18 H A& 1L % % & % & M & JAN. 2003
[EZ - 1]
INBIZ BT B arbekacin DRHEF /N5 X — ¥ KT
A FIZEY - E HWY - BelEANY - B OEZY - R BRI BEAY

VAL LR S BRI R

ALK RIS E S, YR N

CERE 14 4 12 H 16 H2A) - F 154 1 H 16 H=H)

T3 EHEARRPIEE TH 5 arbekacin (R ¥ VIEFHEY; ABK) 3/NEANOFEIEAFED 5T
WhDS, FEREEERE LN EEIEORIE R SR Tw v, bivbiud sl Bis, & /nE i
Bl 5 ABK EWEEOEL 7 EMILEWEEMAT 7 1 7 F L Nonlinear Mixed Effects Model
(NONMEM) % H TN LEHER ST X — & Z 3w U7z, T, AL BR S Be /N R ABEH 2 ABK
PG SN TDM OEE 2B 376 Q2 H~17) I22WT, L haAXRZ T4 FTINESH
T —=512b EDETo7z BT XA =5 ORI X0 ABK EWEEOLE LR OMTIZH 72 -
TiE, 7V7 9 YA (CLauw), BAHHE (Vdue) ZIHPHE/ ST 2 —% L L, ADVAN1, TRANS 2
RV 1-a 8= AV FEFVICE o THT o 720 BB, BRBZENCIIMSEREE T VE, K
WZEBIIMXT ST T V2 L 7ze F% 58 3.5 mg/kg/NIC B 2 MHiEE (BEso K1 »
b)) &, AiEBRGSE 1 RO MR 1.5~23.5mg/L, N T 7i#EEIX<04~2.8mg/L TH - 72
NONMEM O Basic E 7 IVIZ & - TH S N7zt RBEEKR D CLask 13 0.140+0.09 (L/h/kg), Vdasx
13 0.47+0.16 (L/kg) T o720 Clas (X2 LT F = (Ser) KL, X 5ICHAE (wt) b
720 onis (Age) 12X 22bIE, WAEBEKICI K HTIEE > Tz, REDH2 ) O ABK 754 B F &
AR S REITNSL Y, ZORWPIHBBEEBICLLSHTEFEY, BAIKEDILIZ21 0.3 L/kg
IR LT FER L o 72 RIEREIZ L - TH SN2 ABK OFHEM S5 A — % 13 CLisx = 0.146x
Ln (wt) ~Scr(L/h), Vdasx= (0.334+0.121 X Age ***) X wt(L) TH -7,
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Table 1. Patient demographic and clinical profiles

Parameter No. of Patients
Subjects 37
Gender (male/female) 21/16
mean = SD range
Age (yrs) 3.7+4.0 0.17(2mo) - 17
Weigth (kg) 12.4 9.3 3.1— 48.4
Serum creatinine (mg/dL) 0.3 0.1 0.1- 0.4
Serum albumin (g/dL) 3.4%0.7 1.9- 4.4
Serum total protein (g/dL) 6.2 1.0 4.4- 8.3
Dose (mg/kg per dose) 3.5 2.0 1.45-12.50
Peak concentration (mg/L) 6.6 4.2 1.5- 23.5
Trough concentration (mg/L) 0.7 0.6 <0.4- 2.8
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ABK BHER Y F X — % o 5iiHiE, NONMEM 71 27
J A (VersionV, Level 1.0) % 7Y, fEH RO
BiB%13 PC/AT Hf4%, CPU; PentiumII700 MHz, X
£1 —; 256 MB, OS; WindowsME T# ), NONMEM
iZ Digital Equipment Corporation @ Digital Visusal
Fortran®5.0 A T2 V84 W L7z,
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O’ DIEBGAIHE) bD LT B,

ChoDBAETNVARZMEMN L CTEEOBENTO %
572 Ao TWRWETF I (basic model) ZHiEtL,
B 512 ABR =W ENEICH T 5 B ER) R (fixed effects
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ROFBEMIRENIZELTDH, EERRBOMAED
FIZ & o TRAFGEMIMECEER RGN T LT
PAH Y, full model 5 ER R A2 1DOB w2
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— %2y 5%, NONMEM DK A b & v 7 #ne % fi CLapk = 0.146 X Ln (wt) + Scr (L/h)
LA RIS L > THEB L Vdasx= (0.334 +0.121 X Age **%) x wt (L)
II. # 7 TH o720 F72 Clusx, Vduex (X3 2 HAKRZEE (%
1. B S 7z e CV) &, CLasc 35.5%, Vdasx: 42.5%, FRPNZEE) X

