520 H KR AL % #F 3 % & M Gk NOV. 2006
(R - K]

Arbekacin O AR BHE ST X — F AT I IR D W 7RI G-k o Rl

AR FISEY - il HEZY - BPA A - Rtk MIERY - AF IREE - @I B4
VAL ARSI (Bl AU F AR R B SR )
PRI ST SR BN JE A
VAL BRI AR IS
DAL HLR A BB R
VAL HLIR AR AR/ R

CPRC184E 6 H 1 B2 - P 1845 7 1 18 HAHE)

INRIBEACERHE (2~3mg/kgx2/24 hr) 1232\ T arbekacin sulfate (ABK) #3#%5- 8725418
41 B UNRIRASCERG-RRE) 24l L, IEREEMEIREMHNT 712 2 (Nonlinear Mixed Effects
Model; NONMEM) 2 & ) BEEFZEMBIRE NS A — 7 ZHH L72e S HICFDF X —F 2RI EHE
BB 5 ABK WIHiF 532 %EL, L FOARY 74 TRIMAREORAEIC L &5 5:0 /%
fTo720 ABK #1ii#%53:123 ABK DY — 7 i 7mg/L LLE, b 72 2mg/LUT & 7425 X 9123
B -5 WMEEHRE L. 277 A (Clax) E&ZH#:H% (postconceptional age; PCA) 33 1
IR BICABICEIL L 72720, O$H 5313 PCA33HIZBE TS CLusk D £30% D CLagx = 5-2 5 28
H, 3THEEEREL, UTO4#IZEE L. PCA<28#H (4mg/kgx1/48hr), PCA=28 i, <33
#(3mg/kgx1/24hr), PCA=33#, <37 (4mg/kgx1/24hr), PCA=37 #(7mg/kgx1/24 hr),

WP 5-5: O %2 47 o 723 % B8 13 19 81 (NONMEM #IEiH5-88) Th o 720 NI SCERS-
BHCIY -7 (F¥=SD, ITHER ;10356 (35~222) mg/L, bF 71l : 6.0+4.7 (04~176)
mg/L & #EfE% R L72A%, NONMEM W58 ClaZh21h 90=+22(56~133 )mg/L, 1.6=0.8 (04~
32)mg/L L MHBEEIZRIFIZT Y ba—)L &Nz,

FAERTIEIH 2HESICL > T 7ED AR S, 24~48 R IR 5- O R 530
ARMELR SN,

Key words: arbekacin, population pharmacokinetics, nonlinear mixed effects model, neonate, dos-

age

B VAL AR E (neonatal intensive care unit: NICU) 12
B 5 MRSA G IZAE 4 BB S D, ISP HBE A kK
A AR AR AR R NICU % R Tl A A IS E (LT 5 72
O, ENT-H MRSA iGE 2 /R $HIRE I & 2 RG0S H 2
Thbo AHMTIEZY) axXRTF FRILMRSA HIETH 5
vancomycin 7% & UNIZ teicoplanin @ i 4 W% 5 53R AT XX
TR SN TV B, 7 3/ BHHARILE3E T 5 ABK
O AERELS BTSN TWw & v, glycopeptide-
intermediate Staphylococcus aureus (GISA) % B-lactam antibi-
otic induced vancomycin-resistant MRSA (BIVR) % & D7
N BRI A R RO Ht 25 S o, HiEJEICB1 5 ABK
OG- FMTIIE DD THELEHRE D> TD. T72, KA
BT 5 ABK %53t 7 3/ B RRIE R L Mk A
Wt & et R R T 5729012 TDM 28 S h, BATIZ
V—27fl:7~12mg/L, +5 71l ; 2mg/L VT & % 5¥%5
REIAHEIE S N TV A, FERICBIT 2EYEE LR 5 O

WCEEHR GBI T CRE SR T RWBIRICH 5, 207
R LT HAERORMPES TRV &R, ABERED S
FEEPEZH BHE R TIRANEIEI BT, IHREOT
- FEMAHEETH 2 2 EERBHIT SN D, bhvbiid 1998
4 4 A A SALE RSB NICU AR /NERA e I
FHOWT ABK #5485 S 7z IR 41 B % 3t 512 NONMEM?
EHWT, FERICBY S ABK OREN/T 2 — 5 25
L7 Fi, R CEo/NAHD: - iR 2~3mg/keg, 1
H 2 M) 2o {53, MNRIZHELTELL M
THEO LA, PR OEEHED 5, NONMEM (2 & 2 38
BYRE D ] TAHT TlE CLank A5 PCA KA L THEIICEA L
THY, HARICBIT 2 ABK #5213 PCA BEE I B
ETHAHZLaWMELRY bbIED /8T 2 —F 25k
DEPAERICEIT S ABK Al 582 e L, TDM %17
T&727%, ShZER6 OB N MPREEZL FaARS
T4 T L, NONMEM T ic 3o < FIs 50 F i

*HLCRR A X T 8-1



VOL.54 NO.6 FAERICBY 2 7 VNI 2 v oG- 521
0.2
L o

0.18 O  Scr; =0.5mg/dL 1)

016 [ A Scr;05<,=12 mg/dL

o1 | A Scr; 1.2 < mg/dL
b
=4
=~ I~ O
E 0.12 (@]
=3 L
= 0.1 1)
< , . o
= 0.08 o0 (@)
S
) L
€ 006 o A 4 7Y
S A
g 004 [ A A
© A

002 [ 7 A

A N A A A
0
23 28 33 38 43
Postconceptional age (weeks)
Fig. 1. Relationship between clearance of ABK and PCA for dosage regimen in neonates.
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Fig. 2. Dosage and simulated serum concentration of ABK in neonates based on our

population parameters.

