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Background : Antimicrobial resistance to third-generation cephalosporins in gram-negative bacteria,
especially Enterobacter, Citrobacter, and Serratia spp., is increasing. The resistance mechanism of
these organisms are hyperproduction of AmpC #-lactamase and plasmid-mediated extended-spec-
trum B-lactamase (ESBL). This study was to determine the occurrence of AmpC hyperproduction
and ESBLs in E. cloacae, C. freundii, and S. marcescens over a 3-month period in 2002.

Methods : We tested total of 619 consecutive, nonduplicate isolates (229 E. cloacae, 183 C. freundii,
207 S. marcescens) from 12 university hospitals and a commercial laboratory in Korea. Antimicrobial
susceptibilities were tested using the disk diffusion method. AmpC hyperproduction was defined as
nonsusceptible to cefotaxime or ceftazidime for E. cloacae and C. freundii and as nonsusceptible to
cefotaxime for S. marcescens. ESBL production was determined by the double disk synergy test.

Results : Among the E. cloacae, C. freundii and S. marcescens derepressed strains were 20.5%,
30.1%, and 31.4% and ESBL producers were 23.6%, 10.9%, and 15.5%, respectively. The AmpC
derepressed strains and ESBL producers revealed lower susceptibility rates for ciprofloxacin,
piperacillin, piperacilin-tazobactam and aminoglycosides.

Conclusions : These data reveal that the occurrence of AmpC derepressants and ESBL producers
among E. cloacae, C. freundiiand S. marcescens is relatively high. Continued nationwide surveillance is
necessary to provide information on the spread of these important mechanisms of resistance to -
lactams. (Korean J Lab Me@003;23: 251-7)
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o] B-lactam AlAl gt WAol 7P Aztsies, 4], oleg
WAL do7)E 71d F el extended-spectrum  S-lacta-
mase (ESBL)E &3] AAS= K. pneumoniae, E. coli @5
S gsixE vd A7t Oou5], Bush group 19 &3k
A i70A cephalosporinase® ololl <] A (hyper-
production) 8+ Enterobacter, Citrobacter, Serratia spp.°l £]3h
WAl gk dFe wng Aotk tFel, FH olgd
AmpC S-lactamaseA FFNA plasmid "i7HA¢1 ESBLS
E3 FFEY HIE =182 o] AmpC S-lactamase 2
ZAA e 23k WA zte) o] @ ETH6, 7] Wk B a7
A FUdlde o2 A= 137) 7)1 BelA] 37147 B9 E
cloacae, C. freundii & S. marcescens®] A 7H-A SARS

2ABHL WA 109 RES Soha s

M, A7) 4 SH 9 B 3 A9 e 127 Jist
s 7] JAHe A AlEelA d@eg BEE E. cloacae
2297, C. freundii 18375, S. marcescens 207d4F5 o2
Stk w59l T8 AE Al skt W, Vitek GNI card
(bioMeriuex Vitek Inc., Hazelwood, MO, USA), Microscan
GN combo card (Dade Behring, West Sac- ramento, CA,
USA)E |43tk A 742 National Committee for
Clinical Laboratory Standards (NCCLS) TlA3 EAbgoz
AR om[8], Al Tl2~AZE piperacillin, piperacillin-
tazobactam, cefuroxime, ceftazdime, cefotaxime, cefepime,
aztreonam, imipenem, meropenem, ciprofloxacin, gentamicin,
tobramycin, amikacin % cefoperazone T2Z(BBL, Cock-
eysville, MI, USA) & A543tk
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ESBL AA R E Tzelepi 9 HHA[9]9] W} double disk
synergy' O & ZAbeith 5wk Feks WEoRE A3
gt 5 A Aol £ BEE McFarland No. 059 2531ct.
Moueller-Hinton agarol] =3 ¥ amoxicillin-clavulanic acid
(30/10 pg, BBL)S}F 11 99l ceftazidime (30 pg) 3 cefepime
(30 pg) H&AE FA Atole] A7t 2 cm HES FiT 35C
7104 16-18A17F vk § 37 T AA Atolol] ojAlf e &4
ool HAHU FH o= AAT

FEA 2 HolA AmpC B-lactamase #F2] A2 Liver-
more2] ¥WH[10]o] Wit} &, E. cloacae 2 C. freundii®] 7%
ceftazidime L= cefotaximeo] Aol Astd 475 294
Wo|FE S, marcescens®] 739 cefotaxime®l 7HFAjo] AstE
75 94 HolFE sjAsth & £ AFedxE double
disk synergy¥ 2 ESBL %A A+ Al A Fdol
Agle] ESBL A4 #F& ottt
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1) E. cloacae?| &M ZHeA

E. cloacae % 3MW] cephalosporin®l ceftazidime} cefo-
taximeo]| 740l Askd #F9] WIS 27t 40.6% S} 41.5%
Hom, B-lactamase AIA] WA piperacillin-tazobactam
o tisl Adol AstE F2 32.3% Atk Aminoglycosided] 7+
FAl #FY B 598-755% R2H, ciprofloxacin®] 7HEA
ol #59] H&-E 79.0% At Cefepimeol= 974%< @57t 7
4101912, imipenem} meropenemol|= A8 o+ 257 7
/300 tH(Table 1).

