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Abstract
Pseudomonas aeruginosa is one of the leading causes of nosocomial infections. The increasing
frequency of multidrug resistant Pseudomonas aeruginosa (MDRPA) strains is concerning as
efficacious antimicrobial choices are severely limited. A total of 125 strains of Pseudomonas
aeruginosa isolated from various clinical specimens in Daegu area were tested for antimicrobial
drug susceptibility to 28 drugs including polymyxin B, colistin, cefepime, meropenem and
levofloxacin. Pseudomonas aeruginosa were most frequently isolated from sputum (49.6%), and
followed by urine (22.4%), wound discharge (11.2%) and etc. All the strains were susceptible to
polymyxin B and colistin. The resistance frequencies of piperacillin, cefepime, aztreonam and
imipenem were 32.0—36.8%. The resistance frequencies of carbenicillin, ticarcillin, ceftazidime,
ceftriaxone, meropenem, netilmicin, tobramycin, norfloxacin, ofloxacin and levofloxacin were
42.4-61.6%. Most of strains were resistant to cefoperazone, cefotaxime, moxalactam,
ceftizoxime, amikacin, gentamicin, ciprofloxacin and moxifloxacin, and all the strains were
resistant to rifampin and tetracycline. MIC90 of aztreonam, imipenem, ciprofloxacin and rifampin
were 64 pg/mL, and those of piperacillin, ceftazidime, norfloxacin and tetracycline were 128—256
rg/mL. MIC90 of the rest of the drugs were more than 1024 xg/mL. Isolation frequency of MDRPA
strains was 82.4% (103 strains) and was highly prevalent. Twenty five (20.0%) strains were
multiply resistant to 21 drugs and 71 (56.8%) strains were multiply resistant to more than 11
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drugs. Continued surveillance of MDRPA prevalence and antimicrobial resistance patterns should
provide information that is important to choose effective drugs for MDRPA infections.
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f—lactamZ ¥+ A 10% (carbenicillin,
piperacillin, ticarcillin, cefoperazone, ceftazidime,
cefotaxime, moxalactam, ceftriaxone, ceftizoxime,
cefepime), aztreonam, carbaphenem7 2%
(imipenem, meropenem), aminoglycoside] 4%
(gentamicin, netilmicin, tobramycin, amikacin),
nalidixic acid, fluoro—quinolone| 5% (norfloxacin,
ofloxacin, ciprofloxacin, levofloxacin, moxifloxacin),
polymyxin B, colistin, rifampin, chloramphenicol,
28%) FTAE AHg3tol AP
THE &fe] &N A LF"
o] A& vhzo] Adate] 70Tl W5 Hitat
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Co., Sparks, MD, USA) & AHg-st3la, FA#S
tryptic soy broth (Becton, Dickinson and Co.,
Sparks, MD, USA) o]l ahF wl st 5 2|4 o+
Z 1004 3435k Steers' multiple inoculator
Esto] 37 °ColA sk WA ths o 5
FE Hol A4 YA 5% (Minimal Inhibitory
Concentration: MIC) & A3ttt = A& njrt
AL 5 Y3+ Pseudomonas aeruginosa
ATCC278533} Escherichia coli ATCC25922%
A SIS TH[13].

thokAl U =5 (MDRPA) & #4752
Obritsch 59 [1] 71+& A£3t9], p—lactam7,
carbaphenem?|, aminoglycosides % fluoro—
quinolone &+t A& oA Aol% 3 A ol
o] Ao A WA FEit-s MDRPAR 3
g3ttt

4%

AEelA e Seate =
1255 & 625 (49.6%) 7k A%

H 2857(22.4%), 72})2}7]'74‘3 14T(11 2%), A
77 (5.6%), 8Y 45(3.2%) T THE 2
S5 YER St (Table 1).

p-lactamAl A 2 #HA FatAof ozt =
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o] Y& Yeb 2, ticarcillin, ceftazidime,
ceftriaxone % meropenem®|i= 42.4—-56.8% %]
ol UAS YeERSItH(Table 2). Carbenicillin,
cefoperazone, cefotaxime®]+ 61.6—68.0% %]
ol A WAS YeEt Sl 2, moxalactamel &=
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Table 1. Isolation frequency of Pseudomonas aeruginosa
from various specimens

Specimens No. (%) of strains
Sputum 62 (49.6)
Urine 28 (22.4)
Wound Discharge 14 (11.2)
Body Fluids 7(5.6)
Ear Discharge 4(3.2)
Blood 4(3.2)
Bile 3(24)
Throat Swab 2 (1.6)
Ascitic Fluid 1(0.8)
Total 125

2w ESktH(Table 2).