ABK %, /) 1.45 mg/kg/lal 7> & K 12.5 mg/kg/  1.22mg/L TH-7: (Table4),
Bl G-#PH THEE S h, FHEG =X 3.5 mg/kg/IH
ThHolo B SN MPEEOREIZE0 KA~ T Table 3. Hypothesis testing for fixed effect on arbekacin
Doty M ?ﬁf‘] I i f(ﬁ 1 H%‘: i ’TIE o i l:Fl (}%E{ i+ 1.5~93.5 pharmacokinetics parameters

mg/L, NS 7R 0.4~2.8 mg/L T#H o7 2.0~3.0 Fixed effects model CLagxk Vdask
mg/kg/Il, 3.1~6.0 mg/kg/ 8l O $% 5 JI 1 v i B % O1+02 x wt p<0.001 p<0.001
R S ) 01+02 x wt® p<0.02 N.S.
Fig. 112 L7 01+62 x Ln (wt) p<0.02 p<0.02
2. ABK BHEM/RF X — 5 ff#T 01+62 x Age p<0.005 p<0.01
o G B 42 Pk 0 CLaw 12 0.14020.09 (L/h/kg), Vs 61+02 X Age” p<0.02 p<0.02
. . : . 01+602 x Ln (Age) p<0.02 p<0.01
13 0.47+0.16 (L/kg) Td - 72c NONMEM f#HT T 91+02 = Ser <0.002 N.S.
LN EEE RS X — & 2w KAERBHINICE LR % 91+02 % wt/Scr p<0.001 N.S.
Table 2 12, FAI RO % Table 3 127 L7z, 61+62 x CRP N.S. NS,
JU. . - #1+62 x WBC N.S. N.S.
MCTHEZRNT L LTRDOLNZOL DI, KE, Fi, 01+62 + ALB N.S. N.S.
i LT = T H - 70 B X OB L7 01+ 62 x Sex N.S. N.S.
ﬁiﬁ%’ HKEIZOWTLEAEELRANTLED S N, CLagx, p< 0. 01 was considered statistically significant.
Vo \IBBHEARIE SN 720 SNEOHEETH 7
HALFR KT % Full model I2HLD AT, & 512 Final Table 4. Final estimates for population pharmacokinetics
model % ;,E L7-k o n, ki Sk o <N parameters of arbekacin in pediatrics
ABK ® 5: % RT A —F L Pharmacokinetics parameters
CLapk = 01xLn (wt) + Ser (L/h)
Vdasx= (62 + 93xAge’“) Xwt (L)
Table 2. Distribution of age and pharmacokinetics parameters ‘
for evaluable patients receiving arbekacin Estimate
Age no. of CLasx Vdasx T/ZABK z; g (3);:6
(yrs) patients (L/h/kg) (L/kg) (h) 03 0.191
<1 10 0.128 0.55 3.0 04 0.536
1- 2 11 0.137 0.42 2.1 .
3-5 10 0.172 0.45 18 Variability
6-11 3 0.133 0.44 2.3 @ CLagx 29.20%
12=< 3 0.114 0.32 1.9 w Vdasx 36.50%
(n=37) £ 1.22 mg/L
Sl2; .
g
PRl : :
El ° °
6 °
g 58 o
é 4r ° ° L]
£ o ] A o
% 9 4 /) A A
Dose: 2.0~3.0mg/kg Dose: 3.1~6.0mg/kg

O Peak concentration of under 1 year
® Peak concentration of over 1 year
ATrough concentration of under 1 year

A Trough concentration of over 1 year

Fig. 1. Dose of the arbekacin vs. serum concentration.
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Fig. 2. Age vs. volume of distribution/weight.
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72 full model XA FRE SN 5, reduced model iZ full
model 205, FHT-Z2 V0L OFOMY &, HOAHK
BT E2RKDBIZODEFVTHY, REWIHEETDH
Sl FZH/AEDLEET I % final model & LTt
ELTW5,

