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Purpose : Several methods are used to estimate glomerular filtration rate (GFR), but there are limita-
tions in each method. We investigated the variation in GFR measured by different methods in patients
with chronic kidney disease (CKD).

Methods : 549 patients with CKD stages 2-5, who underwent creatinine clearance (Ccr) and mTe
DTPA renal scan, were enrolled. GFR was calculated by using Cockcroft-Gault equation (CG-GFR)
and MDRD equation (MDRD-GFR). The correlations between MDRD-GFR and GFR estimated by
other methods were analyzed according to CKD stages and age groups (<40, 40-59, and>60 years).
Results : The mean age of patients was 5519 year (male 60%). CG-GFR, Ccr, and estimated GFR
by ¥MTc-DTPA renal scan (DTPA-GFR) correlated significantly with MDRD-GFR in all CKD stages and
all age groups (p<0.01). Compared to patients with stages 2-4 CKD, however, the possibilities of CG-
GFR, Ccr, and DTPA-GFR to be within 30% of MDRD-GFR were significantly lower in stage 5 CKD
patients (p<0.05). In addition, the ratio of DTPA-GFR/MDRD-GFR in stage 5 CKD patients was 2.24
+£1.40, indicating overestimation of DTPA-GFR in these patients. On the other hand, the accuracy of
various GFR-estimating methods was higher in patients aged more than 60 years compared to the
others.

Conclusion : CG-GFR, Ccr, and DTPA-GFR correlated significantly with MDRD-GFR, but there was a
wide variation in GFR estimated by various methods. Therefore, a careful interpretation of estimation
in GFR is needed according to the stage of CKD and the age of patients.
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Ccr @ Creatinine clearance

Ucr : Urinary concentration of creatinine

Pcr @ Plasma concentration of creatinine

V @ Urine volume for 24 hours
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Table 1. Clinical Characteristics of the Patients According to CKD Stages.

CKD stage 2 (n=47) 3 (n=111) 4 (n=136) 5 (n=255) Total (n=549)
Age (years) 54+20 55+t17 60t14 53+14 5519
Male (%) 32 (68%) 75 (67%) 88 (64%) 130 (51%) 325 (60%)
BMI (kg/m®) 23.6+3.7 234%+3.7 226127 224+27 228131
BSA (m? 1.68+£0.19 1.69£0.17 1.64+0.13 1.63+0.14 1.65*£0.15
BUN(mg/dL) 214+04 273%+9.3 453+14.9 69.61+24.1 50.9+26.6
Cr (mg/dL) 1.2%0.1 1.8£0.3 3.1+06 74£29 47%3.3
MDRD-GFR 682182 38.7%+6.6 20.1+3.8 82+28 225+18.7
CG-GFR 63.0+12.8 394+85 21.3+4.86 104+34 235+175
Cer 56.6+20.6 385+15.0 19.9£77 89%5.3 21.7+18.6
DTPA-GFR 64.3+23.9 43.0+15.9 38.6%+11.9 17.6+10.3 29.4+19.7

The results are presented as mean® standard deviation.

Abbreviations : BMI, body mass index; BSA, body surface area; Cr, creatinine; Ccr, measured GFR by creatinine clearance;
CG-GFR, estimated GFR by Cockcroft-Gault equation; DTPA-GFR, measured GFR by *Tc-DTPA; MDRD-GFR, estimated

GFR by Modification of Diet in Renal Disease equation
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0.271-0.452) (Table 2, Fig 1-3).

g AF o] W CG-GFR, Cer, 1813l DTPA-GFR 3. AP oukE AME WOl MEE
7} MDRD-GFR Atele] a5 elejgls Avks Bel
+=d, 71 Fl4E CG-GFR¥ MDRD-GFR Abele] g 1) SN AIESO| B0 [ME 24E AFA ojatE At
A7k BE ARdels 7P w%kem, DTPA-GFR3% £ WHo Fa
MDRD-GFR Atole] gt 7A5=7} 7hd w9kt (Table 2). MDRD-GFR& 71522 10%9F 30% <2 W] ol

