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=Abstract=

Antimicrobial Drug Resistance of Gram Negative Bacilli isolated from Urine

Byung Wook Seo, Young Bum Cha, Cheol Hes Park, Sung Jun Lee, Won Ki Back*,
Seong Il Sub* and Min Ho Suh*

Departments of Urology and Microbiology*, Keimyung University, School of Medicine, Taegu, Korea

One hundred and fifty strains of Gram negative bacilli isclated from urine of patients with uro-
logical disease were tested for resistance to antimicrobisl drugs including quinolones. Escherichia coli
(61 strains) was most frequently isolated, and followed by Klebsiella spp. (36), Pseudomonas aerugi-
nose (12), and Proteus spp. (6) in the decreasing order. New quinolone carboxylic acid compounds,
such as enoxacin (Ex), norfloxacin (N, ciprofloxacin (Cp), pefloxacin (Pf), and ofloxacin (Of)
showed very high antimicrobial activities against the majority of organisms tested except P. aerugi-
nosa. In P, aeruginose, all strains were resistant to nalidixic acid, and 25-33% to Ex, Nf, Cp, Pf, and
Of. The majority of strains tested were found to be resistant to beta-lactam antibiotics except
moxalactam {Mx), aminoglycoside drugs except amikacin (Ak), and other drugs tested such as
chloramphenicol, tetracycline, rifampin and etc., but in P. aeruginosa, 33-58% were resistant to Mx
.and Ak, Organisms multiplying resistance to 5 or more druge were noted in almost all isolates tested.
Thr strain numbers of multiplying resistance to 5 or more drugs were 51 strains (83.6%) of £ Coli, 24
strains (66.7%) of Klebsiella spp., 10 strains (83.3%) of P, aeruginosa, and 5 strains (83.3%) of

Proteus spp,
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A : nalidixic acid (Na), enoxacin (Ex),
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Table 1. Number of strains isolated from urine

specimens
. No. (%) strains
Strains isolated
E. coli 61(53.1)
K. pneumoniae 29(25.2)
P, aeruginosa 12(10.4)
K. oxyioca 7{ 6.0}
Proteus 6( 5.2
Total 115(100.0)
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Table 2. Antibacterial activity of drugs to 61 sirains of Escherichia coli isolated from urine specimens

Drug® No. (%) of MIC (ag/ml)e
resislant strains® Range 509 909
1. Beta-lactam antibiotics -
- Pe 58(95.1) 8— >64 >64 >64
Ap 51(83.6) <4 >64 >64 >64
Cl 25(41.0) <4— >64 13.1 23.9
Cf 7(11.5) <4- >64 < 4 20.8
Mx 0o <0.25— 8 <4 <4
2. Quinolones
Na 3{ 4.9} <4- >64 <4 <4
Ex 1{ 1.6) <0.25— 64 <0.25 <0.25
Nf 0 0 <0.025— 8 <0.25 <0.25
Cp 1( 1.6) <0.25 — 4 <0.25 <<0.25
Pf 1{ 1.6) <0.0625— 32 0.072 0123
Of 1( 1.6) <0.0625— 8 <0.0625 0.099
3. Aminoglycosides
Km 30(49.2) <4- >64 31.2 >64
Gm 16¢26.2) <2— >32 <2 >32
Ak o o <4 <4 <4
Sm - 41(67.2) <4 >64 38.9 >64
4. Others -
Cm 34(55.7) <4 >64 >64 >64
Te 42(68.8) <2- >32 >32 >32
Su 57(93.4) <256 — >1024 >1024 >1024
Tp 30(49.2) <2 >32 <2 >32
Rf 1{ 1.6) <4d— >64 6.4 12.3

*Abbreviation !see text, Criteria of resistance were determined as described in NCCLS M7-T.
“50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively,
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Table 3. Antibacterial activity of drugs 1o 29 strains of K. preumoniae isolated from urine specimens