FHERRITICH 720, A D ABK FHEMIFENT ClE 2—
I —= P AV PETFNERCTENR LTS5, /N
BIZBWTIRIRIMLAA ¥ bOBRALS 1-a 28—t X
VEFEFAMREBEIG L 1-T V=AY FETI
2 & BT CIE AR BT B MR EDS T — 7 12 & F
NCwes, nhinfe/hHiLTLE) 2 &05%
ZBHNDH, A TORIE BT 5 720 30 55 C i
ATV, RUHBAMGER 1~2 M2 ¥ — 7 iREEE LT
L7z,

ABK 213 & A EDREA LR E L TRBPICHREE LS
ZEPHSNS I EDSY, ABK O EHEM 2 1 B
TdH 1) CLusx [TEFERE DB\ ANE 2R D 5 Z &3
Hg2xnb, 72, ABK OHM#OAIZoWTIiE, 31T
MBS LS5 L 8N TwBY, HAERD»S
N 2R TR B T T, AR HRIEY, Ko7k
EROREE NN T v ADKESEILL, FRICEVEY O
Mk A EEE 2T, EYoRGEOIMEL @Ik
T S v, BB DRI IX 5 b Hr A A 5 FLA R
WCKRELSEEL, KIFNFOFERIIFICAYIE L X 5T
%L LR, 1~2%, 3~5mE¥HICELRERNT
HY, NRIZBT B IEERFEERE % RIS % RE4E
HEZEzbN5b,

4|l NONMEM f##t o s ® <k, AEH - 0
ABK 734 AR 0 R R DLRR, FLADJE Tk A/ &
K%Y, WMALES ETOWPRHBEABIZLCHTIE
FHMRE o Tz BRI NI O L ARRE S 55 D
AL, HWORBEA AR E REEEZG 2 TWAHHT
& LTHIANE D NG v ABAL BTSN 5, HiERiC
BOWTIIERNKGEDL , KEDH2) ORKGEEIZ
KB TI1285%, FAERTIZT5%, FLIBHIIZ65% 12
BT LUBEAD 60% 125K wvwbih, MilgshEo
EEHFKRELHFGLTVRDEY ZDXL) BRKGINT VA
DEFRFIFABEIKRE BT 2RI H L, 7
LRI~ ATy OSBRI T 0.25 L/kg”
2F ) (IFFMBEINEICE L) RED 25% OHMKIC
WAsHZ L ERLTVE2S, FrARTid0.45~057L/
kg LR 2D DLV END LOGHEERTHDL 2 L
XN TWASY, Final model X TH 2 5N 5 Vdasx=
(0.334+0.121xAge %) x wt . TI%, WAL DL I
DONAERED 720 O Vdapx 750.33 (L/kg) IR L T
{ZEHRLTWDL, ABK OGAERIIHATO0.3L/
kg TH 5D LOWENDH Y, Fig. 2 Z/NEOKEX 5D
ZALICIR S LAbE 5 LIRS T RICH &0
CEBLERTH DR END, TS DORRIE

RERF TN L FH UG EEZHG LTL T - 7254,
ANETIRMAPREIMEL o TLE ) 2B THENS,
F 72, Vdux DEAM L&D 425% L KRE W &, &
B REOWERHE, 2o WCICHMREZHL) &
THEEGRICKEREISLDXEAELTVWL I END
(Fig. 1), ¥— 7 REIEKAF L THIREHEH T 5 ABK
T, HIZTDM % %t L 2250 OG5 %GB LE L &
ZAbhb,

CLapx (2%} 9 % Final model T, Ln(wt)/Scr % [
ERRIC) ANETFTVREREZDD L2572, ABK
DGR EZ RO L ETEHEIRERIZD o & b HELKRET
HHDY, AR - NBICBTLBHREIZE DD TEET
HY, BEIHE) EYHRGERBEICL TV —HE %o
TWb, HERIZB T 270 05 bidfElk 36 H %
TIZHKT T 555, BEEMIZIZTA & R L RRT,
1ENG 36 B LARE B RERF IS SR ERIR - IR B E 2588 5
LT EBMONTWSY, ABK IZEIRERAKEMRIC X
DHEt S B EZ2 5N THED, GFRIE CLux % £ <
K5 Z 0% 2 5N b, Ser lEFKRIGIIBWTDH
5> ELBECTHEBEOBIT2EREORETHL, 20
Ser # FJH L T Ser & body size 7 5, GFR % # %3
LI EDVELBDONSL L H127% Y, Schwartz i3,
DIFIOR 372 GFREEXZRB LY, Mz g
B, FrAERE CZoHELL, MRS S LT
flighTwb,