x93 gE2 CG-GFRel 7P &skem, Cer, 12laL

a0
Table 2. Pearson Correlation Coefficients between GFR R=0.857 W
Estimated by Various Methods and MDRD-GFR p<0.01 % A .
according to CKD Stage and Age ’ o . °"/ p
. . - S -
CG-GFR Cer DTPA-GFR ;\g . 9 4
CKD stage &£ 60 . . ' *e
2 (n=47) 0.349 0.470 0.452 :: s
-
3 (n=111) 0.608 0.371 0.378 c . . O
4 (n=136) 0.676 0.283 0.271 LE g .
5 (n=225) 0.896 0.720 0.369 [ e g 8
Age g iy
<40 (n=104) 0.976 0.856 0.767 O .
40-59 (n=185) 0.984 0.885 0.761
>60 (n=260) 0.973 0.845 0.773 .
Total 0.955 0.857 0.767
p-values for all reported correlations <0.01
Abbreviations : Ccr, measured GFR by creatinine clearance; 0 a0 80 90
CG-GFR, estimated GFR by Cockcroft-Gault equation; "
DTPA-GFR, measured GFR by 99mTc-DTPA; MDRD- MDRD-GFR (mL/min/1.73m?)
GFR, estimated GFR by Modification of Diet in Renal
Disease equation Fig. 2. Correlation between MDRD-GFR and Ccr. (dotted
line) Ccr=MDRD-GFR.
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Fig. 1. Correlation between MDRD-GFR and CG-GFR. Fig. 3. Correlation between MDRD-GFR and DTPA-GFR.
(dotted line) CG-GFR=MDRD-GFR. (dotted line) DTPA-GFR=MDRD-GFR.
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DTPA-GFR®] A o]t CG-GFRS] %9 MDRD-GFR
°] 30% 2} WH9ol| 23 ghEo] v AH3 27, 371, 4
7] D 571014 ZFzF 87%, 91%, 91% = 54%E 5715 A<
st AYTrb HlwA =)k v 4148 57] $ixpel A
Sole T 98 71X PEoR AEd AV oaE BF
MDRD-GFR®] 30%¢l X3E g&o] 2-47] Fxol vls}
o fFo]3tA Yokt (p<0.05) (Table 3). ¥+, MDRD-GFR
of gt Ztzhe] W] wh AlAl of#ge] H|E A%

Table 3. Comparison of the Accuracy of Various GFR-
estimating Methods Based on MDRD-GFR ac-
cording to the Stages of CKD

CG-GFR Cer DTPA-GFR
CKD accuracy accuracy accuracy
stage within within within

10%  30% 10%  30% 10%  30%

271%  81% 25%  61% 36% 70%
40%  91% 28%  74% 17% 57%
41%  91% 30%  71% 15% 39%
16%"  54%" 15%"  51%" 4% 17%"
p<0.05 vs. stage 2-4

Abbreviations : Ccr, measured GFR by creatinine clearance;
CG-GFR, estimated GFR by Cockcroft-Gault equation;
DTPA-GFR, measured GFR by *Tc-DTPA; MDRD-GFR,
estimated GFR by Modification of Diet in Renal Disease
equation

OO > W DN

A7, CG-GFR¥} Cerol g A1dgke] wAleh= Atglol]
Had MDRD-GFR¥ #Fol7} Ad wkd, DTPA-GFR
o] ZAgoll= W 2143k 57]9] FAtelA MDRD-GFRel
Hlgle] FASH o2 oAl AHrtshs AR YR
t} (p<0.05) (Table 4).

2) iEIT0 [WE AlTA| ofztE AME BHO| MEE
ol we} MDRD-GFR9] 10%<F 30% 22 %4

g 8852 CG-GFRel 7P &%em, Cer, 2L
TPA-GFRY 0]ttt RE #holA 3kxte] oI
| ol wel MDRD-GFR®] 10%9} 30% S4- 29
ol 3 FEo| Holx AES BYen CG-GFR
o] Aol 604 olde] #xkrellA 10%< 30% 24 W
2 ool g o] 604 mut gl HlEke] 2]2]9)
Al =T (p<0.05) (Table 5).

g, MDRD-GFRell tig 2] whfol] we AlA|
Ago] & 60M o) Aol M= CG-GFR®] 0.98=+
0175 19 7P 7PAsleovd vwx] AxwdAE Cer/
MDRD-GFR H|7} 19l 7} 48 435 1t DTPA-
GFR2| %ol ZE A3l MDRD-GFRel H]5k4
ARHA] oSS FolstAl HalEvkele AR et
(p<0.05) (Table 4).

