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Fig. 1. Antimicrobial combination scoring with the break-point checkerboard plate method.

+: Presence of visible bacterial growth, —: Absence of visible bacterial growth

Susceptible: susceptible minimum inhibitory concentration of each antimicrobial, Intermediate: in-

termediate minimum inhibitory concentration of each antimicrobial
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Table 1. Effect of various combinations against pre-MDRP (n = 16) and MDRP (n = 10)

Antimicrobial Score Combination effect
L % total score™
combination 4 3 2 1 0 + - Percent Undecidable
pre-MDRP
AMK/CPFX 1 0 3 0 0 63 1 3 25 12
AMK/RFP 0 2 2 0 3 36 3 4 43 9
AZT/CPFX 1 3 4 1 4 42 6 7 46 3
AZT/AMK 1 1 1 0 2 45 3 2 60 11
AZT/RFP 1 0 1 0 12 11 3 11 21 2
AZT/CL 3 1 2 0 2 59 5 3 63 8
CAZ/CPFX 6 1 1 1 3 63 9 3 75 4
CAZ/AMK 1 0 2 2 2 36 4 3 57 9
CAZ/RFP 3 1 1 1 9 30 6 9 40 1
CAZ/CL 2 3 1 0 2 59 5 3 63 8
CL/RFP 7 1 1 0 0 92 8 1 89 7
CL/CPFX 1 1 3 0 2 46 3 4 43 9
CPFX/RFP 3 1 4 0 5 44 4 9 31 3
MEPM/CPFX 4 3 1 1 4 54 9 4 69 3
MEPM/AMK 1 1 1 2 2 39 4 3 57 9
MEPM/RFP 0 2 2 1 11 17 5 11 31 0
MEPM/CL 2 3 2 0 2 58 5 4 56 7
PIPC/CPFX 4 3 3 1 2 62 9 4 69 3
PIPC/AMK 4 0 1 0 0 90 5 0 100 11
MDRP
AMK/CPFX 1 0 1 0 8 15 2 8 20 0
AMK/RFP 2 0 2 0 6 30 4 6 40 1
AZT/CPFX 0 1 1 0 8 13 2 8 20 0
AZT/AMK 0 1 2 0 7 18 3 7 30 0
AZT/RFP 1 0 0 0 9 10 1 9 10 1
AZT/CL 1 0 3 0 1 50 1 4 20 6
CAZ/CPFX 2 0 3 0 5 35 3 7 30 0
CAZ/AMK 1 2 2 0 5 35 5 5 50 0
CAZ/RFP 1 0 3 0 6 25 2 8 20 1
CAZ/CL 1 0 3 0 1 50 1 4 20 6
CL/RFP 3 1 1 0 0 85 4 1 80 5
CL/CPFX 1 0 1 0 3 30 2 3 25 6
CPFX/RFP 3 0 0 0 7 30 4 6 40 1
MEPM/CPFX 1 1 0 0 8 18 2 8 20 0
MEPM/AMK 1 2 0 0 7 25 3 7 30 0
MEPM/RFP 1 0 0 0 9 10 1 9 10 1
MEPM/CL 1 0 2 1 1 45 2 3 40 6
PIPC/CPFX 2 0 2 1 5 33 5 5 50 0
PIPC/AMK 3 1 0 1 5 40 5 5 50 0

* 9% total score = total score/perfect score X 100
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PR A X ERIRE T ICH 2 HERE TS <,
BRI ICU BB CIHRIBRHIC X 2MIMEDHE XS W E
WEINTVEY, HEBEICHET BRI L 5K
MUAE D RS, PHEIED 2 FIHREER STy
%%, =5, WIAE 5 LTl M #iy) 7 B b i
DOREH»EETH 595, pre-MDRP % 7213 MDRP I &



VOL. 64 NO. 1

BC 7'V — M & B PEARIRE O in vitro PF FZHA 85

LEGTHLIEDHHLE, BC 7L — FofEEN
HONLETIZIRESHIZI HOMEBLEE R L7290,
PURAL# = OB ENTLE Y, $72, BCFL—}
WBAF Yy THRIZE DB TERVWZ ELDH D, LT
235 C, EHEE & LT pre-MDRP % MDRP 28 E S
5 WU 2K U TRERIIEHR 2179 720 OBt EOF
B % B L 7298 F AV EE TH 5. RUTFEDORFHR
13, CL/RFP 2 X %P A° pre-MDRP %> MDRP &
BHRE 5 B REBRNIEH & L CA M 2R bl 2
LR ZRIZT A2 EELMATH L LEZ b,
fEim & LT, pre-MDRP B X O MDRP I2%3 % 2 %l
BEH#EP:E LT, CL/RFP OBHAE M TdH 5 W iEMEAs
R E N7z %72, preMDRP IZ%F L Ti&, CL/RFP
2z PIPC/AMK Ot & HH TdH % W ieEATRE S
nrzz.
MM ECHY ST XESD% L,
X ik
1) ChinN X, Neu H C: Synergy of azlocillin with amino-
glycosides. J Antimicrob Chemother 1983; 11(Suppl B):
33-8
2) Tateda K, Ishii Y, Matsumoto T, Yamaguchi K: ‘Bre-
ak-point Checkerboard plate’ for screening of appro-
priate antibiotic combinations against multidrug-
resistant Pseudomonas aeruginosa. Scand J Infect
Dis 2006; 38: 268-72
3) M FEEOWE R —MDRP, MDRA, NDM-1
BEAER A& T— HEPREKEE 2013;20:9-14

