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Table 1.0 Univariate analysis of predicting factors for arbekacin efficacy in patients with pulmonary MRSA infection. Statistical
significant variablest P 0 0.050 are indicated in bold type

No. of patients] %[

P ORI 95% CIO
Effectivell n O 260 Not effective(l n O 180J
Gender[] female/malel] 2124 0 7.7/92.30 3/15 [116.7/83.30 0.39 2.400 0.4-160
Median age in years] IQRC 76 0 70-780) 70 [ 60-740 0.06
Underlying disease
COPD 9 0 34.60 2 01110 0.16 4.2000.8-22.70
CNS disease 8 [0 30.80 7 [038.90 0.75 0.70 0.2-2.500
Malignancy 13 [J50.00 8 0 44.40 0.77 1.300 0.4-4.200
PD parameters
MIC forGMO O 1 pg/mL /0O 8 pg/mLO 17/9 [0 65.4/34.600 10/8 [0 55.6/44.400 0.55 1.500 0.4-5.200
MIC distribution for ABKO p g/mLO IQRO 1 J1.0-2.00 1 01.0-2.50 0.18
Dose of ABK given to patients
Median single doseld mgd IQRO 200 [0 150-2000 100 0 75-1810 0.02
PK parameters
Median Cmax p g/mLO IQRO 10.3 [08.4-12.30 7 05.7-9.00 0 0.01
Median TroughO p g/mL0 IQRO 0.4 00.3-1.20 0.4 [J0.3-0.80 0.88
Median KeO /hr0 IQRO 0.14 00.1-0.20 0.17 00.1-0.20 0.18
Median vdO LO IQRO 17.9 [0 15.5-20.800 18.7 0 14.1-20.90 0.77
Median AUCO p g/mLO hrJ IQRO 76.8 [0 62.8-94.60 60.3 040.5-71.30 0O 0.01
Median Tw.00 hrJ IQRO 51 0 4.0-6.30 4 [0 3.2-5.60 0.16
PK/PD parameters
Cmax/MICO 8 16 061.50 1 05.60 0 0.01 27.203.1-237.30
Median Cmax/MICO IQRO 8.5 [16.8-10.50 4.7 [03.3-6.50 0 0.01
Median AUC/MICO hr0 IQRO 72.2 [054.8-87.40 38.6 [0 28.0-58.50 [ 0.01
AUC/MICO hrO O 25 24 09230 16 0 88.90 0.99 1.500 0.2-11.800
AUC/MICO hrOJO 50 20 076.90 6 033.30 0 0.01 6.70 1.8-25.400

IQR, interquartile range; PK, pharmacokinetic; PD, pharmacodynamic; ABK, arbekacin; GM, gentamicin; COPD, chronic obstructive
pulmonary diseases; CNS, central nervous system; Vd, volume of distribution; Ke, elimination constant
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Table 2.0 Univariate analysis of effective eradication factors in patients with pulmonary MRSA infection. Statistically significant
variables[] P [0 0.050 are indicated in bold type

No.[ %0 of patients

P ORI 95% CIO
Eradicated*J n 0 130  Not eradicated?1 n 0 310
Gender] female/malel] 2/11 [0 15.4/84.600 4127 [012.9/87.10 0.99 0.80J 0.1-5.10
Median age in years IQRC 76 [J 66-800J 72 [ 66-7600 0.35
Underlying disease
COPD 6 0 46.20 5 016.10 0.06 4.50 1.0-19.00
CNS disease 3 023.10 12 [038.70 0.49 0.5000.1-2.10
Malignancy 8 061.50 13 041.90 0.33 2.2000.6-8.300
PD parameters
MIC for GMO O 1 pg/mL /0O 8 pg/mLO 9/4 [0 69.2/30.80 18/13 [158.1/41.90 0.74 1.600 0.4-6.40
MIC distribution for ABKO p g/mLO IQRO 1 01.0-1.00 1 0 1.0-2.00 0.07
Dose of ABK given to patients
Median single doseld mgOd IQRO 200 0 175-2000 150 [0 100-2000 0.02
PK parameters
Median Cmax p g/mLO IQRO 10.8 [18.7-13.50 7.9 6.5-10.70 0.01
Median TroughO p g/mLO IQRO 0.4 00.2-1.40 0.4 [00.3-0.80 0.63
Median Kel /hrd IQRO 0.14 00.13-0.170 0.14 0 0.11-0.20 0.84
Median VdO LO IQRO 18.1 0 15.5-20.90 18.5 0 15-20.50 0.97
Median AUCO p g/mLO hrO IQRO 75.3 [ 65.7-88.30 62.5 [154.7-88.50 0.04
Median T2 hrOJ IQRO 4.9 [14.15-5.4501 4.8 [03.4-6.10 0.8
PK/PD paramenters
Cmax/MICO 8 10 076.90 7 022.60 0 0.01 11.402.5-53.30
Median Cmax/MICO IQRO 9.0 [18.0-11.60 5.7 03.3-7.90 0 0.01
Median AUC/MICO hrO IQRO 75.3 0 65.7-88.30 40.7 0 28.2-62.80 0 0.01
AUC/MICO hrO O 25 13 010000 27 087.10 0.3
AUC/MICO hrD O 50 13 01000 13 04190 0 0.01