Table 4. Subgroup analysis of the ratio of GFR estimated by various methods to MDRD-GFR in each CKD stage and age

groups
Age
CKD stage
40< 40-59 =60 Total
2 CG-GFR 1.13£0.16 0.95+0.08 0.79+0.10 0.92+0.18
Cer 0.91+0.33 0.85+0.31 0.76£0.21 0.82+0.27
DTPA-GFR 0.94+0.33" 0.95+0.42 0.92+0.27" 0.93+0.31
3 CG-GFR 1.20£0.15 1.08+0.11 0.91+0.11 1.02£0.17
Cer 1.07%0.35 0.99+0.23 0.96+0.39 0.99+0.35
DTPA-GFR 1.06£0.49 127+0277 1.07+0.34" 1.11£0.38"
4 CG-GFR 1.25+0.13 1.18+0.10 0.96+0.13 1.06£0.17
Cer 1.21+1.01 1.06+0.32 0.93£0.29 1.00%0.40
DTPA-GFR 1.44£0.69 1.40+0.64" 1.46+056" 1.44£0.60"
5 CG-GFR 1.49£0.18 1.35+0.13 1.13+0.13 1.29+0.20
Cer 1.08+0.56 1.10£0.44 0.98+0.34 1.05+0.43
DTPA-GFR 2164+1.39" T 230+1.31"7 2.22+150" 7 224+140" "
Total CG-GFR 1.34£0.22 1.25%0.17 0.98+0.17
Cer 1.07+0.55 1.06%0.39 0.94+0.33
DTPA-GFR 161£1.16" 186+1.15" 1621127

"p<0.05 vs. CG-GFR; "p<0.05 vs. CG-GFR and Cecr; 'p<0.05 vs. DTPA-GFR of stage 2 and 3; "p<0.05 vs. DTPA-GFR of

stage 2-4

Abbreviations : Ccr, measured GFR by creatinine clearance; CG-GFR, estimated GFR by Cockcroft-Gault equation; DTPA-GFR,
measured GFR by 99mTc-DTPA; MDRD-GFR, estimated GFR by Modification of Diet in Renal Disease equation
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Table 5. Comparison of the accuracy of various GFR-
estimating methods based on MDRD-GFR ac-
cording to the age of Patients

CG-GFR Cer DTPA-GFR
Age accuracy accuracy accuracy
(years) within within within

10%  30% 10%  30% 10%  30%

<40 10%  50% 20%  55% 10%  28%
40-59 17%  60% 22%  58% 9%  29%
=60 429" 93% 24%  67%" 15%  42%"

%

"0<0.05 vs. <40 and 40-59 groups

Abbreviations : Ccr, measured GFR by creatinine clearance;
CG-GFR, estimated GFR by Cockcroft-Gault equation;
DTPA-GFR, measured GFR by *Tc-DTPA; MDRD-GFR,
estimated GFR by Modification of Diet in Renal Disease
equation

| &

AFA ol 7hge vk A1 Bie] W, ) AR o
2 Aol )9 Fa3ly] wlEo]| ZEI AREA] ofuhEe]
=4E 9% 5 B2 W Eo] AEo] Aol AEE o
sith 21 SollA 7 A AREA ok 5 Wl o]
AL o] gah= Wl A4 o] AedsR st
o] el & o o3 WS o]gste] AltAl ok
S =4 we AEsta ok B Al CG 34, Cer,

