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= Abstract=

Changes of Antimicrobial Resistance of Escherichia coli Isolated from Clinical
Specimens During Recent 6 Years

Seong-Il Suh'?, Sung-Duk Paik', Won-Ki Baek''’, Jong-Wook Park??3,
Byung-Kil Choe** and Min-Ho Suh'?

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

Escherichia coli ranks very high among bacteria isolated from clinical specimens. From 1987 to
1992, E. coli isolated from various clinical specimens were tested for resistance to antimicrobial
drugs. Most of the strains tested were susceptible to quinolone carboxylic acid compounds(QA),
moxalactam(Mx), amikacin(Ak), and rifampin(Rf), but other drugs tested showed very low
antimicrobial activities against the majority of strains. Especially, resistance frequency of E. coli
against cephalothin, cefamandole, and gentamicin have been increased gradually during last 6
years. 90% MIC of drugs tested were very high except QA, Mx, Ak and Rf and over 50% of or-
ganisms multiflying resistance to 6 or more drugs were noted. Of importance has been the stead-
ily increasing resistance of E. coli to many antibiotics from 1987 to present. However, reversal
of these trends of antimicrobial resistance may result from more specifically directed choices of
drugs for infectious diseases, reduction in the excessive uses of antibiotics, the use of more ra-
tional dosage regimens, and discontinuance of general and routine antibiotic prophylactic regi-
mens in hospitals.

Key Words: Escherichia coli, Multiple drug resistance.
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TFE1987d oA 1990 © 1992 A}old]
AB gy vgETad @ FiAAdRd AGA
T A e d3d e 4F AHEAA
2 sAe dAEE Uz Hr(1987
d;43%, 1988d;104%, 1989d;20%, 1990
d;61%, 283 19924;1653F). TA/NEL
Ewing®, Kelly5'¥7 KonemanZ'®e] ¥y o
wgon, 71AE0] %9 ALde THHA
A& o] &3t 10° colony forming unit
(CFU)/ml olA9 Jgg FAHY & Uy
o2 B8 FH}AT

gt A inalidixic acid(Na), enoxacin(Ex),
norfloxacin(Nf), ciprofloxacin(Cp), ofloxacin
(Of), pefloxacin(Pf), penicillin(Pc¢), ampicilin

Table 1. Number(%) of resistant Escherichia coli against antimicrobial agents

Year 1987 1988 1989 1990 1992
Drug (43)» (104) (20) (61) (165)
Quinolones
Na 2( 4.7) 2( 1.9) 0 3( 4.9) 10( 6.1)
Ex 0 NT® 0 1( 1.6) 3( 1.8)
Nf 0 NT 0 0 2( 1.2)
Cp 0 NT 0 1( 1.6) 2( 1.2)
of NT NT NT 1( 1.6) 3( 1.8)
Pf NT NT NT 1( 1.6) 3( 1.8)
Beta-lactam antibiotics
Pc NT 87(83.7) 19(95) 58(95.1) 151(91.5)
Ap 37(86) 76(73.1) 15(75) 51(83.6) 143(86.7)
Ct 8(18.6) 22(21.2) 7(35) 25(41) 58(35.2)
Cf 1( 2.3) 3( 2.9) 1(5) 7(11.5) 23(13.9)
Mx 0 0 0 0 0
Aminoglycosides
Km 24(55.8) 54(51.9) 7(35) 30(49.2) 95(57.5)
Gm 1( 2.3) 19(18.3) 5(25) 16(26.2) 47(28.5)
Ak 0 0 0 0 0
Sm 28(65.1) 60(57.7) 16(80) 41(67.2) 107(64.8)
To 1( 2.3) NT NT NT 10( 6.1)
Others
Cm 28(65.1) 53(51) 16(80) 34(55.7) 105(63.6)
Te 30(69.8) 65(67.6) 14(70) 42(68.8) 129(78.2)
Su 32(74.4) 74(71.2) 20(100) 57(93.4) 132(80)
Tp 22(51.2) 43(41.3) 12(60) 30(49.2) 99(60)
Rf 20 4.7) 4( 3.8) 1(5) 1( 1.6) 14( 8.5)

a) No. of strains in parenthesis, b) Not tested.
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(Ap), cephalothin(Ct), cefamandole(Cf), mox-
alactam(Mx), streptomycin{(Sm), amikacin
(Ak), kanamycin(Km),
tobramycin(To), chloramphenicol(Cm), tetra-
cyclin(Tc), sulfisomidine(Su), trimethoprim
(Tp), rifampin(Rf) & 21%¢] Z+& FJHAE
Abggte] ARG AALE AAskA . g
FaAe FHE Suo SIMAAH T 5-4
FAE THEO] RSt YFREEIFHA I
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9] multiple inoculatorE o]£ 3t agar dilution
method& o[&3st¥Htt. 44 FALE wlAe=
wAH o2 N 2AFEY FFAE TF&
= Muller-Hinton agar(Difco Co.) & A}-23}9
o} FA] TS tryptic soy broth(TSB, Difo Co.)
o dFof Migs F A2 100w 3
A3} Steer’s multiple inoculator2 73 A}-8-uj
Aol FZF3ted 37Tl A 18-24A1 7t wf g g

gentamicin(Gm),
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Fig. 1. Annual antimicrobial sensitivity

change of beta-lactam antibiotics to FEscheri-
chia coll.
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Fig. 2. Annual antimicrobial sensitivity

change of aminoglycosides to Escherichia coli.
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Akt
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ol g-dtl o, AAS AAY S 1 gl Aol 7]
%3 vle} 2ot AAME v x]+= Muller-Hinton
brothel] glucose®}t phenol red7}p &§¥d Z&
ol &3t tt. Dynatech 3]AL2] autodilutor&
Abgste] zt &g A7} microdilutiong tray el
A e og uleilYy HEEste] ool
TSBoll A 18-24A1%t W ¥& FAFFE WA
of HZs] HHE F T HFTF=rsE 10°
CFU/mIEl =& 44L& 3 37Co|AM 18-24A]%
vl st FESHFE E O wiAe] gz sl
az MICE =A35t9rt.