GFR (mL/min/1.73 m? =kxht/Scr

ZZThtizHE (em), kiZ ht/Ser %9 % LBIE
BMThHb, Scr 37 V7 F o VvEERT DL LHREIC
BT %720, EREEA 38 HATHO N Tlik=0.33,
e 38 A LIKED IEW R Tld k=0.45, /METIE
k=0.55 & ki RIS LI ICEILS 2 Mli% & 5,
wt (BN D body size KT LDTH Y, WL}
N7z wt IZRHNCRE R IEZRL, R TEMHICnT
DWTW X, Ln(wt)/Ser b 131E GFR OHER & FEED
HHNEZRTIDEEZOND, TNHDZEH S Ln
(wt)/Ser 28 CLasx DA B FERE L LTHRD LN
bDLEEZ LN,

ABK 37 3V EHERRMINETH 5720, KROH|
TER L LCTHIS N2 Bk, & UMRRE EAOFEA
VETHY, MPREDE=ZY) v 7% Ledboks
mEEPEEND, OHKGEFTIEIDHAA, TDM &
FEhi L 2050 OFRG NI H 2o TH, EWOREN
IRTGA—=FIZEETH 5205, ABK O/NRICBITF 5 HHE
MNF XA —=FIdERINTW Dol REFHTIZE - T,
INRARIZBT B BHERI YT X — & HifeE S iz,

%k, R XOERILE 49 B H AL SR AR
AR S - 5 51 ol H ARG 7 2 0 H A 7 &6 [H
4% (20024E 10 H, i) 12 THELZ,
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Population pharmacokinetics of arbekacin in pediatric patients

Toshimi Kimura’, Hideya Kokubun”, Masato Nonoyama®”, Shigehiko Shimada",
Nobuo Matsuura® and Keisuke Sunakawa”

UDepartment of Pharmacy, Kitasato University Hospital, 1-15-1 Kitasato, Sagamihara—shi, Kanagawa
228-8555, Japan
?Division of Infectious Disease, Kitasato University, School of Medicine

¥Division of Pediatrics, Kitasato University, School of Medicine

Arbekacin sulfate (ABK), an aminoglycoside antibiotic, has been approved for use in pediatric patients,
although its precise pharmacokinetics have not been evaluated due to patient growth and development. We
analyzed ABK pharmacokinetics in infants and children by a pharmacokinetic analysis program with the
Nonlinear Mixed Effects Model (NONMEM) to estimate population pharmacokinetic parameters. Data was
collected retrospectively from 37 subjects 2 months to 17 years old, who received ABK on admission to the
pediatric ward of Kitasato University Hospital and who underwent therapeutic drug monitoring.
Population pharmacokinetic parameters were calculated and pharmacokinetic variation factors of ABK
analyzed with clearance (CLasx) and volume of distribution (Vdasx) as pharmacokinetic parameters of the
1-compartment model, using ADVAN 1 and TRANS 2 subroutines. A relative deviation model was used to
determine of intersubject variance, and an absolute deviation model for intrasubject variance. Blood
concentration samples totaled 80. At a mean dosage of 3.5 mg/kg/dose, blood concentration at 1 hour after
the start of drip infusion was 1.5 to 23.5 mg/L and the trough concentrations was 0.4 to 2.8 mg/L. The
average CLusx for all subjects, obtained in a basic model of NONMEM analysis, was 0.140+0.09 (L/h/kg),
and the average Vdasx was 0.47 +0.16 (L/kg) . CLasx depended on serum creatinine (Scr), and CLaex changes
due to aging correlated well with logarithmic function. Vdaex started gradually decreasing in infants, which
correlated well with exponential function, and ended up at 0.3L/kg in adults. ABK population
pharmacokinetic parameters were finally estimated at: CLasx=0.146 Ln (wt) + Ser (L/h), Vdasx= (0.334 +
0.11 Age %) X wt (L)



