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P. aeruginosa®] 7} gt A MICs,2 ceftazidime 64 ug/
mL, cefepime 64 pg/mL, aztreonam 32 #g/mL, amikacin 32
pg/mL, gentamicin 256 xg/mL, rifampin 32 pg/mL, merope-
nem 32 pg/mL, ciprofloxacin 32 pg/mLo]| ] 31, MIC,,2 cef-
tazidime 128 ug/mL, cefepime 512 pg/mL, aztreonam 64 ug/
mL, amikacin 32 #g/mL, gentamicin 4,096 uxg/mL, rifampin
32 pg/mL, meropenem 64 pg/mL, ciprofloxacin 128 pg/mL

Table 1. In vitro activities of antimicrobial agents against P.

aeruginosa strains

Antimicrobial No. (%) of strains

agents Resistant  Intermediate Susceptible
Ceftazidime 18 (90) 2 (10) 0(0)
Cefepime 9 (45) 1(5) 10 (50)
Aztreonam 18 (90) 2 (10) 0 (0)
Amikacin 12 (60) 1(5) 7(35)
Tobramycin 20 (100) 0(0) 0(0)
Gentamicin 20 (100) 0(0) 0(0)
Meropenem 20 (100) 0 (0) 0 (0)
Imipenem 20 (100) 0(0) 0(0)
Ciprofloxacin 20 (100) 0 (0) 0 (0)
Rifampin 20 (100) 0(0) 0(0)
SXT 20 (100) 0(0) 0(0)
PIP/TZP 18 (90) 0(0) 2 (10)
TIC/CLA 20 (100) 0(0) 0(0)
Colistin 0(0) 0(0) 20 (100)

Abbreviations: SXT, trimethoprim/sulfamethoxazole; PIP/
TZP, piperacillin/ tazobactam; TIC/CLA, ticarcillin/clavula-
nate
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Table 2. Minimal inhibitory concentrations (MICs) of
antimicrobial agents against multidrug-resistant P.

aeruginosa

MICs (#g/mL) of antimicrobial agents

Antimicrobial agents

Range MIC;, MIC,,
Ceftazidime 16 - 256 64 128
Cefepime 32-1,024 64 512
Aztreonam 16 - 256 32 64
Amikacin 4->32 32 32
Gentamicin 2 ->4,096 254 4,096
Rifampin* 16 - 256 32 32
Meropenem 8-256 32 64
Colistin* 025-2 1 2
Ciprofloxacin 32-128 32 128

* resistant breakpoint of rifampin; 24g/mL
* resistant breakpoint of colistin; 4ug/mL

2 YEE 2SS JElY o1, colistin®] MIC;, & 1 ug
L, MIC,,& 2 pefmL 2. 24243 9] o] $1%1CHTable 2).

Checkerboard & 53¢+ gyt Hazs B3 4
3} P. aeruginosa 20 7t At =
QAT 22 FEASe Aoke
cing okl w2

0
7} gentamicin< ¥ 33}

S
el
N
ofy

ceftazidime®} amika-
8 T (40%), ceftazidime
S ] 13 T F(65%), ceftazidime

7} aztreonam=- H 3319 S Uﬂ 4 TF(20%), cefepime}
amikacin% W eksll 2 uf 9 T F(45%), cefepime™} genta-
micinS 339 S o 15 -?('1(75%), cefepime™} aztreo-

¢

nam< W3l S wf 2 7 3(10%), colistin@} rifampin<-
Hiteld S W 1 T5(G%) A dZEHAT Yux = F
#tR 1, 2282 JEA T F = gl th(Table 3)

Gentamicin@} t} 2 37 A WA 2RSS HOl A
o] 4] = gentamicin MIC7} 7+A4] +&74A] wolzl —&Z
= g1}, Ceftazidimeo] Y} cefepime} amikacin®] * gt

Al B8 35S HQl A9 = ceftazidimeo] Y cefepime

MICE 74 FE7MA] YolR 3= g aAw F71e
2 YolR #F+& ceftazidime 20% 9} cefepime 35%°] 3
11, amikacin®} cefepime $A] amikacin MIC7} 10% (2/
20) ATl A A o gobsith

o o#
WME 2ot AR ALY Wddo] A E Ao A P.
aeruginosa’} 5% A9 = Lo Fda, 0 #FS &

o] Al Wae et ER X5 o 5o
KONSAR (Korean national survey of antimicrobial resistan-
ce)oll o3 2002\ ceftazidime WA 21%, cefepime W4
22%, imipenem W A & 22%0°] 1 t}H[12]. 2004\ = 1274
e Ao Ao AoE H] L8t ceftazidime WA 21%,
cefepime WA 22% 2 imipenem WA 26% 2 X 1% At}
[13].

