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Abstract—The purpose of this investigation was to determine pharmacokinetic parameters of gen-
tamicin using nonlinear least square regression(NLSR) and Bayesian analysis in Korean normal
volunteers and gastrointestinal surgical patients. Nonparametric expected maximum(NPEM) method
for population pharmacokinetic parameters was used. Gentamicin was administered every 8 hours for 3
days by infusion over 30 minutes. The volume of distribution(V) and elimination rate constant(K) of
gentamicin were 0.226+0.032, 0.231+0.063 L/kg and 0.357+0.024, 0.33720.041 hr” for normal volunteers
and gastrointestinal surgical patients using NLSR analysis. Population pharmacokinetic parameters,
KS and VS were 0.00344::0.00049¢(hr  mL/min/1.73m%" and 0.214+0.0502 L/kg for gastrointestinal surg-
ical patients using NPEM method. The V and K were 0.216+0.048/kg and 0.336+0.043 hr™ for gas-
trointestinal surgical patients using Bayesian analysis. There were no differences in gentamicin phar-
macokinetics between NLSR and Bayesian analysis in gastrointestinal surgical patient.

Keywords [ ] Gentamicin, population pharmacokinetics, gastrointestinal surgical patient. nonlinear
least square regression analysis. nonparametric expected maximum (NPEM). Bayesian analysis.
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Table 1— Characteristics of normal volunteers and gastrointestinal surgical patients

Characteristics Normal Volunteers GI Surgical Patients
Number (female) 14(3) 20(9)
Age (year) 26.4+3.75 32.3+7.21
Weight (kg) 60.91+9.35 62.8+8.30
Height (cm) 169+5.96 162+5.88
Ser {mg/dL) 0.89+0.082 0.94+0.171
Mean+S.D.  Scr: Serum creatinine(mg/dL)
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Table I1— Comparison of pharmacokinetic parameters of gentamicin in normal volunteers and gastrointestinal

surgical patients using NLSR analysis

Parameters Normal Volunteers GI Surgical Patients
Peak (meg/ml) 491 +0.493 5.34 £0.702
Trough  (mcg/mi) 0.40 +0.061 0.51 +0.141*

\Y (L/kg) ~0.226+0.032 - —0:231+0:063
K (hr™ 0.357+0.024 0.337+0.041

ty (hrs) 1.95 +0.134 2.08 +£0.252

CL (L/hr) 5.90 +0.656 4.53 £0.793
Mean+S.D.  NLSR : nonlinear least square regression  * P<0.05

Table III— Population pharmacokinetic parameters of gentamicin in gastrointestinal surgical patients using

NPEM method

Parameters Mean SD CV% Median Mode Skewness Kurtosis
K 0.337 0.0329 9.77 0.305 0.332 0.687 2.79
\% 13.5 2.42 179 12.7 13.8 1.411 5.72
KS 0.00344 0.00049 14.3 0.00290 0.00323 -0.401 1.96
VS 0.214 0.502 23.8 0.199 0.237 0.928 4,53
CL 4.58 0.689 15.0 4.50 4.15 0.206 1.97
\Y% 13.9 2.35 17.0 12.7 13.8 1.369 5.22
CS 0.0469 0.00904 19.3 0.0421 0.0463 ~0.742 4.07
VS 0.226 0.0548 24.3 0.199 0.212 1.836 6.79

K=KSXCcr+KI, V=VSxWeight, CL=(CSXCer+CD/V. Khr?, V(1),
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Table IV — Comparison of pharmacokinetic parameters
of gentamicin in gastrointestinal surgical
patients using NLSR and Bayesian anal-

ysis
Parameters NLSR Bayesian P-value
V{l/kg) 0.231+0.063 (.216+0.048 0.419
K(hrh 0.337+0.041 (.336+0.043 0.894
ty(hr) 2.08 £0.252 2,07 +0.222 0.813
CL{l/hr) 4.53 £0.791 442 +0.701 0.637
Mean+S.D.

NLSR : nonlinear least square regression
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Fig. 1— Three-dimensional plot of the joint probability
density function(middle) and two-dimentional
plot of the marginal probability density function
(top and bottom) using the elimination rate
constant(K) and the apparent volume of distri-
bution(V) for gastrointestinal surgical patients.
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Fig. 2— Three-dimensional plot of the joint pro-

bability density function(middle) and two-di-
mentional plot of the 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 gastrointestinal surgical patients.
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Fig. 3— Three-dimensional plot of the joint proba-
bility density function(middle) and two-dime-
ntional plot of the marginal probability den-
sity function(top and bottom) using the gen-
tamicin clearance(CL) and the apparent vol-
ume of distribution(V) for gastrointestinal
surgical patients.
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Fig. 4— Three-dimensional plot of the joint pro-
bability density function(middle) and two-di-
mentional plot of the marginal probability
density function(top and bottom) using the
slope of the relationship between CL versus
creatinine clearance and the V(CS) and the
slope of the relationship between V versus
weight(VS) for gastrointestinal surgical pa-
tients.
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