Table 1. Patient profiles
Dosage
Pediatrics NONMEM
Number of subjects 18 female 9 female
and gender 23 male 10 male
PCA*! (wk) 333+7.0 (24.1-47.9) 341+4.7 (27.5-46.0)
GA*? (wk) 31056 (24.1-46.3) 20.7+4.4 (24.1-40.3)
PNA*3 (days) 16.3*17.9 (0-84) 31.0+25.0 (0-115)
wt (g) 1.66 = 1.15 (0.46-4.49) 1.34+0.77 (0.55-3.52)

0.72+0.48 (0.2-3.0)
3.0 (2.2-4.1)

Scr*4 (mg/dL)
avg dosage (mg/kg/dose)

1.07+0.68 (0.2-1.9)
42 (2.7-75)

*IPCA: Postconceptional age, **GA: Gestational age, **PNA: Postnatal age, *Scr: Serum creatinine,

mean * SD
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X 0BT SN G-B B T 28 R o 5k
JEFIS 1 BITH o 7275, TRXTCOLGEOMRE TS
ENTE, ERGERIT/NERMACERGRFICBNT
P39 30 mg/kg/Inl (12 KER I BR), & K$ G- 4.1 mg/
kg/Inl (12 e ERE), B/ 55 2.2 mg/kg/IAl, NON-
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w75 mg/kg/ Il (24 Rl RRE), /5 2.7 mg/kg/
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o R BILOME % Table 1 (ISR L7z b T 7HAEE
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Dosage peak concentration Range Rate of
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O Pediatrics 10.3%5.6 mg/L (35-222)  60.6%
@ NONMEM (=3 mg/kg/dose) 10.0 £ 2.9 mg/L (7.6-13.3) 100%
A NONMEM (>3 mg/kg/dose) 8.7 % 2.6 mg/L (5.6-11.9) 72.7%
Fig. 3. Comparison of serum peak concentration of ABK between pediat-

ric dosage and dosage based on NONMEM.
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D trough concentration ~ Range Rate of
osage
(mean = SD) (mg/L) <2mg/L
O Pediatrics 6.0 = 4.7 mg/L (0.4-17.6) 31.1%
@ NONMEM (=3 mg/kg/dose) 2.1+0.8 mg/L (1.1-32) 60.0%
A NONMEM (>3 mg/kg/dose) 1.7%0.8 mg/L (0.4-2.5) 75.0%

. 4. Comparison of serum trough concentration of ABK between pedi-

atric dosage and dosage based on NONMEM.
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WRELHFLG LTS, Barza HIEFAERICBITS Y
YERA Y OGHERIIRAOR 2 f5H b \VizEnLL
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Evaluation of initial dosage in neonates based on
population pharmacokinetics of arbekacin
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MRSA infection poses a great problem in neonatal intensive care units (NICU). Pharmacokinetics and op-
timum dosage of arbekacin sulfate (ABK), an anti-MRSA agent, have not yet been fully investigated in neo-
nates. We retrospectively analyzed the serum concentration of ABK in 41 neonates treated with ABK based
in the Ministry of Health and Welfare, Japan, approved dosage (pediatric dosage) at our NICU to assess popu-
lation pharmacokinetic parameters. The initial dosage was set based on the means of population pharmacoki-
netic parameters using a nonlinear mixed effects model (NONMEM). The dosage and dosage interval were
set to produce a trough of =2 mg/L and a peak of =7 mg/L. Because of a rapid change in clearance around
the postconceptional age (PCA) of 33 weeks, initial dosages were set between PCA of 28 and 37 weeks
(+£30% of the clearance at PCA of 33 weeks): 4 mg/kg X 1/48 hr at <28 weeks, 3 mg/kg X 1/24 hr between
28<weeks and <33 weeks, 4 mg/kg % 1/24 hr between 33< and <37 weeks, and 7 mg/kg x1/24 hr at 37<
weeks. The dosage was reassessed in 19 neonates who received the initial dosages given above. The regimen
given in the pediatric dosage peak and trough (10.3+56 (3.5-22.2) and 6.0+4.7 (0.4-17.6)mg/L). Our regi-
men satisfactorily controlled blood concentration [mean trough and peak values: 1.6 +0.8 (0.4-3.2) and 9.0+
2.2 (5.6-13.3) mg/L). Twice-a-day administration of ABK in neonates resulted in an accumulation in the
trough, indicating the efficacy of early dosage with a 24 to 48 hour interval.