Drug” No. (%) of MIC (pg/ml)?
resistant strains” Range 50% 90%

1. Beta-lactam antibiotics

Pc 29(100) 32— > 256 =256 > 256

Ap 29100} 32— =256 >256 > 256

Cl 12{41.4) <2- >256 11 >256

Ct 12(41.4) <2— > 256 6 1984

Mx 2( 6.9) <2- 2565 <2 <2
2. Quinolones

Na o 0 <2 16 29 3.8

Nf ol 0 <0.25— 1 <0.25 0.2620

Pf o 0} <0.0625— i 0.095 0.1228

Cf o 0) <0.0625 — 1 <0.0625 0.1178
3. Aminoglycosides

Km 8(27.6) L2 >256 2.5 > 256

Gm 12(41.4) <l— >128 <1 >128

Ak 1( 3.5} <2— 64 <2 16.1

To 12(41.4) <1- 128 1.25 43.7

Sm 12(41.4) <2— 256 9.3 1198
4. Others

Cm 10(34.5) <2 >256 3.6 256

Te 16(55.2) <2 >256 140.8 >256

Su 18(62.1) 32— > 2048 >2048 >2048

Tp 6(20.7) <1— >128 <1 >128

Rf 19(65.5) 4- A 64 20 30.3

Y Abbreviation see text. ® Criteria of resistance were determined as described in NCCLS M7-T.
2 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.
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Table 4. Antibaclerial activity of drugs to 7 strains of K. exyloca isolated from urine specimens

Drug? No. (%) of MIC (pg/mi}?
resistant strains® Range 50% 90%
1. Beta-lactam antibiotics _
Pe 7100} 32— >256 96 >256
Ap 7{100) 64— > 256 192 >256
Cl 0 0 <2- 8 23 52
Cf o m <2 <2 <2
Mx o0 ) <2 <2 <2
2. Quinolones
Na o0 0) <2- 4 <2 2.6
Nf o o <0.25 <0.25 <0.25
Pt 0{ 0} 0.125 0.0938 0.1188
of ol o) <0.0625—0.125 < 00625 0.1031
3. Aminoglyecosides ’
Km 5(71.4) <2 >256 80 >256
Gm - 1(14.3) <1-— 64 <1 416
Ak 2(28.6) T2 64 <2 52.8
To 3(42.9) <1- . 32 1.5 28.3
Sm 5(71.4) <2- >256 . .28 - 1664
4, Others L
Cm 1(14.3) <2- >256 <2 166.4
Te 2(28.6) <2- 128 <2 105.6
Su 4(57.1) 64— 2048 <2048 >2048
Tp 2(28.6) <l- >128 <1 >128
Rf 5(71.4) 4- 32 20.8 29.8

“'Abbreviation :see text. " Criteria of resistance were determined as described in NCCLS M7-T.
< 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.
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Table 5. Antibacterial activity of drugs to 7 strains of P. aeruginosa isolated from urine specimens

Drug® No. (%) of . MIC (ug/mib)
resisiant strains® Range 50% 30%

1. Beta-lactam antibiotics

Ch - 9(75.0) 64— >512 >512 >512

Ct 6(50.0) 16— >128 16 >128

Cz 8(66.6) <2- >128 128 >128

Mx 4(33.3) 16— >128 16 115.2
2. Quinolones

Na 12( 100) =64 >G4 >64

Ex 4(33.3) 1— >64 1.6 >64

Nf 3(25.0) 0.5~ >64 0.66 >64

Cp 4(33.3) <025 — 64 0.375 30.4

Pf 4(33.3) 1-— 32 1.833 >32

Of 4(33.3) 1- 32 1.75 >32
3. Aminoglycosides

Gm 12¢ 100) 16— >32 >32 >32

Ak 7(58.3) <4 >64 >64 >64

To 10(83.3) <2- >32 >32 >32
4. Others

Rf 12(¢ 100} 32— 64 32 51.2

“Abbreviation :see text, ® Criteria of resistance were determined as described in NCCLS M7-T.
9 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.
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Table 6. Antibacterial activity of drugs to 6 strains of Proteus species isolated from urine specimens by
" micredilution antimicrobial susceptibility method®

Drug¥ No. (%) of MIC {ug/miy*
resistant strains® Range 50% 90%
1. Beta-lactam antibiotics
Ap 4(66.6) <4 >128 >128 >128
Cb 4{66.6) <8— >512 384 >512
Cl 3(50.0) <Z2— >128 16 >128
Cr 1(16.6) <Z- >128 <2 >128
Ct o 0) <2 <2 <2
Mx o o) <1 <1 <1
2. Quinolones
Na 1{16.6) <2 32 6 224
Ex o M <0.25 <0.25 <0.25
Nf o Q) <0.25 <0.25 <0.25
Cp o 0) <0.25 <0.25 <0.25
P{ o o) 0.125-0.25 0.175 0.235
Of Gl 0) 0.0625—0.125 0.09375 0.11875
3. Aminoglycosides
Kin 4(66.6) 8- >128 >128 >128
Gm 3(50.0) <I- >64 2 >64
Ak o o) <1- 16 10 148
To 1(16.6) <1 32 2 14.4
Sin 6( 100) 32— >128 64 >128
4. Others
Cm 2(33.3) 4 732 8 27.2
Te 5(83.3) 8— 129 53.3 108.8
Su 6( 100) _ >1024 ~1024 >1024
Tn 4(66.6) 2— >64 4 >64

