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Enviromental Influences on Gentamicin Pharmacokinetics
by Using Population Pharmacokinetic Methods

Jin Pil Burm?®
College of Nursing, Chosun Nursing College, Gwangju 501-825, Korea

Abstract — Enviromental differences in gentamicin pharmacokinetics by using population pharmacokinetic methods were
compared with 20 Korean patients and 24 Korean-American appendicitis patients. Two to six blood specimens were col-
lected 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
(C.p), 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 C and the V. The output includes two marginal prob-
ability density function (PDF), means, medians, modes, variance and CV%. The mean K (KS) were 0.402+0.129 ht
(0.00486+0.00197 [h - m/min/1.73 m*]?) and 0.411+0.135h™ (0.00475+0.00180 [h - m//min/1.73 m*]™*) for Korean and
Korean-American populations, respectively. The mean V (VS) were not different at 14.3+3.6/ (0.241+0.0511 //kg) and
15.1+3.841 (0.239+0.0492 I/kg) for Korean and Korean-American populations, respectively (»>0.2). The mean CL (CS)
were 5.68+1.69 I/h (0.0714=0.0222 I/kg [h - m//min/1.73 m?]) and 5.70+1.77 I/h (0.0701+0.0215 I/kg [h - m//min/1.73 m?))
for Korean and Korean-American populations, respectively. There were no enviromental differences in gentamicin phar-
macokinetics between Korean and Korean-American appendicitis patients.
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Table I - Gentamicin population pharmacokinetics in Korean appendicitis patients by using NPEM algorithm

Parameters Mean SD CV% Median Mode
K 0.402 0.129 30.1 0.422 0.511
\Y% 14.3 3.69 25.8 15.8 16.9
KS 0.00486 0.00197 405 0.00439 0.00479
VS 0.241 0.0511 212 0.225 0.239
CL 5.68 1.69 29.8 5.28 5.66
\Y 14.2 3.62 25.4 14.9 15.2
CS 0.0714 0.0222 311 0.0699 0.0687
VS 0.241 0.0521 21.6 0.219 0.212

K=KSxC.+KI, V=VSxWT, CL=CSxC_,+Cl/V
Table II — Gentamicin population pharmacokinetics in Korean-American appendicitis patients by using NPEM algorithm

Parameters Mean SD CV% Median Mode
K 0411 0.135 329 0.418 0.438
\Y 15.1 3.84 254 15.0 16.2
KS 0.00475 0.00180 38.0 0.00432 0.00470
VS 0.239 0.0492 20.6 0.224 0.237
CL 5.70 1.77 311 5.22 5.69
\Y 155 3.61 233 15.0 16.2
CS 0.0701 0.0215 30.7 0.0600 0.0647
\'S] 0.239 0.0527 22.0 0.224 0.237

K=KSxC,+KI, V=VSXWT, CL=CSxC,+CI/V
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Fig. 1 — Two-dimensional plots of marginal probability density function of KS and VS for 20 Korean patients (left) and 24 Korean-American

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

Korean-American appendicitis patients

Korean patients (male 14, female 6)

Korean-American patients (male 16, female 8)

Parameters
General parameter” New parameter General parameter” New parameter
KS 0.0041+0.0012 0.0051+0.0011* 0.0036+0.0008 0.0041+0.0012
VS 0.268+0.058 0.221+0.052* 0.246+0.039 0.227+0.036
K 0.340+0.078 0.413+0.087 0.377+0.069 0.421+0.102
KI 0.00696+0.00009 0.006910.00005 0.00696+0.00004 0.00693+0.00003
Mean=SD, *p<0.05, K=KSxC_+KI, V=VSXWT, *The general gopula‘aon parameter values for the Bayesian analysis in the

USC*PACK Collection is used 0. 250 I/kg, 0.00318 (h - m//min/1.73 m?)
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and 0.00693 h! for VS, KS and KI, respectively.
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