N

g AR oo
w2} g7fstarat s

74E 574 e AgAEE gé 7yt ] H*HHL ol
ATl A=
MDRD &4& ©]-83t] f& ARFA OMEE V|Eew &t
Stk MDRD 42 1999 Levey ‘5l 1,628%°] A&
e jothalamate clearance® ©l-&ato] 83 34”
o 20059l $4R o] wxEdon” f‘fﬂxﬂﬂvlb
g4 AYolE|dS o] &% AlFA oAFE A= tEA
2o sfjelelA de] AR-E I 9tk MDRD 34
AR o] ARl A FolRTthe 7Y Fagh
g gd AdotEd FRo] AU, dntHor ¥y
dolEl e A Jaffe WO 2 Ed]= alkaline picrate ¥,

2 AW, high performance liquid chromatography

% OH m

ol Noﬁi

(HPLC), —18]x isotope dilution mass spectrometry
(IDMS) 52 s}o% 245 @0 B AT
A oE IS o] g3l AFFA o

}&S AESd, o] WEe S0 7Y Solsits &
= dlol #4 nonchromogen Z#olE|US S35}

7] wiiell AA AR Arbgel viske] oF 10-20% A=
=)

D FAAE Jaffe HoZ =
EIL A= 7§E® MDRD &4 W%
2 Z2A% FdelEdS ARSI 2 AT
Jaffe Ho= Z43 Aol ds ARSI 1
MDRD &21& o]-&3l] 2t&d AltA of98-S 7|Fo=
3}tk MDRD ¥2lo] Wt 7] A7k4 71 de] AHEE3
AR oA9kg A 34 19769 WEH Cockeroft—
Gault 32702 o] T4 9A &4 Fgole| IS AHg-3slo]
AREA] oj2H8-S k&gt MDRD-GFR¥ CG-GFRE] 4
FrE Hla B8 7|Ee] 79 AT ARES AvEd, 4
7} fAkkths A7 mak A MDRD-GFR
o] CG-GFRel| Hlste] tf A&slGivh= A7 Havt o B
& Aot Y o] d o Rl A B AT E el
A A= F JoWA, ] AREEI Qo AA] AFEA
g3} vl UX|5H= MDRD-GFRS 71522 33tk

AT Aapd v Aldgke] wAlel Aol Adgle]
CG-GFR¥ MDRD-GFR Atol¢] 7J##A7} 71 $%e
w, MDRD-GFR9| 10%%} 30% 22 H$l ool x3=
gE5% 7 E=Uh ©l MDRD-GFRelY CG-GFR &
T 8 Agolds 7xE 3 S ogale] AEd A
o]7] w02 AztE ) v MDRD-GFRel e CG
GFR9| vl= BAITHQ 9o AN 11 & Zs B
Atk o= MDRD ¥4ele= E£3he o] Qx| 4wk CG 34
o= Xguo] A= ‘AFolthe AAF FFS FUE A2
2 ALRET F A Hlste] TURIe] A duHeR
TEFo] Hojal dA AelEldel sFshe AlFe] A7
uﬁE—gg AzrET)

g5 oS tF-E AFA o3E B3t md A
T Az 29 ATl A o] BHIE Fsle] mjAdEw, o
A Azl Al 0= = A olEldS Al7]% A3} Sl A
U S7eHAl B, whebd 244)3F 2 o] &afe] 4
3 Cere 2715 A3t @xlol| A= AA] AFEA] of2hgof| H
ste] ZErtElE o] dth 2 ATtlAlE WA AlAS
5719145 MDRD-GFRol gk Cerel HI7F 1 ool
W 27]0lM= 2318 1 °ol8t=E Cerol AFHAl olh&-& 23]
& Za7Fetaich. 3 Cere]l MDRD-GFRS 30% 2.2k
Hel ke FEo] 51-74%° 338k} o3 A=

- 565 -



The Korean Journal of Nephrology 2008;27:560~568

24AZE ¥ e FAZE 2A AE7] wWiEo R AR
Hel &, W F3o] #AH o] Fxthd MDRD-GFR
9] 10%%F 30% 22k WY o] xgkd gEo] Folxs ¥
R ofue} vHg ARk 3719} 471914 %= MDRD-GFRel
& Corel M7k 1 ool He Ao Azher)
Auto B AelA AbpAl ofzhee] Sl Abgd
Ad PEe FAALE o183 "Te-DTPA ZAtelth ¢
Jol A ARl olahg 2L 9lste] AMgEE WA B9
&5 o] 83 #HALEE I-Iothalamate, *™Tc-DTPA,
283 *'Cr-EDTA %] $ith °] FolXE I-Iothala-
mate”} AA|e A o] H] AlFF, 2al 3 vl
Azto] 7P Ao olwd HAE&T P LHs dAAATt

pil

o o>’

