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Estimation of Glomerular Filtration Rate using

Chromium-51 EDTA

Soo Yeon Lim, Hyoung Ho Moon, Seon Hee Yoo, Shee Man Cho
Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Purpose: Correct estimation of Glomerular filtration rate (GFR) is very important for an accurate clinical
assessment of the kidney function. This study compares four GFR markers, a serum creatinine-based estimation
using MDRD formula, Cystatin-C, Cr-51 EDTA 2 samples and 6 samples. Materials and Methods: Serum
creatinine concentrations, Cystatin-C serum concentrations and Cr-51 EDTA clearance are measured in 43
patients who received or donated kidney. Results: The correlation coefficient between serum based estimated
GFR (MDRD) and Cr-51 EDTA 6 samples was 0.817 (p<0.01). The correlation coefficient between Cystatin-C
based GFR and EDTA 6 samples was 0.7322 (p<0.01). Regression analysis showed a statistically significant
correlation between Cr-51 EDTA 2 samples and 6 samples (r=0.971, p<0.01). Mean value and £2SD for the
difference between Cr-51 EDTA 2 samples and 6 samples were 4.7 mL/min and +9.3 respectively. Conclusions:
The estimation of two samples Cr-51 EDTA showed that the method can be simplified by reducing blood
samples without losing its high accuracy. (Korean J Nucl Med Technol 2009;13(1):98-103)

Key Words : Glomerular filtration rate, Cr-51 EDTA, Estimated GFR, Cystatin-C

A =

SHAES e S A g By e AA
o FofA|uf o]F o= AAEA Y] oAt = HAS Faf
A7]= g o]t} Glomerular filtration rate (GFR) g THA|ZE

bl ARl A] Ao Al Foje] oFE wate, 414 7

S ZAsk= ) F4 2| #o|th GFRE AL B35} oFe Al AS
0] a3} oFEo] EojERS AX M= L2 AR ECE UHAY
AAFASES GFRZEo] 60 o]6}& WolA|w 24212l GFR 7
25 Saksit) T3 ul| dRU S (SH=t| spot urine
oA L/ otEld o] 30 mg/g ool Hrk T Al
Agks 27)of Adsh= 22 w9 Fasith 27] g 5

* Received: January 7, 2009. Accepted: February 5, 2009.
* Corresponding author: Soo Yeon Lim
Department of Nuclear Medicine, Asan Medical Center, 388—1
Pungnap 2—dong, Songpa—gu, Seoul, 138-736, Korea
Tel: +82-2-3010-4577, Fax: +82-2-3010-4588
E-mail: suylim@amc.seoul kr

98

ok o
Q
N,

Mo rlr ofN

pads
|o

2

b 2 g
N
o2

il

UR

;O
rr
>

)

o
91 Q7L Alo] AL ke At 4 7]

ol
2

|o
il

R a2
NooX
rom

i

il
_O'\I
% o
ioﬁl‘o
_\Ir’
K

gromn geket GFR é"ﬁ%
| $E(marken)7} TaStEE) ol EAZO] AA RS
= Yol inulin, iohexol& o]-§3to] F4sl= Wk,
Cr-51 EDTA, I-125 iothalamate, Tc-99m DTPA = =4
5 ojgalol 24shs Wlo] Utk ek YR EAAE ofg
3lo] GFRE =431=
3t Modification of Diet in Renal Disease Study (MDRD)5-4]
o4} Cockeroft-Gault (CG)3-4]o] 23] AAbE GFR: o]
Fa1 itk GFRY] Al2-2 Yl B4 2 Cystatin-C= )
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HofA| 2bds] #alE o] GFRYFe] 5525 2745t o],
A, 28 g o] Jeke ik Ao 2 B g upglrk?
H = 0o A jnuling 0] 85F0] 24 8= Hb tf2-0 2 A3
&l wpelo & kel A o)t Cr-51 EDTA GFR ézg HeH A

= AA 10}04 Cr-51

Alo] 218 Hko. SIxE thAkO & 2007'd 1095 E] 2008
8H7HA] A&oihg o 3 o) statof 4| Cr-51 EDTA GFR HAL
(6H )7 AlE B4 435S diAt e & st

174 o]4ke] Aol 0 & =7} 297 (H 4t 41.54), A7 14
(Bt 36.9A))°1 Tk

rp

HHH

Cr-51 EDTA GFR A} AAlE gedof g2ke] A1, A
%= Al&3}AL serum creatinine ¥} urine creatinine, Cystatin-C

2 2 7g5o] GFRZES AASHT.