1UMRSA eradicated
2IOMRSA not eradicated

IQR, interqartile range; PK, pharmacokinetic; PD, pharmacodynamic; ABK, arbekacin; GM, gentamicin; COPD, chronic obstructive
pulmonary diseases; CNS, central nervous system; Vd, volume of distribution; Ke, elimination constant
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Fig. 1. Change in MICs of arbekacin in methicillin-resistant
Staphylococcus aureus.
First periods:1994-199801 301 isolates(] Second periods:
200001 72 isolatesd

MICOODOOODODOO1994 000 1998 O 00 <0.060
32 pg/mLO0O 20000 05016 ug/mLO O OO0
O0OO0OMIC,O000 MIC,OODOOO0DDOO0ODO 0.25
pg/mLm.25 pg/mLO00 025 ug/mLIO 000000

O 4pug/mLO02ug/mLO00 4pug/mLO000OO



472 oooooboooaoand

SEPT. 2004

"o o O

0000000 0oO00oOMRSADOOOOOOOOO
0000000000 oooooooooooooon
O000D0000DABKOODODOODODDODOODODOOOOO
ooo

00000000 ABKODOODOOO 10 1500 200
mgd 20000000000000000DOOODODOO
TDMOOO0D000000O0000D0DO00O0o0oog
000000000000 10200000MO0000
O0000000000000"MWO0000 4000
jglgov7o000 1010000000000 00D0OO
UbooobodobouobodbdbdiPK parameter
OosCcr00000000O0O0ODO0OODODOOOO TDM
000000000000 CmaxO 12ug/mLO0000
OCmin0d2ug/mLO0000O0O0O0OOOO0OOOOO
00 dibekacinl DKBOO OO OOOOOOOOOOOO
OMO00MDOABKO 10 1000000000000
0000000000 0ooooooooooooon
000000000101 0000000000 Cmax
oo0ooooooo

00000000ABKOOODOOOOO MRSAOD OO
000000 Cmax/MICOOOO0ODOO0ODOOOOO0OO
O00o0ooooo TDMODO0OCOOO0OO0OOOMIC
000000 PK/PDparameter 0 000 000000
00o0oooooooooo

ABKOOOOOTDMO MICOODOOOOOOOOO
00000000000 000D0000 ABKO MICO
000000000000 0000OO0OABKO DKBO 1
0O 00O SB4-amino-2-hydroxybutyryDd AHBOO OO OO O
0000000000 o0ooooooooooooon
0000000000 0ABKDO gentamicid GMO O O
0000000000 4ug/mLO000MICODO™
NCCLSU OO GMIOODODOO0OO0O0DO0O00O04ug/
mLOOOO00D0000000000000000000
0000000000 00oDABKOODOODOOOO GM
oooDoMICOOOODODOOODOOOOOOOGM
O0o0D0DO0oooooooo8doooMICODOOO
O0000000™MOO00O0OOABKO MICOOOOO
0000000000 0oooooooooooooon
00000000000 moooooo MIC DO D Fig.
10000000ABKODODOOMICODDOODOOO
000000000000000 4ug/mLO000000O
000000o0ooo0ooooooooOo ABKOOOO
0000000000 0ooooooooooooon
0000000000 4ug/mLO00000000O0OO