Zepo] ol g

2
oMM PuHoR AT 4 glths wol amz“ ge
o J 2]

AL Aglel 2 wwt ohet = Ad APS ol 3}111,
FMTe-DTPAS Hlste] Wibs 3|& o] Brhs wio]
o, whepa %WOHH 71 golaiAl AldiE 4 QoA HI

= AHLXJI Oiﬂrg— 57 o}% HHo 2= E ) WAt
A% ZAs= Russell HY, 28 ) dlss SAs=
Jackson W, 18] 7w} FlHjElE o]88lE Gates YOl
ek E Aol Gates WS ©]83le] DTPA-GFRS
=439, 2 23 MDRD-GFR¥M] A3 #A17F 713
s wuk olyg Aem shg wiokth ol Ay
Pe-DTPAZE &% whilsh A3ke ab, A oA 9)
AR el 3] o] Bl eige) o] F=3hAQl gt
olate] o]FofA R ThE WAL FHULE o83 AT
A Ag SAH vgte] FATE] o R AlgEct

B A Z3d 604 o1de] w4l CG-GFR, Cer, L8]
I DTPA-GFR®| A&=rt Q38 woked], w4 A28
o] SR Eelsle] Aol wE zhzhe] Wyl 93k Al
T ol3hge] Wol7t HJY Aoz ol o]i= 604l ©]&te]
o4 MDRD-GFR¥} Hwsle] ZHzhe] whe] o)gh Al
A Juhgo] Femrt e F3E v A1EE 87} w9
7] vt ® Ayzhec

Bode Ao 7)Fe] HiE AREA iR
MDRD-GFR< AAsAt= Blelth 7 Aget AlA
o ik =4 WSl olEW HAES Wlwd B o dx

o s ARES 5= QIR AdElell A Hla

= 1 Jda] g8y
1 A+ MDRD-GFRS 7|02 33tk

I8y MDRD-

GFRE MRl 7125 wHEoizl F4o]7] wize] A7
A% AR} e P o @ Az FHo] B
28 Aol A4l vjaagore o

4
rio

2

>
s
r

e

o'

[

X o

N
g
IR
>,
-1
Y
£
i
5 Mo
>,
nie
o
1
tlo =
ox
o
N
do
ot
rO
-
N

7HEQ1L At Jhsd Aoz AlmEh Eg Cer) A5l
T 24AIR A ] BAlR Q1ste] A A o] vioks vt
TAdo] A7) wiEell 24417 AW o] A S S 5
A= el 71 olelell ] AE tideR § Vol
gk AAolrh & AFelA o=e] VS V1RE 2443
2 FRo] HAEd dauke A7 S o] St
A= 7] witel] BE did ke HAE EFste] EAS
b=

ﬁix{g&’ oA} A &3] &85
F9% CG-GFR, Cer, 1831 DTPA-GFR®] A&
1A

A

Kl

A A3, dP Sxte] i A% W 3 ole
2} ztzke] el wlol7h sl glow, whd Adske] ¢
A7} e5E, 123 604 vIEk ARzl A Z7e] S u
ol AEr) asier) nebd, vy Ads Bl 2
WS ol %ﬂ % AFerﬂ ofgo] el AR

& AR of3hgE A0 B2k 9w el

=
B3} gl F23 ARt Pelrls ARl ofzhe =
e 918 ojelZbA ol AT AR Zhzke] e}
o B AR A A ofshgate) 27k EAlsH
Ak wehd], 2 Aol v AAske] wAsh At
we 74 Sgue] JoE % ol oluma Shlck

g g @y adolEld AL 24407 & Sel o) A
gloteld A28 7A} (Cer), :Lau 99mTc—DTPA AF 2

N
(3

s B AlREE 27] ool v AlAgE #Af 549788 o
Ao s on, ¥ AdetEd %Ea o]-&-3t Modifi-
cation of Diet in Renal Disease (MDRD) &%} Cock-
croft-Gault (CG) 32102 AtA]l o388 A=k
(MDRD-GFR, CG-GFR). K/DOQI A|Zej|A| ZFEHHo
2 AME 3 9l MDRD-GFRS 7122 1 2] HHH