1) Serum creatinine =271 GFR &4 gt

(1) Serum creatinine =% W'

Toshiba 200-FR Neo (Toshiba Medical Systems Co., Ltd.,
Tokyo, Japan)?H]o]] Roche A]2FS- AF2F5t & Roche multical
calibrator (Roche diagnostics, Indianapolis, IN)Z tf& cali-
bration $+ & rate-blanked compensated kinetic Jaffet] © 2

=7gstsict

(2) Serum creatinine +7] GFR(Estimated GFR; ©]3}
eGFR) A

Table 1, Patient Characteristics

Number (n) 43
Male 29 (67.4%)
Sex
Female 14 (32.6%)
Age (years) 40+11.1
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4 9f 391 Cr-51 EDTA GFR AL Zte] 24 4 9/9)

MDRD equation=186x(Cr)""**x(age) ***x(0.742 if female)
x(1.21 if black)

2) Cystatin—-C 271 GFR X g4

(1) Cystatin-C &% 4

Behring Nephelometry II (Dade Behring Diagnostics,
Marburg, Germany)%H]oJl4] Latex Cystatin-C kit A|2FO. 2
particle-enhanced immunonephelometric immunoassay $ 2.2

=745ieic

(2) Cystatin-C A4 GFR(¢[3} Cys-C GFR) A4k
Le Bricon equation=(78x1/Cystatin-C)+4

3) Cr-51 EDTA GFR &% it

(1) AAF 2

@ Cr-51 EDTA 50~80 pGi& A2|4] g4 oF 6 mLZ 34
3.

@ BAS ZHEA] BA + Cr5l E29 + LV.2)
gt} Wi

® 200 mL 2] volumetric flasko]] A7) &(Wh)Q] 1 mLE
$717 200 mL. 3714 DWE 9] 2002 AMg
gtk

@ FAE SAEA] FA + LV.E)RItE W,

® 442141814 5 mLo] £ A1) Lululsg At
LV. 325 el, 1Atk

® 1AE s 27] 1 oc AEE 92 Cr-51 EDTA
FAIE 25t A o= FARsEe] FAZ] We Cr-
51 EDTA7} Ao AR =5 e - AR =

@ XAt & FAPIE ddste] UHlaks We
Cr-51 EDTAE flushingsl7] $J8] FARSHCL
® FAF 9] Cr-51 EDTA FAP|9] 7AE S7d3ith Ws
© A} T 105, 205, 305, 605, 1805, 300524 3
Ho] Ao 1808, 300%) 7+2.0.& EDTA tubeo] 23
Stck T, 15, 15,14, 15,16

B 108, 208, 308, 604, 180, 300E(2HH A&
H o] 7.2 180K, 3005) 742 0.2 FA-S 1 mLA H5}o]

Asle, AP0l We A ASALE S Yot

AZo] HEs 3tk §,C,CC5,ChCs,Co

(2) A4 QA =2 WG o]-g3to] ALt
Broechner-Mortesen®} Rodbro W¥ 0 & ARLA| o788



atostyle M13% X1z 2009

Akt ojzke-o BSA (body surface area) 1.73 m™S 7]
02 WA5}9] © 1 Du Bois & Du Bois 34 o] 8-519lc}.”

GFR={(0.9908E,~0.00112E,2)-3.7)x1.1mL/min

BSA={(kg)***x(cm)*"*x71.84}/10000 (m’)

GFR corrected for patient’s BSA=GFR;x1.73/BSA(mL/min/

1.73m’)

E; : Plasma clearance of Cr-51 EDTA determined as final
slope of clearance

0 : Injection dose of Cr-51 EDTA

P : Plasma concentration of Cr-51 EDTA

X : Decay constant of fitted exponential

C : Plasma concentration of Cr-51 EDTA at time zero
A nl
1. CreatinineZ} GFR H|m

H A Creatinine F-7F> GFRATE WA 2 L2392
o] GFR Z37} A-4E AZ 714819tk Urine Creatinine
W3k GFR Z1}gho] 60~89 H$Jol| 4] 714 39111 Crea-
tinine Clearancet=GFR ZA1}7}o| 271245 T 740 1|
stof 7}k

