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Recently, the design of individualized dosage regimens has been focused on the method based
on the Bayesian principle. This method is available for estimating the individual pharmacokinetic
parameters using only one or two plasma drug concentrations theoretically, but needs correct
population prameter in order to obtain a good estimate of the individual parameters,

In this report, we evaluated accuracy of the Bayesian method for estimating the asthmatic
children’s pharmacokinetic parameters treated by theophylline slow-release preparation at Round
The Clock (RTC) therapy. When the plasma drug concentration obtained 4 hours (C1) after
oral administration was used, considerable variation on estimative ability of Bayesian method
was expected. This result suggested that Bayesian method was required optimal collection time
of the blood sample. But, it was assumed that given the certain degree variance on calculation
in consideration of difference of the preparations was possible to obtain a good estimate of the
individual parameters. '
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Table 1. Estimative Ability of Bayesian Method®

( n=12 )
Method Estimation Error P) Regression c) Correlation
(%) (Mean * S.D.) Equation Coefficient
Bayesian CO0+C1+C2+C3 6.1 + 8.9 y=0.962x + 0.328 0.997
Bayesian C0+C1 15.6 + 26.7 y=0.897x + 1,097 0.983
Bayesian C0+C2 10.1 = 11.1 y=0.909x% + 0.531 0.986
Bayesian C0+C3 12.2 + 8.3 y=0.808x + 0.924 0.989

a) Results after Oral Administration of E-0686 Tablets

|observed value - estimated value|

b} x 100 (%)

observed value

c) y-axis ; Estimated value
x-axis ; Observed value
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Fig. 1. Individual Data Points and the Predicted Time Course Curve Patient A (Age 12, Weight

26.0, E-0686 Tablet)
Dose ; 400mg or 500mg 2 x

Co ; Baseline plasma concentration obtained just before oral administration.
C1~C3 ; Plasma concentrations obtained 4 hours(Cl), 6 hours(C2) and 8 hours(C3) after

oral administration.

CP ; Plasma concentration of theophylline.
25 1
[ ]
P
(pg/ml) .

6,251

o R

g 78 156 24 3t 393 i 546 624 702 789 858 9%
» TIHE (hr)
Fig. 2. Individual Data Points and the Predicted Time Course Curve Patient B (Age 9,
Weight 29.0, E-0686 Tablet)
Dose ; 500mg or 600mg 2 X
CP ; Plasma concentration of theophylline,
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Table 2. Population Pharmacokinetic Parameters of Theophylline Slow-Release Preparation®
( Mean + S.D. )
. vd ka ke lag tim
D g e
rugs Subject (L/Xg) (1/hr) (1/hz) The)
E-0686 Tablets Asthmatic Children 0.37+£0.078 0.27+0.020 0.17:0.035 0.49+0.020
(n=14)
a) Results of Our Study
Table 3. FEstimative Ability of Bayesian Method®
{ n=6 )
Population b) Estimation Error Regression Correlation
Method Parameters (%) (Mean:S.D.) Equation Coefficient —
A 1.6 = 0,7 y=1.023x - 0,537 0.998
Bayesian C0+C1+C2+C3
B 2.5+ 1,2 y=1.099x - 1.606 0.994
A 17.0 = 12,0 y=1.323x - 7.081 0.927
Bayesian C0+C1
B 15.5 + 11.5 y=1.302x - 6,572 0.927
A 5.0 &+ 2.8 y=1.183x - 3,086 0.979
Bayesian C0+C2
B 6.5 + 4.5 y=1.343x - 5,289 0.971
A 8.4 + 4.6 y=0.899x - 0.242 0.951
Bayesian CQ+C3 ‘
B 5.0 £+ 2.9 y=1.262x - 3.877 0.974

