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Comparison of Glomerular Filtration Rate Using Gates

Method and Serum Creatinine
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Purpose: Glomerular filtration rate (GFR) is considered as the best overall index for the level of renal function,
diagnosis of doubtful kidney disease, progress observation from chronic kidney disease and is measured with the
various methods. In this study, We measured standard GFR by Gates method and attempted to compare the result
with serum creatinin-based, Cockcroft-Gault(C-G) formula and Modification of Diet in Renal Disease (MDRD)
formula. Materials and methods: 217 patients (127 men, 90 women, mean age 51.3£16.9) with various renal
function were examined. we compared the GFR using *""Tc-DTPA (Gates), C-G formula and MDRD formula.
Results: Significant correlations were noted between 2 different GFR estimates (from C-G formula: r=0.864,
»<0.0001, MDRD formula: r=0.831, p<0.0001) and #"Tc-DTPA (Gates) GFR. Average of serum creatinine
(Scr) was measured with 3.0+3.1 mg/dL, In patients with normal renal function (Scr<1.5 mg/dL), #"Te-DTPA
(Gates) GFR was statistically significant to C-G formula (p<0.0001) and MDRD formula (»<0.0001). In patients
with mild to moderate renal insufficiency (1.5<Scr<4.0 mg/dL), #mTe-DTPA (Gates) GFR was not statistically
significant to C-G formula (p=0.181) and MDRD formula (p=0.127). In patients with severe renal insufficiency
(Scr>4.0mg/dL), #mTe-DTPA (Gates) GFR was statistically significant to C-G formula and MDRD formula
(p<0.0001). Conclusions: Glomerular filtration rate using Gates method was closly correlated to C-G formula
and MDRD formula. In patients with normal renal function, #™Te-DTPA (Gates) GFR was significantly lower
than C-G formula and MDRD formula. In patients with mild to moderate renal insufficiency, #™Te-DTPA
(Gates) GFR was simmilar with C-G formula and MDRD formula. In patients with severe renal insufficiency,
#"Tc-DTPA (Gates) GFR was significantly higher than C-G formula and MDRD formula. None of the three
different methods was clearly superior to the others. (Korean J Nucl Med Technol 2009;13(3):61-66)
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Table 1, Baseline charateristics of subjects

f5& 9 691 Gates Bt

Total Male Female

(n=217) (n=127) (n=90)
Age (years) 51.3+£16.9 50.0+16.8 53.1+£16.9
Weight (kg) 63.0+12.0 66.6+11.3 57.8+11.1
Hight (cm) 165.2+8.5 170.5+6.1 157.8+5.1
BSA (m’) 1.69+0.18 1.77+0.2 1.57+0.1
BMI (kg/m?) 230438 22.9+34 232442
BUN (mg/dL) 33.9+25.8 34.7+25.8 32.7+£25.9
Serum Cr (mg/dL)  3.0£3.1 3.3+3.3 2.6+2.8
correlation, Paired t-testS o]-83}o] BEASI9G 1, EAA &
o3& pgt 005 vlgko R SHck

| 1}

2 IAOIE[S 08T AEA| 01229l vl

o ghake] drbA B4
F2 51.3x16.941(HF] 18~854) A,
Al 90T (41.5%) 0] ATt

PTe-DTPA (Gates) GFRO] H-2- 49.9435.8 (mL/min)©]
0, AAREAo] o3t GFRO| H-S zkzF C-G 34] 57.0+
48.9 (mL/min/1.73m’), MDRD Z4] 55.7+46.1 (mL/min/1.73
m’)o] 2 tH Table 2).

?"Te-DIPA GFR3} Alikg-419] A3 (1) C-G 24
r=0.864 (p<0.0001), MDRD Z4] r=0.831 (p<0.0001)& 3-2|
atgon, =2 S 29tk C-G 342 MDRD ¥
A1 o83 AREA ATRE Afolofl A= ARl r=0.933 (p<
0.0001)& foJstolom, 3t JHTAES HrkFg. 1).

7% Adloteld s%71 1.5 mg/dL oJst= Al7]50] A4t
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Table 2, Comparison of glomerular filtration rate measured by different methods

P"e-DTPA (mL/min)

C-G formula (mL/min/1.73 m”) MDRD formula (mL/min/1.73 m’)

Mean GFR+SD 49.9+35.8 57.0+48.9 55.7+46.1
Pearson r=0.864 r=0.831
Correlation (p<0.0001) (p<0.0001)
150{- 150
g r=0.864 g g o r=0.831
3 ‘30 o CI’J
$1zo (p<0.0001) o (p<0.0001)
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22200 (p<0.0001)
- p
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5o Fig. 1. Correlations between GFR estimates. (A) Relationship
between 99mTc-DTPA and GFR calculated from C-G
0 : formula. (B) Relationship between 99mTc-DTPA and GFR
50 100 150 200 250 calculated from MDRD formula. (C) Relationship between
MDRD(ml/mln/1 731r) C GFR estimates calculated from C-G formula and MDRD
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old A% P Tc-DIPA GFR 79.0+28.1 (mL/min)e C-G
7.9+39.2 (mL/min/1.73 m’)e]l H]3l] 19% (p<0.0001),
MDRD Z4] 96.1+32.4 (mL/min/1.73 m)ol |3} 18% (p<
0.0001) YA A=k 1.5~4.0 mg/dLo|E A9 P Te-
DTPA GFR 3024153 (mL/min)& C-G 24 27.9+11.3
(mL/min/1.73 m’), MDRD #4] 27.7+11.3 (mL/min/1.73 m’)

o |3 8%(ZF7F p=0.181, p=0.127) =7 ==t 4.0
mg/dL ool el A% *™Tc-DTPA GFR 153484 (mL/
min)2 C-G 3-4] 9.742.9 (mL/min/1.73 m)e]l H]3} 37% (p<
0.0001), MDRD 24 8.242.8 (mL/min/1.73m’)o]| H]3} 46%

o
>,
O
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Table 3, Comparison of Glomerular Filtration Rate Measured by Different Methods According to the Degree of Renal Fuction

Ser (mg/)dL N 99mTc—DTPA C—G‘ formula , MDRD formulai
(mL/min) (mL/min/1.73 m") (mL/min/1.73 m")
<1.5 105 79.0+28.1 97.9+39.2 96.1+32.4
p* p<0.0001 <0.0001
1.5 ~ 4.0 55 30.2+15.3 27.9+11.3 27.7+11.3
p* p=0.181 p=0.127
4.0< 57 15.3+8.4 9.7£2.9 8.2+2.8
p* <0.0001 <0.0001

p*: paired t-test (p<0.05).
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