* Media used: MH broth incorporated with ghucose 0.3% and phenol red 0.004%. ® Abbreviation® see
tett. @ Criteria of resistance were determined as described in NCCLS M7-T, & 50% and 90% are MICs
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Table 7. Distribution of multiple drug resistance of organisms tested

Muttiplicity of E. coli K. prneumoniae K. oxyloca P. aeruginosa Proteus
drug resistance (61} (29) (7 (12) (6)
14 1] 0 0 1 0
13 0 1 0 3 Q
12 1 3 0 0 0
11 0 2 1 0 1
10 5 0 0 0 1
9 6 5 0 0 0
8 10 2 2 0 i
7 13 1 1 4 1
G 7 3 0 2 ]
5 9 3 1] 0 1
4 4 0 1 0 1
3 2 6 2 2 0
2 1 3 -0 ¢] 0
1 1 0 0 4] 0
0 2 0 ¢] 0 4]

# No. of strains in parenthesis.
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K. pneumoniaes 2-13% A, K. oxytocas
3-11%, P. geruginosec 3-14%F, ¢33 Pro
teusz 4-11F 2] ggAo FEYFL RHge
o} E coli®] A= 75 gFA FAd A
£ 7HAe Aol 13F524 717 @¥T. oy @
ek gl s 3 F71 F44 e
gl ol& g UG Fo, 53] dge
202 475 debd JAdded o Zgy
2] ABE HslMde 9A ge4dd $FAE
Mastoiol 3t o|BA FeA] P =2
= oAl ARy FHE welo} 3parh

@ o
198914 19l A 1249 Alolo] 2 280dE B

A2 1Y RY® I¥E4 UEE ez
ARG YqAY HEe st FF o

BdAE delsty guALFAHAE A
R0

F 11537 BdEsisd o Fol| Escheri
chia colizt 6172 7}4 @ST, Klebsiella (36
), Pseudomonas (123), Proteus (63) 420 ol
58 nyvh

QuinoloneAl Q4] kAo P aeruginosa®
Asstire Felde] WRrgdd s T4
£ ¥Qoen MICx 493 weel, Nalidixic
acidol| = E coliv 35F7(4.9%)9l*], Proteust 1
F(16.6%) M WAL BT, P geruginoses
A gF7t WAEE B9 Kiebsiellss 2%
744 ¢ B9l Enoxacin, norfloxacin, cipro-
floxacin, ofloxacin % pefloxacinol] &= P. qerugi-
nosat= 25-33.3% o AWML E ol E coli
© 0-16% = o5 Hgtev] a&Ela K prew
moniae, K. oxytoca 9 Proteusof | = A 37}
e 2gd

f-Lactam#A ¥ GAlele e oo
A #E& 4L By, £ colid]t moxalac-
tam (Mx), K. oxytoca®|= cephalothin (Cl), ce-
famandole (Cf), Mx, 28l 2 Proteusolliz cefo-
taximeo)] W ¥ WAL L §1%i, K preumoniae
< Mxd 2371 4L w9 Aminogly-
coside (AGS)A €2l ¢ ANe K. oxylocad} P.
aeruginosao] X amikacin (Ak)o] ztz} 28.6%,
58.3% 2 ®& V4L Ry, 299 FF
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M= WAEe] AY 1% oAtk AkE A
o8 AGS¥ Ao HEEe FRo e
W4E o Chloramphenicol, tetracycline,
sulfisomidine 9 trimethoprim% & Hl g A
BEAN e drte FolA e WA
& Jelden, g coli?] R R3¥E rifampin
(Rf)oll & 13(1.6%) ko WAL raoy 2
2ol FHoH 65.5-100% ol 4] WAt g tE}
Ao

Z WG Es danom g £ =
90% MIC 43¢ vad Ag o FZo
A quinolone” &7 & v & of Cl, Cf, Mx,
Ak B Rf & ydgto, uelz] g ge o
FELE Hud¥es o4& Yehol g
B2 EA 8 YA 3 ige

GFANL L B colie] B 51514 5-12
F g4 FERAEE RYov, K prew
moniaes 2-13F, K. oxytocays 3-11%, P. gery-
ginosoxs 3-14% zg: Proleuse  4-11% 9
FEA chopAl YyE no TEWAY AR}
AhEE & 4+ g
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