A 79 75.49—} A4 2 National Committe
for Clinical Laboratory Standards®el] F3}%)
o, ¥ 50% 2 90% MICE SmithT* 9]
wrle] wgth W Z5AAAvhG A=
ol 2AAE 718171 94t ATCC(American
Type Culture Collection)?) ZEF&HF E. coli
(ATCC25922), P. aeruginosa{ ATCC27863), 1
2 S. aureus(ATCC25923) & st A Al st o).

8

FElEAS gy dxde wE gTA
o] Ao AL B (Table 1), quinolone
A Pl daiMe Udes Hole Ave

ALE= 1987 @0 AT
o] 4.7% G o} 199230 65% 2 Z7+¢A
< 3% Th Beta-lactamA B9 o)X, 53
Pco} Apdl g WAoo 1A 288 o &
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Fig. 3. Annual antimicrobial sensitivity

change of chloramphenicol, tetracycline, sul-
fisomidine, trimethoprim, and rifampin to Esch-
erichia coli.
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ARed dxol #ARYl AAZ FF 70
%ol gl A, Hd 95%ol4e TF7F WAL
B Cte A 1987 d9 YA 7o) 18.6
%ot 199240 352%2 W7k AFRS
E F7/EAE BYey E3Cie A% 2.
3%(1987d) A 13.9%(1992Q@)E YA Fo)
OAa F7tslgou, Mxe Aee A FF9A
A o) ith Beta-lactamAE <A Zo) A
penicillinA| ¥  ¢FA) 7} cephalosporinAl g 2k
o B3] YIATY e 4953 o, d
=8 ME 7Y S24FEE Pc 2 Ap9
Be= F9d Holr}t gie, Ct 2 Cfe] 73
2= Z7HEAE B Y (Fig. 1). Aminoglyco-
sideA| €9 <A A9, Akl tisiAde AR
Z4AE Bed, ¥ A3e BEIAW
To8] 7= Fdgol £2& LUtk Too
A-$E 198734 WAl 2.3%P ot 1992
dole 6.1%E thh Z7)8tg . Kme A%

= 35-57.8%9 A< YEides, Gmol
daliAe 2.3-285%2 WAL BHYcl F3]
Gme] 7%= 7t AFTEFE WAL =
74EA A€ ¢ & ING(Fig. 2). ]9
g2 gdA o 9leJME, 53] Cm, Te, Su, 2
Tpe] ZA$+= ZHulo]ide #FdA WAL U
B =, Riel A LE 8%0)dte] w34
YAS 24t dxdd g Yagy 57
2 Tc 2 Tpe A$LE F/5AE Bgou
Sue] 79 19894 (100%) ) )3 1990 ]
= 934%, ¥ 3 199294l 80% = tA
FA23}e %S RA%(Fig. 3).

U3 =S H4FHed otdd & g
= percent MIC(% MIC), &3] 90%¢ #3539
A3E dAANZ 4 J= 90% MICY HA&
B H(Table 2), quinoloneAEeAE vl&E3
Mx, Ak, To, ¥ Ri9] A$+= 90% MIC7 4
F HEE ool AY WAIEA oleE

Table 2. Antimicrobial activity of drugs(ug/ml) to inhibit the growth of 90% of Escherichia coli

tested
Year 1987 1988 1989 1990 1992
Drug (43)® (104) (20) (61) (165)
Quinolones
Na <4 8 <4 <4 5.21
Ex 0.2 NT® <0.25 <0.25 <0.5
Nf 0.1 NT <0.25 <0.25 <0.5
Cp <0.03 NT <0.25 <0.25 <05
Of NT NT NT 0.123 <0.5
Pf NT NT NT 0.099 <0.5
Beta-lactam antibiotics
Pc NT 64 64 >128 >256
Ap >256 64 >64 >128 >256
Ct 24.5 64 32 23.9 121.6
Cf 10.7 16 16 20.8 22.7
Mx <4 8 <4 <4 <2
Aminoglycosides
Km >256 64 >64 >64 >256
Gm 4 32 >32 >32 53.1
Ak <4 8 <4 <4 <2
Sm 243.2 64 >64 >64 2325
To 4 NT NT NT 7.1
Others
Cm >256 64 >64 >64 >256
Te 242.6 128 >64 >64 233.9
Su >2048 1024 >1024 >1024 >2048
Tp >128 >128 >64 >32 >256
Rf 8 16 8 12.3 15.76

a) No. of strains in parenthesis, b) Not tested.
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Table 3. Distribution of multiple drug resistance of Escherichia coli tested

— Year 1987 1988 1989 1990 1992
Ao e (18)” (15) (18) (20) (21)

15 2

14

13 1

12 1 1

11 1 12

10 1 3 5 13

9 4 11 6 21

8 9 22 4 10 33

7 9 8 6 13 19

6 5 8 3 7 15

5 2 9 1 9 10

4 2 5 1 4 14

3 3 9 2 6

2 1 13 1 1 8

1 2 9 1 1 2

0 4 10 2 8

Total ' 43 104 20 61 165

a) No. of drug tested in parenthesis.
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