68 0.007
GFR-MDRD(ml/min) 59.3+41.6 32.2+31.2 0.000
GFR-Cys-C(ml/min) 57.1+29.7 36.2+18.1 0.000
24hr urine Cys-C/protein ratio 1.81+3.52 1.69£2.42 NS
GFR-Difference(ml/min) 0.36+17.8 4.01£16.1 NS
* mean=SD
Abbreviations: DM, Diabetes Mellitus; BMI, Body Mass Index; BUN, GFR,

Glomerular filtration rate;

MDRD, Modification of Diet

in Renal Disease;

Cys-C, Cystatin-C; GFR-Difference, GFRcys-¢ = GFRmprp; NS, non-significant.
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Gzt gld mA s AFFT Al AERolE ARE #Hi F T

Cys-Cs} &Wlu Cys-Col wjAdgfel zto]l7b =4 Lopr 7] #fa) w3 59

A, E vusHy. 5 o gk o)yt Aoy dF Cr, 24hr urine
Cys-C, GFR-Cys-C ¥ GFR-MDRD %<& EA&gAHo2 F93% Aol7F Aot

(Table 6).

Table 6. Changes in several parameters after steroid treatment (N=5).

pretreatment posttreatment
p value

age(years) 43.2+12.6
sex(male/female) 5/1
serum Cr.(mg/dL) 0.96+0.30 1.04+0.33 NS
serum Cys-C(mg/dL) 1.11+0.36 1.29+0.69 NS
24hr urine Cys-C(mg/L) 0.09+0.05 0.05+0.01 0.178
24hr urine

. 13,253.4+4,006.1 314.84295.9 0.002
protein-corrected(mg/24hr)
24hr urine protein/creatinine ratio 9.18+2.61 0.28+0.22 0.002
GFR-MDRD(ml/min) 94.1+26.9 85.2+21.9 NS
GFR-Cys-C(ml/min) 80.8+28.6 71.9+28.2 NS
GFR-Difference(ml/min) -15.4+30.8 -17.1+89 NS

* mean+SD
Abbreviations: GFR, Glomerular filtration rate; MDRD, Modification of Diet in
Renal Disease; Cys—C, Cystatin-C; GFR-Difference, GFRcys ¢ - GFRmprp; NS,

non-significant.
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W Cys-Col vidF7he] #AlE skl B Aoz 2443 o
Wo] g} Cys-Co wmjdzE FAZHoE F9% 49 #AE wHAH
(Figure 1). &9 9] Cys-C wjA Z7}o] t)3lo]= Thielemans 52 o] 2] 3|
AR BAAR A 7]Hol el i) guf E7] HA (solvent drag
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ABSTRACT

The Effects of Proteinuria on Glomerular Filtration Rate

Calculated by Serum Cystatin-C

Kim, Jae Seok
Dept. of Medicine
The Graduate School

Yonsei University

The urinary concentration of Cystatin-C(Cys-C) is low and its concentration
in normal subjects is about 100 png/L. It was shown that the concentration of
Cys-C in wurine from patients with renal tubular disorders was raised
approximately 200 fold. We investigated whether the urinary Cys-C
concentration could reflect the degree of renal damage in patients with
proteinuria especially and whether the glomerular filtration rate(GFR) calculated
by serum Cys-C were reliable surrogate marker irrespective of proteinuria.

We analyzed 24hr urine collections obtained from 120 subjects(61 males, 59
females, 30 DM, 90 non-DM, mean age 51 +17.5 years) with proteinuria to
study the Kkinetics of wurinary Cys-C. We also examined serum Cys-C,
creatinine(Cr) to evaluate renal function according to degree of proteinuria. We

calculated urine Cys-C/Cr ratio(CCR) in order to assess urinary Cys-C
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excretion and compared of the relation between urinary CCR and GFR. A
comparison was carried out between the difference of GFR and CCR. Urine
CCR showed statistically significant negative correlation with GFR calculated
by MDRD equation(GFR-MDRD). and GFR calculated serum
Cys—C(GFR-Cys-C). We found a positive correlation with GFR difference
between GFR-Cys-C and GFR-MDRD and amount of 24hr urine protein. We
found that there was no significant difference of urinary excretion of Cys-C
between diabetes group and non-diabetes group.

The urinary CCR 1is suggested to serve as an index of tubular impairment
from a mild to severe proteinuria. We found that GFR-Cys-C was
overestimated in heavy proteinuric patients on account of change of urinary
excretion kinetics of Cys—-C. We suggest that glomerular filtration change with
nephrotic range proteinuria might be affect on Cys-C metabolism and

GFR-Cys-C regardless of proteinuria.

Key words : urine cystatin-C, proteinuria, GFR
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