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= Abstract=

Changes of Antimicrobial Resistance of Pseudomonas aeruginosa
Isolated from Clinical Specimens

Jong-Wook Park'?®, Sung-Duck Paik? Won-Ki Baek??, Seong-Il Suh??
Byung-Kil Choe'* and Min-Ho Suh??

Departments of Immunology', Microbiology’ and Institute for Medical Science® Keimyung University
School of Medicine, Taegu, Korea

Two hundred and forty-seven strains of Pseudomonas aeruginosa were isolated from various
clinical specimens between 1987 and 1990 and in 1992 and their antimicrobial susceptibility to
22 drugs was tested by microdilution broth method and agar dilution method.

The most effective drugs against Pseudomonas were norfloxacin(Nf), ciprofloxacin(Cp), and
moxalactam(Mx). Only 18.6%, 28.1%, and 23.3% of strains were resistant to Nf, Cp and Mx
respectively, and 50% MICs of durgs were low. However ,90% MICs of Nf and Mx and
resistance frequency of Pseudononas to them were increased year by year. Cefoperazone showed
lowest resistance frequency rate, 18.4%, but its rate was increased to 67% in 1900 and 50%
and 90% MICs were also increased sharply. Aminoglycosides and others were not effective to
inhibit the growth of Pseudomonas.

Frequencis of multiple drug resistant strains which were resisitant to 70% or more of number
of drug tested were 16.7% in 1987 and 8.5% in 1988, however, they were increased to 20%, 33
% and 36% in 1989 and 1992.

In conclusion, antimicrobial resistances of Pseudomonas to durgs including quinolones have
been increased yearly, and we consider that countplans for preventing appearance of new multi-
ple drug resistant Pseudomonas must be needea.

Key Words : Pseudomonas, Drug resistance.
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Table 1. Isolation frequency of Pseudomonas aeruginosa from clinical specimens

Clinical No. of strains isolated
source 87-88 89-90 92 Total
Wound 39 10 34 83 (34.4)°
Urine 33 12 35 80 (33.2)
Sputum 11 4 16 31 (12.9)
Ear 4 8 6 18 ( 7.5)
Pus 0 8 0 8 ( 3.3)
Pleural Fluid 3 0 2 5 ( 2.1)
Eye 2 0 2 4 (1.7)
Catheter tip 0 1 3 4 ( 1.7)
Vagina 0 1 1 2 ( 0.8)
CSF 0 1 0 1 ( 0.4)
Skin 0 1 0 1 ( 0.4)
Stomach 0 1 0 1 ( 0.4)
Throat 0 0 1 1 ( 0.4)
Unknown 2 0 0 2 ( 0.8)
2Total No( %) of strains isolated.
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Fig. 1. Changes of antimicrobial resistance of Pseudomonas aeruginosa to other drugs. Dru-

of Pseudomonas aeruginosa to quinolones. Drugs gs tested are Ct(H-H) Cz(@-@). Mx(O-O)
tested are Ex(a-4), Cp(@-@®) and Nf(H-H). and Ak(A-A).
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Table 2. Antimicrobial resistance of Pseudomonas aeruginosa isolated from clinical specimens

No(%) of resistant strains

Drug 87 88 89 90 92 Total
1. Quinolones
Na 6(100) 94(100) 35(100) 12(100) 96(96) 243/247(98.4)*
Ex 3(50) - 6(17) 4(33) 44(44) 57/153(37.3)
Nf 3(50) 10(11) 4(11) 3(25) 26(26) 46/247(18.6)
Cp 2(33) - 5(14) 4(33) 32(32) 43/153(28.1)
Oof - - - 4(33) 34(34) 38/112(33.9)
Pf - - - 4(33) 35(35) 39/112(34.8)
2. B-lactam antibiotics
Ch 5(83) 65(69) 16(46) 9(75) 41(41) 136/247(55.1)
Ap 6(100) - - - 99(99) 105/106(99.1)
Ct 6(100) 13(14) 21(60) 6(50) 100(100) 146/247(59.1)
Cf 6(100) - - - 99(99) 105/106(99.1)
Mx 0(0) 6(6) 15(43) 4(33) 34(34) 59/247(23.9)
Cz - 2(2) 16(46) 8(67) - 26/141(18.4)
3. Aminoglycosides
Sm 5(83) - - - 85(85) 90/106(84.9)
Ak 1(17) 34(36) 18(51) 7(58) 56(56) 116/247(47.0)
Km 5(83) - - - 94(94) 99/106(93.4)
Gm 5(83) 71(76) 26(74) 12(100) 61(61) 175/247(70.9)
To - 69(73) 25(71) 10(83) 59(59) 163/241(67.6)
4. Others
Cm 6(100) - - - 99(99) 105/106(99.1)
Te 5(83) - - - 98(98) 103/106(97.2)
Su 6(100) - - - 99(99) 105/106(99.1)
Tp 6(100) - - - 98(98) 104/106(98.1)
Rf 0(0) 56(57) 35(100) 12(100) 47(47) 103/247(41.7)

