VOL. 55 NO. 1 /NBIZBT 5 teicoplanin O HEYBhRE 17

[FEZ - BBFR]
INBIZ BT % teicoplanin O BEEE S Wy Bl RE AT
IR BRY - BBERARY - RN FISEY - fdE IR - RtE ORIV - @I BEAY
LKA
2 LR R N R R
9 LK R E AR IR G

CPEC 1849 H 6 HZ A - P 18 4E 11 3 17 HZ )

FLIBE 2 S/NEEIC BT 5 teicoplanin (TEIC) ORHEFISEYEIREE, JERERARIHEE 7V (Nonlin-
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39.1 ug/mLTH > 720 FAFINTIRO B ERIEYBE ST X —F SNz,

CL1zic=0.00836 x (wt/Scr) ™ (L/hr)
Vdigie =0.81 X wt (L)

MR ZBNE, Cliwc 26.7%, Vdrmc 32.7%, FRAEH I 2.8 ug/mL’C‘Ef) 2726 Clcld, HEEORF
HRIZISEULTBY, MNEMOBEREORETEZRML TWAS I EATRBE I NI ETIVN) = 3
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T3 M, Lk 6~10 mg (i) /kg[BILEE % & D

SRR AR LA 1-15-1
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Table 1. Patient profiles
Parameter No. of subjects Mean * SD Range
Subjects 63
Gender (male/female) 35/28
Age (yrs) 42%51 28 day-16
Weight (kg) 134+ 14.1 0.7-66.0
Serum creatinine (mg/dL) 0.57 £0.77 0.06-3.37
Serum albumin (g/dL) 2.6 £0.5 1.8-4.4
Length of hospitalization (day) 67.3%147.1 6-741
TEIC serum concentration (ug/mL) 111 19.0+ 8.4 4.4-39.1

60

=)
g
> 50 F
=
S 40 b °
= ° ) [ ]
g % e’ ° 8o d °
2 ° 3:. o8 ° °
g 20 [ ‘ M o °
£ 8% %o 3
=} e o0 g0
< 10 r | @
& ° ¢ ¢ L4
S °

0 48 9 144 192 240 288 336 384 432 480

TIME (hr)

Fig. 1. Relationship between observed teicoplanin plasma con-

centration and time of teicoplanin therapy (TIME).
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TEIC I #g i R I, JERIE U CTHREREB > S 2
H B PR3 5 800 I S R RAY ;M L 72 $RELL 72H
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iCS) D, fl\iﬁ@% (VdTEIC) B 7UTI A (CLTEIC)
THEMBENRNTA—F ETEHPI-a )%= A |
EFIVCTHS ADVANL, TRANS2 D% TV —F ¥ % fifi
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3) Fixed effects model Di%5E

FNEFND FACIZDOWT, CLeclZx 3 % B ZE2RHE
(Fixed effects) &, UWTFD LI REFNVIZE o THREL
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FIBET V1 Clme=01+02/FAC
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Table 2. Hypothesis testing for fixed effects model on teico-
planin clearance

Fixed effects model 0BJ - 2LLd*

01 688.557 0

01 + 02X age 681.452 - 7.105 < 0.01
01 + 02X age? 681.002 — 7.555 < 0.01
g1 + 92><gender 687.835 = 0.722

01 + 02 Xwt 651.498 — 37.059 < 0.01
01 + 02 X wt?? 646.767 — 41.790 < 0.01
A1 + 02+ scr 602.948 — 85.609 < 0.01
01 + 62 % (wt/Scr) 570.801 - 117756 < 001
01 + 02 X (wt/Scr)?? 525.560 — 162.997 < 0.01
01 + 62 X (wt3/Scr) 540335 - 148222 < 0.01
g1 + 62 +alb 683.288 — 5.269

*—211Ld: — 2]log likelihood difference
x*test; — 211 d. = 6.635 (p < 0.01) was considered statistically
significant.

352 EH»5, Basicmodel & FHTZMFMLAzE ED
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T Reduced model % %% L, #aliiY % €7 VR L o
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N B < EF 1, Fixed effects model I28WT, —211.d.
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WALL7: FAC @, HEGHGOHFMIIOWTE, y 0
WCEOZHMEE 1 OZIcE) -21LLd 27379 Ll o
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5) Final Model ®#Z

il %2 o BRI B % TEIC Il 4% v i B o %2 i 1l
(Cp) & FHERIFEI/ 85 2 — #1250 L Tl (PRED),
B X O TEIC M #Erh i i o 2l & Bayes &2 12 & -
THIM L RHERESEMEIE NS 2 — 5 22580 L7 Tl
fi OIPRED) #7uv L, HEmEEHET L. F72,
Cp & PRED O EAfFT#7E (WRES) %, PRED, TEIC
G- akoORH (TIME) (23 L<C7a > b L, Final
model 12350 < MAEPIEEE OHEEREEE &, AR 2 5
MZZW L7, S 512, 200 @ Bootstrap resampling” {2
XoT20MOF—% >y +Z{E L, Final model %
W CHRHEFEMEIE S5 2 — % LAAEMEE S X 0%
AEE RN L, ZOFME% Final model & H#K L7z,
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Table 3. Final estimates for population pharma-
cokinetics parameters of teicoplanin in
children and bootstrap validation

Pharmacokinetics parameters

CLreic = 01 X (wt/Scr)?2 (L/hr)
Vdreie = 03 X wt (L)
Coefficient Original Bootstrap
(Mean) dataset replication
01 0.00836 0.00851
02 0.786 0.769
03 0.810 0.758
Variability Original Bootstrap
(Mean) dataset replication
w CLreic (%) 26.7 21.5
w Vdreic (%) 32.7 38.9
& (ug/mL) 2.8 2.6

