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Determination of Appropriate Sampling Frequency and Time of
Multiple Blood Sampling Dual Exponential Method with Prre-DTPA
for Calculating GFR

Chung Ho Kim, MD.", O Joo-tyun, MD., Yong An Chung, MD."
le Ryung Yoo, MD.", Hyung Sun Sohn, MD.", Sung Hoon Kim, MD.",
Soo Kyo Chung, MD. and Hyoung Koo Lee, Ph.D?

Departments of IRadiology and *Biomedial Engineering, College of Medicine, Catholic University of Korea, Seoul,
Korea

Purpose: To determine appropriate sampling frequency and time of multiple blood sampling dual exponential
method with ™ Tc-DTPA for calculating glomerular filtration rate (GFR). Materials & Methods: Thirty four patients
were included in this study. Three mCi of *™Tc-DTPA was intravenously injected and blood sampling at 9 different
times, 5ml each, were done. Using the radioactivity of serum, measured by gamma counter, the GFR was
calculated using dual exponential method and corrected with the body surface area. Using spontaneously chosen
2 data points of serum radioactivity, 15 collections of 2-sample GFR were calculated. And 10 collections of
3-sample GFR and 12 collections of 4-sample GFR were also calculated. Using the 9-sample GFR as a reference
value, degree of agreement was analyzed with Kendall's = correlation coefficients, mean difference and standard
deviation. Results: Although some of the 2-sample GFR showed high correlation coefficient, over or
underestimation had evolved as the renal function change. The 10-120-240 min 3-sample CFR showed a high
correlation coefficient (z =0.93), minimal difference (Mean£SD =-1784+3.972), and no over or underestimation as
the renal function changed. The 4-sample GFR showed no better accuracy than the 3-sample GFR. Conclusions:
In the wide spectrum of renal function, the 10-120-240 min 3-sample CFR could be the best choice for estimating
the patients renal function. (Nucl Med Mol Imaging 2006:40(1):33-39)

Key Words: 99mTc-DTPA, Glomerular filtration rate, Multiple blood sampling technique, Two-compartment model
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Table 1. The degree of agresment between the GFRs
2-sample GFR 1 3-sample GFR T 4-sample GFR T
10-30 min 0.44 10-30-60 min 0.51 10-20-30-60 min 0.44
10-60 min 0.67 10-30-120 min 0.72 10-20-45-60 min 0.54
10-120 min 0.78 10-60-120 min 0.81 10-30-45-60 min 0.58
10-180 min 0.83 10-30-180 min 0.87 10-20-60-120 min 0.73
10-240 min 0.86 10-60-180 min 0.90 10-20-60-180 min 0.76
30-60 min 071 10-120-180 min 0.89 10-20-60-240 min 0.88
30-120 min 0.85 10-30-240 min 0.93 10-30-60-120 min 0.79
30-180 min 0.87 10-60-240 min 0.92 10-30-60-180 min 0.89
30-240 min 0.92 10-120-240 min 0.93 10-30-60-240 min 0.89
60-120 min 0.88 10-180-240 min 0.90 10-30-120-180 min 0.91
60-180 min 0.90 10-30-120-240 min 0.94
60-240 min 091 10-30-180-240 min 0.90
20-180 min 0.93
120-240 min 091
180-240 min 0,90

To estimate degree of agreement between the 9-sample GFR and the 2-, 3-, 4-sample GFRs, the Kendalls T correlation coefficients were analyzed.(p0.01).
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Fig. 1. Difference of 2-sample GFR and 9-sample GFR. The graphs are demonstrating difference of (1) 30-240 min GFRs and 9-smaple
GFR, (2) 60-180 min GFRs and 9-smaple GFR, (3) 60-240 min GFRs and 9-smaple GFR, (4) 120-180 min GFRs and 9-smaple GFR, (8)

120-240 min GFRs and 9-smaple GFR and (6) 180-240 min GFRs and 9-smaple GFR.
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Fig. 2. Difference of 3-sample GFR and
9-sample GFR. The graphs are demon-
strating  difference of (1) 10-60-180 min
GFRs and 9-smaple GFR, (2) 10-30-240 min
GFRs and 9-smaple GFR, (3) 10-60-240 min
GFRs and 9-smaple GFR, (4) 10-120-240 min
GFRs and 9-smaple GFR and (5) 10-180-240
min GFRs and 9-smaple GFR.
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