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Abstract — Population pharmacokinetics for gentamicin were compared with 24 American patients
(16 male and 8 female) and 16 Korean-American appendicitis patients(12 male and 4 female). Two
to six blood specimens were collected from all patients at the following times: just before a re-
gularly scheduled infusion and at 1/2 hour after the end of a 1/2 hour infusion. Nonparametric
expected maximum(NPEM) algorithm for population modeling was used. The estimated parame-
ters were the elimination rate constant(K), the slope of the relationship between K versus crea-
tinine clearance(KS), the apparent volume of distribution(V), the slope of the relationship betw-
een V versus weight(VS), gentamicin clearance(CL) and the slope of the relationship between CL
versus creatinine clearance and the VS(CS). The output includes a 3-dimensional plot of the joint
probability density function(PDF), two marginal PDF, means, medians, modes, variance, skewness,
kurtosis, and CV%. The mean K(KS) were 0.424+ 0.139(0.00429+ 0.00164) and 0.411+ 0.135 hr '
(0.00475% 0.00180[ hr - mL/min/1.73 m?] ") for American and Korean-American populations, respe-
ctively. The mean V(VS) were not different at 15.6+ 4.77(0.233% 0.0526) and 15.1+ 3.841.(0.239+
0.0492 L/kg) for American and Korean-American populations, respectively (P>0.2). The mean CL
(CS) were 6.28+ 1.85(0.0634+ 0.0191) and 5.70+ 1.77 L/hr(0.0701+ 0.0215 L/kg[ hr- mL/min/1.73 m*)]
for American and Korean-American populations, respectively. There are no differences in gentamicin
pharmacokinetics between American and Korean-American appendicitis patients.

Keywords [ ] Gentamicin, population pharmacokinetics, American, Korean-American appendicitis
patient, nonparametric expected maximum(NPEM) algorithm, Bayesian analysis.
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Table I—Characteristics of American and Korean-American appendicitis patients

Number Weight Creatinine Clearance
Type of Patients (female) (year) (kg) (mL/min/1.73 m?)
American 24(8) 29.2+ 9.80 66.7+ 11.2 101.1+ 18.0
Korean-American 16(4) 355+ 11.3 63.3+ 10.3 858+ 103

Meant SD
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Table II—New population parameters of gentamicin American appendicitis patients using nonparametric expected

maximum(NPEM) algorithm

Parameters Mean SD CV% Median Mode Skewness Kurtosis
K 0.424 0.139 327 0.360 0.388 1.675 5.89
\% 15.6 4.77 30.6 15.0 16.2 0.781 3.73
KS 0.00429 0.00164 38.3 0.00432 0.00470 1.672 5.81
VS 0.233 0.0526 22.6 0.224 0.237 1.462 546
CL 6.28 1.85 295 597 6.35 2.523 11.2
\% 155 4.73 30.5 15.0 16.2 0.831 3.89
CS 0.0634 0.0191 30.2 0.0508 0.0552 1.53 141
\'A 0.234 0.548 234 0.199 0.211 5.26 4.78

K=KSXCcr+KI, V=VSXWT, CL=(CSXCcr+CI)/V

Table III—New population parameters of gentamicin in Korean-American appendicitis patients using nonparametric

expected maximum(NPEM) algorithm

Parameters Mean SD CV% Median Mode Skewness Kurtosis
K 0411 0.135 329 0418 0.508 —1.09 3.08
\' 15.1 3.844 254 15.0 16.2 0.422 3.12
KS 0.00475 0.00180 38.0 0.00432 0.00470 0.331 4.14
VS 0.239 0.0492 20.6 0.224 0.237 0.220 2.07
CL 5.70 1.77 311 5.22 5.59 —1.760 3.74
\% 15.5 3.61 23.3 15.0 16.2 0.360 3.66
CS 0.0701 0.0215 30.7 0.0600 0.0647 —0.289 3.46
VS 0.239 0.0527 22.0 0.224 0.237 0.683 2.50

K=KSXCcr+KI, V=VSXWT, CL=(CSXCcr+CI)/V

Table IV—Comparison of new population parameters of gentamicin in American and Korean-American appendicitis

patients using nonparametric expected maximum(NPEM) algorithm

American Korean-American
Parameters Mean SD CV% Mean SD CV%
K 0.424 0.139 327 0411 0.135 32.9
\% 15.6 4.77 30.6 15.1 3.84 254
KS 0.00429 0.00164 383 0.00475 0.00180 38.0
VS 0.233 0.0526 22.6 0.239 0.0492 20.6
CL 6.28 1.85 295 5.70 1.77 311
\% 15.5 4.73 305 15.5 361 23.3
CS 0.0634 0.0191 30.2 0.0701 0.0215 30.7
\'S] 0.234 0.0548 234 0.239 0.0527 22.0

K=KSXCcr+KI, V=VSXWT, CL=(CSXCcr+CI)/V
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Fig. 1— Three-dimensional plot of the joint probability density function(middle) and two marginal probability density
function(top and bottom) using the elimination rate constant(K) and the apparent volume of distribution(V)
for 24 American patients(left) and 16 Korean-American appendicitis patients(right).
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Fig. 2—Three-dimensional plot of the joint probability density function(middle) and two marginal probability density

function(top and bottom) using the slope of the relationship between K versus creatinine clearance(KS)
and the slope of the relationship between V versus weight(VS) for 24 American patients(left) and 16 Ko-

rean-American appendicitis patients(right).
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Fig. 3— Three-dimensional plot of the joint probability density function(middle) and two marginal probability de-
nsity function(top and bottom) using the gentamicin clearance(CL) and the apparent volume of distribu-
tion(V) for 24 American patients(left) and 16 Korean-American appendicitis patients(right).

Table V—Comparison of mean parameters of gentamicin after Bayesian analysis with general and new population
parameter in American and Korean-American appendicitis patients

American Korean-American
Parameters  General Parameter New Parameter General Parameter New Parameter
VS 0.246+ 0.039 0.227+ 0.036** 0.265+ 0.041 0.226 + 0.056**
KS 0.0036+ 0.0008 0.0041+ 0.0012** 0.0038+ 0.0010 0.0045+ 0.0014
K 0.377+ 0.069 0.421+ 0.102** 0.338+ 0.107 0.405% 0.143
KI 0.00696 + 4.37-05 0.00693+ 1.62-05* 0.00696+ 0.0011 0.00692+ 6.45-05**

Meanz+ SD *P<0.05 **P<0.01
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Fig. 4— Three-dimensional plot of the joint probability density function(middle) and two marginal probability density
function(top and bottom) using the slope of the relationship between CL versus creatinine clearance, the
VS(CS) and the slope of the relationship between V versus weight(VS), for 24 American patients(left) and

16 Korean-American appendicitis patients(right).
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