0“ 000" 00000000000000 MICOOO
0oo0o0oOoooooo

00000 MICOODOODOOOPK/PD parameter O O
0000000000000000000000000
0000 ABKO MICO 104ug/mLO0000000OO
0000000000000 0000000000
Cmax0OOD12ug/mLO00O0D0000DODOOO0
Cmax/MICO 8000000000000 00OOPK/
POOO0OOODOOOOO 1.5ug/mO12/800 00000
O0O02ug/mLOMICO0OOOODODOODOOOOO
00000000 ABKO MICOOOOOOOODOOO
OMCOOOOODDOOO0OO0O0OODO0DOO00O0000 4ug/
mLOOODO0OO0O00O00O0000000D0000000
OO0 Cmax/MICO 8000000000000 0O00OO
oooono

0000000000000 O0OO0oMICOOODOOO
00000000000 100 4ug/mLO00000O0O0O
0000000000000000000000000
O000000ABKOOOOOOMICOOOOOODOO
00000000000000000

PK/PDparameterDDDDD ABKOOOOOOOO
0000000000000000000000000
000000000000 0000000000 PK/PD
parameter U0 OO0 OO0OoOoooOooooooOoOO
00000000000000000000000

0 |

10 Jacobs M R: Optimisation of antimicrobial therapy us-
ing pharmacokinetic and pharmacodynamic parame-
ters. Clin Microbiol Infect 7: 5890 596, 2001

20 Frimodt-Moller N: How predictive is PK/PD for anti-
bacterial agents ? Int J Antimicrob Agents 19: 3330
339, 2002

30 Nicolau D P: Optimizing outcomes with antimicrobial
therapy through pharmacodynamic profiling. J Infect
Chemother 9: 2921 296, 2003

40 Lacy M K, Nicolau D P, Nightingale C H, et al: The
pharmacodynamics of aminoglycosides. Clin Infect
Dis 27: 230 27, 1998

50 National Committee for Clinical Laboratory Standards

0 NCCLSO Approved standard-Sixth Edition M7-A6,
Methods for dilution antimicrobial susceptibility tests
for bacteria that grow aerobically. NCCLS, Wayne,
2003

600 Mattie H, Craig W A, Pechere J C: Determinants of ef-
ficacy and toxicity of aminoglycosides. J Antimicrob
Chemother 24: 28101 293, 1989

70 000000 0OU0OO0O0OO0OO0O0O000O00D0O HBK
000000000 Chemother 34: 410 57, 1986



VOL. 52 NO. 9 MRSAOOODODODO ABKOOODODO PK/PDOOODOOOOOO 473

Study of clinical significance of PK/PI pharmacokinetic/pharmacodynamicO
parameters after administering arbekacin to patients with pulmonary
methicillin-resistant Staphylococcus aureus infection

Naoko Tanikaze', Masaru Komatsu', Kouichi Shimakawa' and Ikuyoshi Yamamoto®™

"Department of Clinical Pathology, Tenri Hospital, 200 Mishima, Tenri, Nara, Japan
*Department of Pharmacy, Tenri Hospital

Pharmacokinetic/pharmacodynami@l PK/PD0 parameters are useful predictors of clinical efficacy and bacte-
rial eradication. Aminoglycosides have concentration-dependent antibacterial activity and the Cmax,/MIC ratio
of aminoglycosides correlates with clinical efficacy.

We retrospectively studied 44 cases of pulmonary MRSA infection treated with arbekaciil ABKOto determine
the significance of PK/PD parameters. The ABK serum concentration was determined by FPIA, PK parameters
were calculated, and 1-compartment model simulation was done. Cmax,/MIC of 8 or more was statistically
shown to be predictive for clinical efficacy] P 0 0.01, odds rati@] OR[TJ 27.0 9500 confidential intervadl CICT] 3.1-
23711 and the correlation of Cmax,/MIC with bacterial eradicationd P 0 0.01, ORO 1.68 950 CI 1.2-2.3[1] was
also statistically predictive. These results suggest that the Cmax,/MIC ratio correlates with clinical efficacy and
bacterial eradication, and thus PK/PD parameters integrating ABK MIC as a PD parameter covariate for the PK
parameter Cmax should be estimated to optimize MRSA treatment.