AminoglycosideZAld A ¢ fluoro-—
quinoloneAld =t Aol thet w542 Y&,
tobramycin, norfloxacin¥ levofloxacine]+
56.8=57.6%7F W= YEFAAL, netilmicin¥}
ofloxacin®ll= 60.8-63.2%7F WA S Ve At
(Table 3). Amikacin, gentamicin, ciprofloxacin
4l moxifloxacindli= 71.2-82.4%7} W/3& e}
Ytk (Table 3). 90% MIC+ norfloxacin¥}
ciprofloxacine 64-128 pg/mLo| %1, 7] €}
aminoglycosideZl €@ & o 4l = & fluoro—
quinolone Al ¥ A& >128 — >1024 pg/mL
2 v E3%H(Table 3).

Polymyxin B, colistin & 7]€} &+tA]o o3t
5579 YAEE, polymyxin B9 colistinol&=
Aol 9191e ™, rifampin, chloramphenicol
4 tetracyclinedl= & #5771 WA S UERS
b (Table 4). 90% MIC+ polymyxin B9}
colistinol &= 2 pg/mLE 1, rifampin¥
tetracyclinedl+ 64-128 pg/mLoll o,
chloramphenicolel+= 1024 pg/mL ©]AF 0 =2 njj$-
=9 tH(Table 4).
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Table 2. Antimicrobial activities of S-lactam antibiotics and related drugs to isolated Pseudomonas

aeruginosa

Antimicrobial agents NO' (%) Of_ MIC (g/mL)"

resistant strains Range 50% 90%
carbenicillin 77 (61.6) 4->1024 512 >1024
piperacillin 46 (36.8) 0.5-1024 64 256
ticarcillin 67 (53.6) 0.5->1024 128 >1024
cefoperazone 85 (68.0) 2->1024 128 1024
ceftazidime 71 (56.8) 0.5-512 32 128
cefotaxime 84 (67.2) 4->1024 256 >1024
moxalactam 97 (717.6) 4 ->1024 128 >1024
ceftriaxone 71 (56.8) 4->128 128 >128
ceftizoxime 113 (90.4) 2->128 128 >128
cefepime 43 (34.4) 0.125->128 8 >128
aztreonam 40 (32.0) 4 ->1024 16 64
imipenem 46 (36.8) 0.0625 - 128 0.5 64
meropenem 53 (42.4) 0.125->128 0.25 >128

a; 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.
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Table 3. Antimicrobial activities of aminoglycosides and quinolones to isolated Pseudomonas aeruginosa

Antimicrobial agents NO. " Of. MIC /Ly

resistant strains Range 50% 90%
gentamicin 103 (82.4) 2->1024 1024 >1024
netilmicin 76 (60.8) 1->1024 512 >1024
tobramycin 72 (57.6) 1->1024 256 >1024
amikacin 89 (71.2) 1->1024 256 1024
nalidixic acid 124 (99.2) 16 ->1024 >1024 >1024
norfloxacin 71 (56.8) 0.25->128 32 128
ofloxacin 79 (63.2) 0.25->128 128 >128
ciprofloxacin 99 (79.2) 0.125 ->128 32 64
levofloxacin 71 (56.8) 0.25->128 32 >128
moxifloxacin 92 (73.6) 0.25 ->128 128 >128

a; 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.

Table 4. Antimicrobial activities of other antimicrobial agents to isolated Pseudomonas aeruginosa

L No. (%) of MIC (pg/mL)?
Antimicrobial agents ) )
resistant strains Range 50% 90%
polymyxin B 0 1-2 2 2
colistin 0 1-2 2 2
rifampin 125 (100) 32 ->1024 32 64
chloramphenicol 125 (100) >1024 >1024 >1024
tetracycline 125 (100) 16 ->1024 32 128

a; 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.
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Table 5. Isolation frequencies of multidrug resistant Pseudomonas aeruginosa (MDRPA?)

No. of resistant drugsb

No. (%) of strains

Cumulative percentage of

MDRPA
21 25 (20.0) 20.0
20 11 (8.8) 28.8
16-19 13 (10.4) 39.2
11-15 22 (17.6) 56.8
6-10 27 (21.6) 784
3-5 5 (4.0) 82.4
Total 103 82.4

a: The definition of MDRPA was established as restant to at least three drugs in the following classes:
B-lactams, carbaphenems, aminoglycosides, and fluoro-quinolones.
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