Table 2—-1, Creatinine, urine creatinine and creatinine clearance mean
value of each GFR stage

GFR value

Method ~29 30~59 60~89 90~
Creatinine 1.5 1.3 1.1 0.8
(mg/dL)

Urine Creatinine 41.2 38.1 48.5 42.3
(mg/dL)

Creatinine Clearance 35.3 55.0 84.2 106.2
(mL/min)

Table 2-2, Comparison of GFR measured by different methods
Method Cr-51 EDTA Cr-51 EDTA

Value ¢GFR  CysC (2 samples) (6 samples)
Mean 79.1 66.1 73.8 75.6
Min 38.3 41 23.8 23.9
Max 128.5 108 112.7 124.5

2. dAE Bt

Cr-51 EDTA(6H A& H) S 7|02 B3k 1] e GFRY]
© Wzl ool The WS vaside v otk
Cys-C GFRE] 7 343t 2|tighe W thehidt}. Cr-51
EDTAQH A &H)E Bzl 2ok 2agto] vizsaiA]
Epde.

o,

3. Al AEHEA
¢GFR®] Cr-51 EDTA(W A&l digt sl714le Y=
0.83X+15.630]11 At Al4~= 0.817 (p<0. o1)o]Rlom, Cys—C
GFR9] Cr-51 EDTA GFR(6¥ & H)o] tjst 374l
=0.61X+19.670]| 11 A A== 0.7322 (p<0. 01)o]ict Cr-51
EDTA GFR (29 &%) ] Cr-51 EDTA6H &)o] that
3 AA2Y=0.91X+4.590] 1 A} Al4+=0.971 (p<C.01)= 713
o AT} 988 oF 4 olnk ThE AARISE Crosl

EDTAQH A&} vjwate] w2 AaA3AlE Bk

4. AME EXiE

Bland-Altman p10t7)2 o]-&5}o] Cr-51 EDTA(6XH A& )=}
7} AAPE Y28 A5tk Cr-51 EDTA(6H X&)
eGFR7}2] mean difference= -3.50]%).2. 1 difference2] +2SD
(Standard Deviation)+= +23.70]%ith Cr-51 EDTA GFR(6¥
A& )T Cys-C GFR7F2] mean difference=9.52 713 Z1.©
] difference 2] +2SD= +26.60] 8]t} Cr-51 EDTA (61 2| &
)3} Cr-51 EDTA GFRQ2H & H)7+2] mean difference=
1.80]902™ difference?] +2SD= +9.30|9)th Cr-51 EDTA
GFR (611 &™)} Cr-51 EDTA GFRQ2H &) 2] Mean
difference +2SD ¥ 9|7} t} 2 AAPIHET} v 0w dho] 713
Fo Ao HelElo] /1Y 2 AN 2 AR Ut
wek

Table 2-3, K/DOQI CKD (chronic kidney disease) stages

Stage GFR Description

1 90~ Normal kidney function but urine or other
abnormalities point to kidney disease

2 60~89 Mildly reduced kidney function, urine or
other abnormalities point to kidney disease

3 30~59  Moderately reduced kidney function
4 15~29  Severely reduced kidney function
5 ~14 Very severe, or endstage kidney failure
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Fig. 1. Comparison of GFR measured by four different clearance
methods. Cr-51 EDTA 6 samples vs. Cr-51 EDTA 2 samples,
Upper. estimated GFR vs. Cr-51 EDTA 6 samples, Middle,
Cystatin-C vs Cr-51 EDTA 6 samples, Lower (p<0.01).
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Fig. 2. Relationship between the difference of Cr-51 EDTA 6
samples as reference method and Cr-51 EDTA 2 samples and their
mean clearance distribution, Upper. Difference of Cr-51 EDTA 6
samples as reference method and estimated GFR and their mean
clearance distribution, Middle. difference of Cr-51 EDTA 6
samples as reference method and Cystatin-C and their mean
clearance distribution, Lower.
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Fig. 3. Comparison of GFR based on chronic kidney disease stages.
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