VA7 D E, RIIABEOBRAS 2 5o, e S
N7z TEIC #21 (111 KA > b)) 13, 44~391pug/
mL T® - 72, PIEHEGFIE» S ORIMEHIX, 36~480
BEEICH D, miEPG2 0 ORIMEER X 19.5~48 KT
Ho7 (Fig.1)o

2. BHEFEWEE ST A — 5 OFNT

SHRBEAERD Cliscid, 00148 (L/h/kg) TH - 720 £
/D CLwc (2% % Fixed effects model D& T
&, fEEE, RE, 2 LTSSl BEXOREZIM
HIZLT7F = VETHR L wt/Scr NEEE o772, I8
WZEW U 724K, wt/Ser ICOoOWTHHELIERTH D
ZENEDH LN (Table2), Z 5 ® Fixed effects
model 75 Final model & #E L7z 25, EEIEMEL,
BRRALEOWH L 12, $REZEW L7 wt/Scr 2 HLD
RAATEETVRERE %Y, &IIZ TEIC ORERH
WEE/ X X —F &L LT, DFOREZEIRL 72,

CL e =0.00836 x (wt/Scr) "™ (L/h)
Vdree=0.81 X wt (L)

CL1wic, Vdrac cziﬁj—éﬂﬁ1$ﬁﬂa£§b‘i. CLreig; 26.7%,
Vdrec; 32.7%, ¥EZE 8T 2.8 ug/mLTad - 72 (Table 3),

3. Final model ® Mk

TEIC M4 EE D F2JME (Cp) & FHERITFIg/ 3T X —
1280 { F i (PRED) & @ [l 53-#7 T, R*=0.4503
OB ESNTz, $72, Cp & Bayes #EEIZ L - TEH
L7z EREMERE X T A —F 5 R L7l iE
(IPRED) & ®HJEHHTTl, R*=0.7404 OBIRAH S
72 (Fig.2) Cp & PRED 28D FUME O F AL 1T 5%
(WRES) &, PRED 2%} L T, 40 ug/mLA i T &
WRES =0 |2x) L CTIZIFI5E 25040 L 720 TEIC #5-F4h
H OB (TIME) 123t L Cld, WRES O46 1R D (7%
W 5N d - 72 (Fig. 3) o Bootstrap resampling 12 & - T
YE U727 —% v MK B RBEMEDERE ST X -5
(%, Final model & (ZIZA%Tdh o7 (Table3),
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Fig. 2. Relationship between observed teicoplanin plasma concentration (Cp) and pre-

dicted concentrations (PRED) [AJ, or individual predicted concentration after

Bayesian fitting (IPRED) (B).
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Scatter plot of weighted residuals (WRES) versus predicted concentration

(PRED) (AJ, or time of teicoplanin therapy (TIME) (B
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AEEERHEAR L L TR 404 LT B I ASRED H
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Fig. 4. Relationship between kidney gravity'® and clearance
for teicoplanin (CLrric)/weight in children.

Vdmc 3R EEZ LR LT LETVERE LT,
NONMEM % Fv>7- BEEE FSE B BT DA R, B 5
N7z Cliecld, RELME I L7 F =Mt 2MAED
BRBEBOET NV THR S Lz, TEIC ® EZHK
R RERARTEEIC & 2 BFHRIETD 5 23, /NEH 0 R Bk
RIE AR X Schwartz 5% Leger 52O &E AT FE
ENMb L 912, Bodysize #d bbb HRERLMAE L MG
LT F =ML BIERACH A G DR E T VIR,
INb, L7255 T, 1%‘ 572 CLlage Liﬁﬁxﬁﬁﬁg@’%ﬁlﬁﬁjﬁ
ERBLLTWS Z EAVRBE SN, KAEREOFY CLliwc
i3, BEEOEELAVE ILHEALTWS (Figd).
Final model ®#Z W<, Cp & IPRED &V bR E
Db L y=x 1T L TIITHHEIHTHL, BEFEDS)
BT A=y DM IR TH L EHM SN T 7,
Cp & PRED & DM iREL H 5T WRES # H w7z
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Population pharmacokinetics of teicoplanin in infants and children

Masahiro Kobayashi”, Misayo Arima”, Toshimi Kimura”, Masahiro Ishii’,
Kazuo Yago’ and Keisuke Sunakawa’

U Department of Pharmacy, Kitasato University Hospital,
1-15-1 Kitasato, Sagamihara, Kanagawa, Japan
? Department of Pediatrics, School of Medicine, Kitasato University

¥ Department of Infectious Disease, School of Medicine, Kitasato University

We analyzed teicoplanin(TEIC) pharmacokinetics in infants and children using the nonlinear mixed ef-
fects model(NONMEM) to estimate population pharmacokinetics parameters. Subjects were 63 children (28
days to 16 years old) prescribed TEIC at Kitasato University Hospital and undergoing therapeutic drug
monitoring. Population pharmacokinetics parameters were calculated using 1-compartment model of clear-
ance (CL1ric) and volume of distribution (Vdzec). An exponential error model was used to determine interindi-
vidual variability and a relative error model for residual variability. Patient age, gender, weight, serum cre-
atinine, and serum albumin were covariates. The observed TEIC serum concentration was 101 points rang-
ing from 4.4-39.1 ug/mL. TEIC population pharmacokinetics parameters finally estimated were: CLrec =
0.00836 x (wt/Scr)*™ (L/h) and Vdrmc = 0.81 X wt (L). Interindividual variability was CLrmc =26.7 (%) and
Vdree =327 (%), and residual variability was 2.8 ug/mL. CLmmc changes due to aging correlated well with
that of kidney gravity. Model validity was sufficient. Our reports suggest that the population parameters are
useful in evaluating TEIC pharmacokinetics in children undergoing long-term hospitalization.



