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Population Pharmacokinetics for Gentamicin in Korean and
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Population pharmacokinetics for gentamicin were compared with 20 Korean patients (14 male and 6 female) and 25
Caucasian appendicitis patients (16 male and 9 female). Two to six blood specimens were collected from all patients at
the following times : just before a regularly scheduled infusion and at 0.5 hour after the end of a 0.5 hour infusion.
Nonparametric expected maximum(NPEM) algorithm for population modeling was used. The estimated parameters were
the elimination rate constant(K), the slope(KS) of the relationship between K versus creatinine clearance(Ccr), the
apparent volume of distribution (V), the slope(VS) of the relationship between V versus weight, gentamicin clear-
ance(CL) and the slope(CS) of the relationship between CL versus Ccr and the V. The output includes two marginal
probability density function(PDF), means, medians, modes, variance, skewness, kurtosis, and CV%. The mean K(KS)
were 0.402+0.129 hr'! (0.0048620.00197 [hrmL/min/1.73 m*]!) and 0.42540.137 hr''(0.00432:0.00168 [hrmL/min/1.73 m*] ")
for Korean and Caucasian populations, respectively. The mean V(VS) were not different at 14.3+3.69 L(0.241+0.0511 L/
kg) and 15.8+4.81 L (0.236+0.0531 L/kg) for Korean and Caucasian populations, respectively (P>0.2). The mean
CL(CS) were 5.68+1.69 L/hr (0.0714+0.0222 L/kg[hr-mL/min/1.73 m*]) and 6.29+1.84 L/hr (0.0629:+0.0189 L/kg[hr-mL/
min/1.73 m?]) for Korean and Caucasian populations, respectively. There are no differences in gentamicin pharmacoki-
netics between Korean and Caucasian appendicitis patients.
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Fig. 1. Timed serum gentamicin concentrations at 4-5 min
before regularly scheduled infusion(48 h after the first dose
from all patients), and 0.5 h(49 h) after 0.5 h of infusion.
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Table 1. Gentamicin population pharmacokinetics in Korean
appendicitis patients by using NPEM algorithm

Parame- Mean SD CV Median Mode Skew- Kurto-
ters ness SIS

K 0.402 0.129 30.1 0422 0511 1247 3.08
v 143 3.69 258 158 169 0.624 3.12

KS  0.00486 0.00197 40.5 0.004390.00479 1.247 4.14
VS 0.241 0.0511 212 0225 0239 1.117 2.07
CL 5.68 1.69 298 528 566 1.758 3.74
\Y% 142 3.61 254 149 152 0459 3.66

CS  0.0714 0.0222 31.1 0.0699 0.0687 1.247 3.46
VS 0.241 0.0521 21.6 0219 0212 2457 250

K = KSxCcr + KI, V = VSxWT, CL = CSxCcr + CI/V
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Table 2. Gentamicin population pharmacokinetics in
Caucasian appendicitis patients by using NPEM algorithm

Param- Mean SD CV Median Mode Skew- Kurto-
eters ness SIS

K 0425 0.137 322 0361 0391 1.681 5091
v 158 481 304 152 163 0.779 3.75
KS 0.004320.00168 38.9 0.004360.00468 1.677 5.79
VS 0236 0.0531 225 0225 0.239 1459 548
CL 629 184 293 560 641 2527 113
v 157 477 304 152 164 0.829 391
CS  0.0629 0.0189 30.2 0.0511 0.0549 1.533 1.43
VS 0235 0.0551 234 0.197 0213 5266 4.80
K = KSxCer + KI, V = VSXWT, CL = CSxCcr + CI/V
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Fig. 2. Two-dimensional plots of marginal probability density function of KS and VS for 20 Korean patients(left) and 24 Caucasian

patients(right).
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Table 3. Comparison of mean parameters of gentamicin after Bayesian analysis with general parameter and new parameter in

Korean and Caucasian appendicitis patients

Korean patients (male 14, female 6)

American patients (male 16, female 8)

Parameters
General parameter New parameter General parameter New parameter
KS 0.0041+0.0012 0.0051+0.0011* 0.0038+0.0013 0.0044+0.0017**
VS 0.268+0.037 0.221+0.049** 0.261+0.042 0.23540.044**
K 0.340+0.078 0.413+0.087 0.352+0.061 0.420+0.165**
KI 0.00696::0.00009 0.00691+0.00005* 0.00696+0.00005 0.00693+0.00003*

Mean£SD, *p<0.05, **P<0.01, K = KSxCcr + KI, V = VSxWT
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