4)

5)

6)

7)

8)

9)

10)

Zavascki A P, Bulitta ] B, Landersdorfer C B: Combi-
nation therapy for carbapenem-resistant Gram-
negative bacteria. Expert Rev Anti Infect Ther 2013;
11: 1333-53

NGRS AR, SRR, fEM -, BARET
HH O M TVAZRL Y F v A== F
7L — M & B LA VAR T & SRE 2R3 5 6
FEIRO DD X 3 7T & % 7 flile HALFE&RE

2011; 59:172-6

Aoki N, Tateda K, Kikuchi Y, Kimura S, Miyazaki C,
Ishii Y, et al: Efficacy of colistin combination therapy
in a mouse model of pneumonia caused by
multidrug-resistant Pseudomonas aeruginosa. ] An-
timicrob Chemother 2009; 63: 534-42

Tascini C, Gemignani G, Ferranti S, Tagliaferri E,
Leonildi A, Lucarini A, et al: Microbiological activity
and clinical efficacy of a colistin and rifampin combi-
nation in multidrug-resistant Pseudomonas aerugi-
nosa infections. ] Chemother 2004; 16: 282-7

el R, HY B, RIUET : Checkerboard plate
# 72 2 Al HERR R B 12X 3 % aztreonam & 7 3
J 7 2y FRITHEOPHRIR OGS BGE G

2009; 83:133-5

W Bt AR IR 3 2 B S o R &)
Bo HALHEEZRE 2005; 53: 476-82

Sligl W, Taylor G, Brindley P G: Five years of noso-
comial Gram-negative bacteremia in a general inten-
sive care unit: epidemiology, antimicrobial suscepti-
bility patterns, and outcomes. Int J Infect Dis 2006;
10: 320-5



86 H At % % 3 & & JAN. 2016

Dby
ﬁ
=
g

Survey of the combination antimicrobial effect against clinical isolated resistant
Pseudomonas aeruginosa using the break-point checkerboard plate method

Tomoyuki Enokiya”, Yuichi Muraki’, Akiko Nakamura”,
Masaki Tanabe’, Toshihiro Kaneko® and Masahiro Okuda”

Y Department of Pharmacy, Mie University Hospital, 2-174 Edobashi, Tsu, Mie, Japan
¥ Department of Central Clinical Laboratories, Mie University Hospital

¥ Department of Patient Safety and Infection Control, Mie University Hospital

Combination antimicrobial therapy has been required to treat resistant Pseudomonas aeruginosa infection in
critically ill patients. However, the efficient antimicrobial combination for Pseudomonas aeruginosa remains
controversial. In the present study, the antimicrobial combination effect on the clinically isolated Pseudo-
monas aeruginosa, which has resistance two or more drugs [Imipenem (IPM), Ciprofloxacin (CPFX) and
Amikacin (AMK)] from April 2009 to December 2014 in Mie University Hospital was investigated. Multi-
drug resistant Pseudomonas aeruginosa (MDRP) was defined as having resistance to all drugs from IPM, CPFX
and AMK. Pre-MDRP was defined as having resistance to 2 drugs from IPM, CPFX and AMK. Scoring analy-
sis was used to evaluate the results of the antimicrobial combination effect with the Break-point Checker-
board (BC) plate method. The analysis was challenged again when the skip phenomenon was observed. Six-
teen pre-MDRP strains and 10 MDRP strains were extracted. In the pre-MDRP strains, the combination of
colistin (CL) and rifampicin (RFP) was most effective (92%; total score 33/perfect score 36) and a combina-
tion effect was observed in 8 of 9 strains. In addition, the combination of piperacillin (PIPC) and AMK was
the second most effective (90%; total score 18/perfect score 20) and a combination effect was observed in 5
of 5 strains. On the other hand, the combination of CL and RFP was most effective for MDRP (85%; total
score 17/perfect score 20) and the combination effect was observed in 4 of 5 strains. In conclusion, the combi-
nation of CL and RFP would be considered as one of the useful options for the empiric treatment of resistant
Pseudomonas aeruginosa infection.



