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Abstract—The purpose of this study was to determine pharmacokinetic parameters of vancomycin us-~
ing two point calculation(TPC) and Bayesian methods in 16 Korean normal volunteers and 15 gastric
cancer patients. Nonparametric expected maximum(NPEM) algorithm for calculation of population
pharmacokinetic parameter was used, and these parameters were applied for clinical pharmacokinetic
parameters by Bayesian analysis. Vancomycin was administered 1.0 g every 12 hrs for 3 days by IV in-
fusion over 60 minutes. The volume of distribution(Vd), elimination rate constant(Kel) and total body
clearance(CLt) of vancomycin in normal volunteers using TPC method were 0.34+0.06 L/kg, 0.19+0.01
hr' and 4.08+0.93 L/hr. respectively. The Vd, Kel and CLt of vancomycin in gastric cancer patients us-
ing TPC method were 0.46+0.06 L/kg, 0.17+£0.02hr" and 4.84+0.57 L/hr respectively. There were sig-
nificant differences(p<0.05) in Vd, Kel and CLt between normal volunteers and gastric cancer patients.
Polpulation pharmacokinetic parameter, the slope(KS) of the relationship between Kel versus creatin-
ine clearance, and the Vd were 0.00157+0.00029(hr - mL/min/1.73m%", 0.631::0.0036L/kg in gastric
cancer patients using NPEM algorithm respectively. The Vd and Kel were 0.63+0.005L/kg, 0.15+0.027
hr? for gastric cancer patients using Bayesian method. There were significant differences(p(0.05) in
vancomycin pharmacokinetics between Bayesian and TPC methods. It is considered that the po-
pulation parameter in the patient population is necessary for effective Bayesian method in clinical
pharmacy practise.
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Table I— Characteristics of normal volunteers and
gastric cancr patients

Characteristics Normal Gastric . Cancer
Volunteer Patient
Number (female) 16 (4) 15(6)
Age (year) 34.8+118 44 1+118
Weight (kg) 61.4+11.8 60.9+7.5
Height (cm) 168+4.2 165+7.7
Ser® (mg/dL) 0.89+0.07 0.80+£0.14

Mean=+S.D. “Ser ¢ Serum creatinine concentration
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Table Il — Comparison of pharmacokinetic parameters
of vancomycin in normal volunteers and gas-
tric cancer patients using TPC method®

Normal Gastric Cancer
Parameters Volunteer patient
Peak’ (mcg/mL) 38.7t4.32 31.9+2.91*
Trough® (mcg/ml.) 550+1.17 5.75+1.36
Cp2.0 hr (mcg/mL) 29.9+3.31 24.4+2 41**
Kel (hr') 0.19£0.01 0.17+0.02*
ty, (hr) 3.59+0.25 4.05+0.49
Cmax (mcg/mL) 46.5+4.83 38.3+3.72**
vd (L/kg) 0.34+0.06 0.46+0.06*
CLt (L/hr) 4.08+0.93 4.84+0.57*

Mean+S.D. *p<0.05, **p<0.01

*TPC : two point calculation method

®Peak : serum concentration at 0.5hr after 1hr in-
fusion.

“Trough : serum concentration at 0.5 hr before 1hr
infusion.
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Fig. 1— Two-dimentional plot of the marginal pro-
bability density function of the elimination
rate constant(Kel) for gastric cancer patients.
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Fig. 2— Two-dimentional plot of the marginal pro-
bability density function of the slope(KS) of
the relationship between K versus creatinine
clearance for gastric cancer patients.
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Fig. 3— Two-dimentional plot of the marginal probability
density function of the apparent volumn of
distribution(Vd) for gastric cancer patients.

Table III — Population pharmacokinetic parameters of vancomycin in gastric cancer patients using NPEM method

Parameters Mean SD CV% Median Mode Skewness Kurtosis
Kel 0.158 0.0041 2.58 0.151 0.156 2.24 6.01
KS 0.00157 0.00029 1.91 0.00151 0.00157 514 2928
vd 0.631 0.0036 5.63 0.600 0.631 -713 3009
CLt 5.77 0.267 4.56 5.51 5717 -1911 3652

K=KSxCLer+KI, KS(hr - mL/min/1.73m?»". Vd(L/kg), CLt(L/hr)
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Fig. 4 — Two-dimentional plot of the marginal pro-
bability density function of the vancomycin
clearance(CLt) for gastric cancer patients.
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Fig. 5— Three~dimensional plot of the joint probability
density function of the slope(KS) of the re-
lationship between K versus creatinine clear-
ance and the apparent volumn of distribution
(Vd) for gastric cancer patients.

Table IV— Comparison of pharmacokinetic paramet-
ers of vancomycin in gastric cancer pa-
tients using TPC and Bayesian analysis

Parameters TPC*

Kel (hr™) 0.17£0.02  0.15x0.027 0.037
vd (L/kg) 0.46+0.06  0.63%+0.005 0.012

Mean=®S.D. *TPC : two point calculation method

Bayesian p-value
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