*No. of resistant strain/No. of strains tested(%).
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Table 3. Antimicrobial activity(50% MIC) of drugs to Pseudomonas aeruginosa

50% MIC (zg/ml)

Drug 87 88 89 90 92
1. Quinolones
Na 128 56.9 >64 >64 256
Ex 4.0 - 2 1.6 0.6
Nf 4.0 <0.5 0.66 <0.5
Cp 2.0 - <0.25 0.38 <0.5
of - - - 1.75 0.9
Pf - - - 1.83 0.9
2. f-lactam antibiotics
Cb >512 >512 128 >512 704
Ap >256 - - - >256
Ct >256 16 64 16 >256
(o)} >256 <1 - - >256
Mx 13.3 14 32 16 14.7
Cz - 10.1 32 128 -
3. Aminoglycosides
Sm 24 - - - >256
Ak 16 25.1 64 >64 25.6
Km >256 - - - >256
Gm >128 45.3 >32 >32 146.3
To - 379 >32 >32 51.2
4. Others
Cm >256 - - - >256
Te 256 - - - 52.6
Su >2048 - - - >2048
Tp 64 - - - 99.2
Rf 10 18.6 64 32 15.3
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Table 4. Artimicrobial activity(90% MIC) of drugs to Pseudomonas aeruginosa

90% MIC (ug/ml)

Drug 87 88 89 90 92
1. Quinolones
Na 230.4 >256 >64 >64 >256
Ex >16 - >64 >64 >64
Nf >16 144 64 >64 >64
Cp 16 - 32 30.4 25.6
Oof - - - >32 >64
Pf - - - >32 >64
2. f-lactam antibiotics
Cb >512 >512 >512 >512 >512
Ap >256 - - - >256
Ct >256 448 >128 >128 > 256
Cf >256 5.5 - - >256
Mx 27.2 29.9 >128 >115.2 144
Cz - 294 >128 >128 -
3. Aminoglycosides
Sm >256 - - - >256
Ak >128 >128 >64 >64 >256
Km >256 - - - >256
Gm >128 >128 >32 >32 >256
To - >128 >32 >32 >256
4. Others
Cm >256 - - - >256
Tc >256 - - - >256
Su >2048 - - - >2048
Tp 89.6 - - - >256
Rf 14.8 293 64 51.2 29.2
o] A A% wie] wak A=yt Z1eb kAl o= 41.7-99.1% 2] WA &S
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Table 5. Distribution of multiple drug resistance of organisms tested

Multiplicity of No. of drug resistant organism(cumulative %)
drug resistance 87 88 89 90 92
21 - - - - 10(10)
20 - - - - 8(18)
19 0 - - - 4(22)
18 0 - - - 4(26)
17 0 - - - 6(32)
16 0 - - - 3(35)
15 0 - - - 3(38)
14 1(16.7) - - 1(8.3) 4(42)
13 4(83.3) - - 3(33.3) 18(60)
12 0 - 3(8.6) 0 6(66)
11 0 - 1(12.4) 0 17(83)
10 0 0 1(14.3) 0 10(93)
9 0 1(1.1) 2(20.0) 0 5(98)
8 0 1(2.1) 8(42.9) 0 0
7 1(100) 6(8.5) 2(48.6) 4(66.7) 1(99)
6 0 24(34.0) 7(68.6) 2(83.3) 0
5 0 17(52.1) 0 0 0
4 0 15(68.1) 2(74.3) 0 0
3 0 10(78.7) 2(80.0) 2(100) 1(100)
2 0 13(92.6) 7(100) 0 0
1 0 7(100) 0 0 0
0 0 0 0 0 0

2 3tAth 50% MICE NaE A 93 quinolone
Aol A7} 49M 05 pg/mla S gro
W, Cpe] A% #9 HAAAHA WAHAIH=E
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