ol ¥l t}Al WAl P. aeruginosa 2] A9 kx| £ 3} 7
ol 9 47 B4 B 2 AeH A 2k colis
tino] 2o #EF, v % 2 2UY Tl dECR E
£ beta-lactam #| A 2} W &sle] T A o7 X FHIAYTH
1 3koh{14, 15]. T3k A A Q) A& o7 colistin @Eo]L}
ceftazidime¥} W g Qo] g3& o)t 32 [3] co-
listin®} rifampin ¥ & 2\ A] A5 3 7F 2131, colistin?}
ceftazidime, aztreonam, meropenem 2 ciprofloxacin ¥ g+
Al dEeEn o g33olgts Biso] lTHle,
17]. & Aol A= 127F4] o] o] ofAl o thA| /g P.
aeruginosa .5 T35 A colistinol] 744l S YEY L
™ colistin¥} ceftazidime©] Y rifampin¥} ¥ '%L/\] e 7
#3 Ao 2 Ve 17 ol A v rifampin®} B $A] F
BasS et ol g & Aol = A HFEHE
TSt W e Aold Fx i, #5o] wE A
ol 2 yehd & vk AZtE ). Colistine A5 E IS
Holg Aol gllonz WAFFY A5 &
502 Folahe o] &3 Aol

w3k A WNA P. aeruginosal] o) gk A€ kA 2 beta-
lactam¥} aminoglycoside A 4| 2] &+ A g Qo] §3}
Aol k= Ba7t ATH5, 6]. Mintz} Drew[6])] 2] 51

=
O s

F

Table 3. Activity of antimicrobial combination on multidrug-resistant P. aeruginosa by checkerboard method (N=20)

% of isolates

Conbination effect CAZ FEP COL

AN GM ATM AN GM ATM CAZ RIF
Synergy (FIC index <0.5) 0 0 0 0 0 0 0 0
Partial Synergy (0.5< FIC index <1) 40 65 20 45 75 10 0 5
Indifferent (1< FIC index <4) 60 35 80 55 25 90 100 95
Antagonistic (FIC index >4) 0 0 0 0 0 0 0 0

FIC index <0.5, synergy; 0.5< and <1, partial synergy; 1< and <4, indifferent; >4, antagonistic
Abbreviations: CAZ, ceftazidime; FEP, cefepime; COL, colistin; AN, amikacin; GM, gentamicin; ATM, aztreonam; RIF,

rifampin.
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In Vitro Activity of Antimicrobial Combination against Multidrug-
Resistant Pseudomonas aeruginosa

Jeongsook Yoon', Heewon Moon’, and Miae Lee’
9 b

Labgenomics Clinical Laboratories'; and Department of Clinical Pathology’, Mokdong Hospital,
College of Medicine, Ewha Womans University, Seoul, Korea

Background: Pseudomonas aeruginosa frequently causes nosocomial infection. Recently, there
have been reports of infection with multidrug-resistant P. aeruginosa. The purpose of this study
was to evaluate the in vitro effect of antimicrobial combination against multidrug-resistant P.
aeruginosa.

Methods: Twenty isolates of imipenem and/or cefepime resistant P. aeruginosa were collected
from the microbiology laboratory of Ewha Womans Unversity Mokdong Hospital. Checkerboard tit-
ration method was used to assess the activity of ceftazidime or cefepime in combination with ami-
kacin, gentamicin or aztreonam, and colistin in combination with ceftazidime or rifampin.

Results: All isolates were resistant to more than 12 antimicrobial agents including imipenem and/
or cefepime by broth microdilution method; however, no isolates were resistant to colistin. Most of
the isolates showed high level resistance to ceftazidime, cefepime and meropenem, with MIC,, of
128, 512 and 64 pxg/mL, respectively. The MIC,, of colistin was 2 xg/mL, which is within the suscep-
tible range. Synergistic effect was not detected by the checkerboard titration method with any anti-
microbial combinations. However, a partial synergy was observed in 40% of the isolates with the
combination of ceftazidime and amikacin, 65% with ceftazidime and gentamicin, 45% with cefepi-
me and amikacin, and 75% with cefepime and gentamicin. Other antimicrobial combinations sho-
wed indifference against most strains, and antagonism was not observed.

Conclusion: Multidrug-resistant P. aeruginosa isolates were all susceptible to colistin. The com-
bined regimens of ceftazidime with amikacin or gentamicin and cefepime with amikacin or gentami-
cin revealed a partially synergistic effect in 40-75% of the isolates.

(Korean J Clin Microbiol 2006:9(1):1-6)
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