a) Results after Oral Administration of Theodur Tablets

b) A ; Shinagawa et al. 8)
B ;i Table 2.
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Table 4. Pharmacokinetic Parameters in Patients for Simulation Curve
: Method vd ka ke lag time
Patient (L/kg)  (1/hr)  (1/hr) (hr)
Bayesian C0+C1+C2+C3 0.2990 0.2710 0.1525 0.4898
A
Bayesian C0+C2 0.3482 0.2450 0.1330 0.4901
B Bayesian C0+C1+C2+C3 0.3067 0.2607 0.1387 0.4900
Bayesian C0+C1+C2+C3 0.3032 0.2276 0.0989 0.4903
Bayesian C0+C1 0.2984 0.2721 0.1541 0.4898
Bayesian C0+C2 0.2445 0.2480 0.1277 0.4901
c Bayesian CO0+C3 0.3333 0.2302 0.0961 0.4901
Bayesian C0+C1+4C2+C3 a) 0.4167 0.2837 0.0674 0.4900
a) changed variance
25 1 C0+C1+4C2+C3 25 C0+C2
43 cP
(pg/m1) a (pg/ml) °
AVAVAVAVANERS TN AN
r(/\\[\ . /\
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2.5 \j \q V V \! 12,5 \’ \
[
6,251 6.2
b 16 R 18 64 8 % 1 2 8 % %
TINE (hr) TINE (hr)
23 7 C0+C1 2% - C0+C3
cP
P
(pg/ml) R ()xglml)
8.7 18,7
S . RNAWAVAVAVAVAWAN
[}
12,5 ° 12.5_] \J \/ V \/ \/ V \/ \
6,257 6,251
8 iﬁ 52 38 T T Y [} T T T T a
e e M % % 6 T 8 %
Fig. 3. Individual Data Points and the Predicted Time Course Curve Patient C (Age 12,
Weight 46.0, Theodur Tablet)
Dose ; 600mg 2 x
Co ; Baseline plasma consentration obtained just before oral administration.

C1~C3 ; Plasma consentrations obtained 4 hours (C1), 6 hours(C2) and 8 hours

(C3) after oral administration.

CP ; Plasma concentration of theophylline.
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Fig. 4. Individual Data Points and the Pre-

dicted Time Course Curve Changed

Variance

The other coditions are the same as

in Fig. 3.

CP ; Plasma concentration of theophy-
lline.

DIFECEET, FHMELRFINSOMHEA L L, 4#ucou
T Vd (I/kg) DFEEBFBIC L T20%,ka(l/hr)
ke(1/hr) DFARIL50% & BiE b, Patient C D RIFE
FAREERALAS 2 — 2 0BEWMAE T -7 (Table 4).
RDICATG A~ 2EIDFEY S a Vv g VBTt
wEHA Fig. 4 Th3%.
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Too NA T VIRIBERANCILEE S — S0 THE
El A DT 2~ 2 EREMT S 2 ENCE B
RBETETHSD. Lo LR R T > BEOBEE O
BERAD 5 B W % & JIE A2 e\ i3 & Population
Parameter OFMIMNEERINTL 5. JRER/N
FRIC X Y HH X hic Population Parameter fE7iA
FLOT Iz ORED R+ L Bbh 5, H
EDLZAERLTR L.

TRIOHERY chbOBRE bbb TEETL L, +
F7 40 NPRDOBE, —BOCERIMET T 5100
WEW7 V7 5 v AT 5 2 &b RT3,
Population Parameter & UC4EUER Lz & Il & o
(H PIGEEN 3. TREV I 2 L 4 H T, bhbh

D E-0686 5/l A vh D B OREFIC ts\ T HEEE 1%
O-FHEANRIE—E U T AR A S B EFRRD S R,
7, RIMFEHOB X BEAAT 2 — 2 BEREHT
HEEDEEC OV TIL, E-0686 BT + F— Agenifi
T & B EDYEND hdibh, T4+ ¥ — A giRAE
BEOBHPC KT Fig. 3 2bHEETH L, hNT)
HEAE 5 Population Parameter B ER Lzt
KB RS MR R A % 8 B RIRT R B R Bic &
v bR 4 R AT RS AP & M ok
Db, 4AFEELHOHEMBCThEZEL, BRI
EHRBOFHAKRECELBH L CE DL B,
L, BT 23R b 0% 2 ZEL
T, HEBRECBOFHE G252 L X > Tz DRE
bR Ihs b0k Bbhs (Fig 4).

R ANA 27 VKOS RO TS M4 7
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