= 4% AA ok Ag= 3 MDRD-GFR¥}2] %
O]'Eokotq W Al gke] Ao} AR e

- 566 -



Dong Hyun Kim, et al: Comparison of Various Methods for Estimating Glomerular Filtration Rate

D

o
ofl,

2 o o 31 T AF-e 55119401909, Yy
Hli= 151, 283 B3 MDRD-GFR< 225+18.7 mL/
min/1.73m”¢1%t}h. CG-GFR, Cer, 28132 *™Tc-DTPA
2 =S o] gdte] FAT AAl 43S (DTPA-GFR)
2 MDRD-GFR™ EE T3 A1d3ke] oA 3 BE A%
ol A el gt AT AATH (p<0.01). e, BE Y
Ho] gk 2143 571914 MDRD-GFR +£30% o]el
23k go] 2-47]d0 Hlgte wobr] CG-GFR 54%, Cer
51%, Z128]a DTPA-GFR 17%2 A3%=r} oA 7
39t (p<0.05). T8 DTPA-GFRE] 4% v 243 5
71ollAl 331 DTPA-GFR/MDRD-GFR Bl7} 2.24%1.40
2 AMA QS oAl Al skt (p<0.05). 3
H, A¥stol W2 CG-GFR, Cer, 28|32 DTPA-GFRE]
AEE P4 FolshA =tk (p<0.05).

& 2: CG-GFR, Ccr, 18]3 DTPA-GFR-S MDRD-
GFR¥} 9vgle AL QAR vhg A48 $hxje]
WA B Aol wpe} ZHhe] ARA] o AbE el W
o7} Z7] witel] whd AAZE FAol| A AREA] o] 2kgo) &
Aol AE Fol7F Bast Aow Aztd

ikl

f 12§

1) Barbour GL, Crumb CK, Boyd CM, Reeves RD, Ras-
togi SP, Patterson RM: Comparison of inulin, iothala-
mate, and 9mTc-DTPA for measurement of glome-
rular filtration rate. J Nucl Med 17:317-320, 1976

2) Levey AS, Bosch JP, Lewis JB, Greene T, Rogers N,

Roth D: A more accurate method to estimate glo-

merular filtration rate from serum creatinine: a new

prediction equation. Modification of Diet in Renal Dis-

ease Study Group. Ann Intern Med 130:461-470, 1999

Cockcroft DW, Gault MH: Prediction of creatinine

clearance from serum creatinine. Nephron 16:31-41,

1976

Russell CD, Bischoff PG, Kontzen FN, Rowell KL,

Yester MV, Lloyd LK, Tauxe WN, Dubovsky EV:

Measurement of glomerular filtration rate: single in-

3

N

4

=

jection plasma clearance method without urine collec-
tion. J Nucl Med 26:1243-1247, 1985

5) Jackson JH, Blue PW, Ghaed N: Glomerular filtration
rate determined in conjunction with routine renal
scanning. Radiology 154:203-205, 1985

6) Gates GF: Glomerular filtration rate: estimation from
fractional renal accumulation of 9mTc-DTPA (stan-
nous). AJR Am J Roentgenol 138:565-570, 1982

7) Mulligan JS, Blue PW, Hasbargen JA: Methods for

8)

9)

10)

11)

12)

13)

14)

15)

16)

- 567 -

measuring GFR with technetium-99m-DTPA: an
analysis of several common methods. J Nucl Med
31:1211-1219, 1990

Kang WH, Kwon TG, Kim DJ, Kang M]J, Baek H]J,
Yeo HM, Lim YH, Kim JA, Lee BH, Kim B, Lee KB,
Huh W, Kim YG, Oh HY: Estimation of GFR using
iohexol plasma clearance in korean without renal dis-
ease. Korean J Nephrol 23:223-230, 2004

