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prediction error (ME) = —4.08 ug/mL, mean absolute prediction error (MAE) =4.44 ug/mL, root
mean squared prediction error (RMSE) =5.42 ug/mL, ¥ —27%E (n=11) 2BV T ME=2.87 ug/
mL, MAE=7.04 ug/mL, RMSE=8.89 ug/mL Tk ), V'— 7L kT 7HED 2 AT X 2 FlK
JEix, P 7RE =12) IZBWTME=-3.30ug/mL, MAE=3.90 ug/mL, RMSE =4.93 ug/mL,
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Correlation between observed and predicted levels by Bayesian method (left: trough

only; right: peak and trough; @: peak level; O: trough level).

Table 1. Predictive performance of Bayesian method
Peak Trough
Bayesian method ME MAE RMSE ME MAE RMSE
n (95% C.1.) (95% C.1.) (95% C.1.) n (95% C.1.) (95% C.1.) (95% C.1.)
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL
Using trough and 10 0.57 5.03 6.74 12 -3.30 3.90 4.93
peak levels (-5.44-6.60)  (1.02-9.00)  (4.16i-10.39) (=6.16--0.40) (1.54-6.30) (1.48i-7.13)
Using only trough 2.87 7.04 8.89 12 -4.08 4.44 5.42
level (-4.13-9.88) (2.51-11.56) (3.05i-12.93) (—6.87--1.28) (2.01-6.87) (1.14-7.58)

ME: mean prediction error (measure of bias), MAE: mean absolute prediction error (measure of accuracy), RMSE: root mean squared

prediction error (measure of precision), 95% C.1: 95% confidence interval, i =imaginary number
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Fig. 2. Correlation between prediction error by Bayesian method using only the trough level and %

difference in clearance (left) and half-life (right) from the average population.

O: Absolute prediction errors were less than the average. @: Absolute prediction errors exceeded the
average. % difference = (individual pharmacokinetic parameter—population average) X 100/population
average. Prediction error=predicted trough—observed trough.
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Table 2. Relative predictive performance of Bayesian method
Peak Trough
AME AMAE ARMSE AME AMAE ARMSE
n (95% C.1.) (95% C.1.) (95% C.1.) n (95% C.1.) (95% C.1.) (95% C.1.)
ug/mL ug/mL ug/mL ug/mL ug/mL ug/mL
1.32 1.44 5.04 -0.78 0.54 2.26
10 . 12 .
(—3.67-6.31) (—2.54-5.42) (5.63i-9.08) (—2.02-0.47) (-0.57-1.66) (2.56i—4.09)

AWFFEIZB T, 1-4i Bayesian % T® 2 [0 H o Ifii
BEOTFHREIZOWT, PHlOMKY 2783 ME X
FT 7iEE-4.08ug/mL, ¥—7iEE 287ug/mL T
HY, FHNKEZRT RMSE &, MJ 7 542 ug/
mL, ¥ — 27 &E 889 ug/mL & 7% 572 (Tablel)s L
e oT, VI TRELIHNOADOWNZEMEZ H VT
Bayesian 2 & W& 5 &E 255G, BENZ 7R
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b7 7REOTHRRE (FHIRE - FEHRE) O E
WREL B0, FEMLELLZLIEEZRELTY
57, Fig. 2121, 2 H oM S #lE L7z 12 fEf

Table 3. Predictive performance of peak levels by Bayesian
method using first and second observed trough levels
Peak
ME MAE RMSE
n (95% C.1.) (95% C.1.) (95% C.1.)
ug/mL ug/mL ug/mL
3.93 5.53 6.63
36
(1.82-6.04) (4.08-6.98) (8.79-8.57)

122 %, 1-ri Bayesian k2K 5 T 7IREICBIT 5T

Wi & CL(Fig. 2, left) B X O] (Fig. 2, right)
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WL 72BN R ER ST A — S FEHE L D b 45%
D EREVIEFIZBWCTHEHEBILETH L I EDbh b,
La»L, 1-4 Bayesian BTIE, IR ERI YT 2
— &M & T IT 3 L 72 1IERI O T 35 5% o fonf il
»37.2 £ MAE X V) bREDPoT, ZOZENDL, ¥—
ZREL NI 7IREOWE ZHRIIEO FRICHEET 50
Wb LEIZIE, E—Z7REL M 7IRED 2%
W& LT, 2-ri Bayesian i W TG &al356 2 &
BEFLWEEZ SNz,

N TBEOAENELTVCM ® TDM % #jid %
Yitr, €= BEMHERIZH B0 L9 i, FHlE—
TEDSHIME S5 2/, 22T, MEBIU2
B HORIM A BT W b7 7REE IV, £hEh
D FT 7REIIRIET 5 ¥ — 7 ¥ % Bayesian {512 X
DFML, FEWY—27iRE (n=36) LHELTRDL
FHRERE % Table 3 1I/R L7zo £l b T 7SS
5 Y — 7 EBEO TR E RMSE i 6.63 ug/mL T -
7oo EWMNT 7REOKNTH S Y — 7 OFWRED 25
ug/mL K DOWEITIL, EBEOY — 7 BEIXHERIEO
TR (20 ug/mL) % TFEIS>TWBHREERH S Z &1
EEPLEEEZ ONS,
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Evaluation of a Bayesian method using a 1-point trough level for predicting
individual vancomycin serum concentrations

Masahiro Igarashi’, Tatsuo Nakatani”, Masahiro Hayashi”,
Koichiro Nakata” and Yasuji Kasuya®

UDepartment of Pharmacy, >Division of Respiratory Diseases, Toranomon Hospital, 2—2—2 Toranomon,
Minato—ku, Tokyo 105-8470, Japan
¥School of Pharmacy, Tokyo University of Pharmacy and Life Science

We evaluated the accuracy of Bayesian dosing for vancomycin (VCM). Prospectively collected serum
concentration data was evaluated retrospectively in 12 patients who had 2 steady—state peak and trough
serum VCM concentrations obtained in routine therapeutic drug monitoring from April 1995 to July 2000.
The predictive performance of the method using a 1-point trough level was compared to that using 2—point
trough and peak levels. In predicting subsequent peak and trough VCM serum concentrations, the
predictive accuracy of the Bayesian method using only the trough level did not differ significantly from that
using both trough and peak levels. At the trough level (n=12), mean prediction error (ME) was —4.08
ug/mL, mean absolute prediction error (MAE) was 4.44 ug/mL, and root mean squared prediction error
(RMSE) was 5.42 ug/mL. At the peak level (n=11), ME was 2.87 ug/mL, MAE was 7.04 ug/mL, and
RMSE was 8.89 ug/mL for the 1-point method. The corresponding ME for the 2—point method was — 3.30
ug/mL, MAE was 3.90 ug/mL, and RMSE was 4.93 ug/mL at the trough level (n=12) , and at the peak
level (n=10), 0.57 ug/mL for ME, 5.03 ug/mL for MAE, and 6.74 ug/mL for RMSE. The difference in
accuracy was less than 1 ug/mL at the trough level, and less than 3 ug/mL at the peak level. These results
indicate that therapeutic drug monitoring of only trough levels after initial VCM dosing determined by
Moellering nomography would satisfactorily achieve desired serum VCM concentrations by using a
Bayesian method for individualizing VCM dosage.