Levey AS, Coresh J, Greene T, Marsh ], Stevens LA,
Kusek JW, Van Lente F, Chronic Kidney Disease
Epidemiology Collaboration: Expressing the modifica-
tion of diet in renal disease study equation for esti-
mating glomerular filtration rate with standardized
serum creatinine values. Clin Chem 53:766-772, 2007
Myers GL, Miller WG, Coresh J, Fleming J, Greenberg
N, Greene T, Hostetter T, Levey AS, Panteghini M,
Welch M, Eckfeldt JH; National Kidney Disease Edu-
cation Program Laboratory Working Group: Recom-
mendations for improving serum creatinine measure-
ment: a report from the laboratory working group of
the national kidney disease education program. Clin
Chem 52:5-18, 2006

Verhave JC, Fesler P, Ribstein J, du Cailar G, Mimran
A: Estimation of renal function in subjects with nor-
mal serum creatinine levels: influence of age and body
mass index. Am J Kidney Dis 46:233-241, 2005
Gonwa TA, Jennings L, Mai ML, Stark PC, Levey
AS, Klintmalm GB: Estimation of glomerular filtration
rates before and after orthotopic liver transplantation:
evaluation of current equations. Liver Transpl 10:301-
309, 2004

Ibrahim H, Mondress M, Tello A, Fan Y, Koopmeiners
J, Thomas W: An alternative formula to the cock-
croft-gault and the modification of diet in renal dis-
eases formulas in predicting GFR in individuals with
type 1 diabetes. J Am Soc Nephrol 16:1051-1060, 2005
Rule AD, Gussak HM, Pond GR, Bergstralh EJ, Ste-
gall MD, Cosio FG, Larson TS: Measured and esti-
mated GFR in healthy potential kidney donors. Am J
Kidney Dis 43:112-119, 2004

Poggio ED, Wang X, Greene T, Van Lente F, Hall
PM: Performance of the modification of diet in renal
disease and cockcroft-gault equations in the estima-
tion of GFR in health and in chronic kidney disease.
J Am Soc Nephrol 16:459-466, 2005

Lewis J, Agodoa L, Cheek D, Greene T, Middleton ],
O’Connor D, Ojo A, Phillips R, Sika M, Wright J Jr;
African-American Study of Hypertension and Kidney
Disease: Comparison of cross—sectional renal function
measurements in african americans with hypertensive
nephrosclerosis and of primary formulas to estimate
glomerular filtration rate. Am J Kidney Dis 38:744-



The Korean Journal of Nephrology 2008;27:560~568

17

N

18

z

19)

753, 2001

Rule AD, Larson TS, Bergstralh EJ, Slezak JM, Ja-
cobsen S]J, Cosio FG: Using serum creatinine to esti-
mate glomerular filtration rate: accuracy in good
health and in chronic kidney disease. Ann Intern Med
141:929-937, 2004

Froissart M, Rossert J, Jacquot C, Paillard M, Houil-
lier P: Predictive performance of the modification of
diet in renal disease and cockcroft-gault equations for
estimating renal function. J Am Soc Nephrol 16:763—
773, 2005

Cirillo M, Anastasio P, De Santo NG: Relationship of
gender, age, and body mass index to errors in pre-
dicted kidney function. Nephrol Dial Transplant 20:

- 568 -

20)

21)

22)

1791-1798, 2005

Levey AS: Measurement of renal function in chronic
renal disease. Kidney Int 38:167-184, 1990

Seki T, Orita Y, Yamamoto S, Ueda N, Yanagihara
Y, Noguchi K: Column-switching liquid chromato-
graphic method for the simultaneous determination of
iothalamic acid and creatinine in biological fluids. J
Chromatogr A 661:113-119, 1994

Gam BG, Shin YH, Park YK, Yun DH, Jang ID, Kim
MS, Kim JK, Yun MS, Lee SR: Clinical usefulness of
GFR measurement using Tc-99m DTPA renal scan
in kidney transplantation patients. Korean J Nephrol
18:168-174, 1999