Table 1. Antimicrobial susceptibilities (%) of E. cloacae, C. freundiiand S. marcescens isolates to various antimicrobial agents

E. cloacae C. freundii S. marcescens
Antibiotics
R | S R | S R | S

Piperacillin 48.0 22 49.8 541 16 443 39.6 6.8 53.6
Piperacillin-tazobactam 214 10.9 67.7 235 12.0 64.5 24.2 14.0 61.8
Cefuroxime 53.3 6.6 40.2 47.0 4.4 48.6 94.7 29 24
Ceftazidime 35.8 4.8 59.4 317 55 62.8 15.9 1.0 83.1
Cefotaxime 31.0 105 58.4 31.7 6.6 61.7 29.5 174 53.1
Cefepime 0.9 1.7 97.4 1.1 0.5 98.4 9.7 1.9 88.4
Aztreonam 349 7.9 57.2 279 49 67.2 18.4 9.2 725
Imipenem 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0
Meropenem 0.0 0.0 100.0 0.0 0.0 100.0 7.2 05 92.3
Ciprofloxacin 11.8 9.2 79.0 16.4 55 78.1 19.8 126 67.6
Gentamicin 336 22 64.2 30.1 11 68.9 38.2 24 59.4
Tobramycin 39.7 0.4 59.8 31.7 2.2 66.1 50.7 1.0 48.3
Amikacin 135 109 755 14.8 33 82.0 22.7 24 749
Cefoperazone 271 118 61.1 30.6 9.8 59.6 33.3 111 55.6

Abbreviations: R, resistant; |, intermediate; S, susceptible.
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2) C. freundiie| Srad| 2t

C. freundii %9 ceftazidime®} cefotaximed] 7F=Ado] A8l
779 &2 77} 37.2% 9} 38.3% 2.1, piperacillin-tazobac-
tameoll thal A= 35.5% Tk AminoglycosideAl ol o3t 744442
66.1-82.0% 9.2, ciprofloxacin®] iA1= 781% AT} Cefepime
ol &= 98.4%9] oF7}F 7HrA 0|, imipenem @ meropenemol]

= AIE 45 B57F 2540l ti(Table 1),

3) S. marcescens®| EHH| Zt4A

S. marcescens = ceftazidime®} cefotaxime®l 7F5Alo] A3t
H 7S 717 169% 9 46.9% R, piperacillin-tazobactaml]
sl el AskE w9 vl 362%%Th Aminoglyco-
sideAlol] thet ZrFEAlL 48.3-74.9%9°™, ciprofloxacin®l+<
67.6% AT}, Cefepimedl= 884%7F 7443 010Y, imipenem®
= A 75 E57F 2540l meropenemoll= 7.7%°
A ZHpAg ol et K Table 1).

2. stM LM RIEE FHEH UM 7|1M

o

E. cloacae FANXE A 457F 1125(48.0%) 2 V& %

Table 2. Resistance mechanisms of E. cloacae, C. freundii and
S. marcescens isolates to A-lactam antibiotics

Resistance mechanisms  E. cloacae C. freundii ~ S. marcescens
Classical 112 (48.9%) 87 (47.5%) 104 (50.2%)
AmpC derepressed 47 (20.5%) 55(30.1%) 65 (31.4%)
ESBL 54 (236%) 20(10.9%) 32 (15.5%)
Penicillinase 6(2.6%) 19 (10.4%) 5(2.4%)
Undetermined 10 (4.4%) 2(1.1%) 1(0.5%)
Total 229 (100%) 183 (100%) 207 (100%)

Abbreviation: ESBL, extended-spectrum j3-lactamase.
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KL 1t ESBL AAF7E 545(23.6%), Wol® AmpC
B-lactamase & AWAFI}F 477F(205%) STt C. freundiiol A
© 54 #57t 877 (475%) 2 7P B9k, 1 o2& AmpC
B-lactamase #&F AT 555(30.1%)°]H, ESBL AAFE
205(10.9%) itk S. marcescnesEoAM = F A 571 1045
(502%) Z 7P B%a, Wold AmpC JB-lactamase 2 A+
7} 657(314%), ESBL AAFE 327(155%) ©]ATH Table 2).

3. E. cloacae, C. freundii %! S. marcescens2| LM 7|M
Y SN LM R

gz Mol = ESBL ANTT= #54 &5l vlg) &
oA 7RIS Wty = E. cloacaed] 73 aminoglycoside

e A FFE 964% 00, ol == ESBL A4
5+ 38.3-57.4 2 5.6-444% T}, Ciprofloxacin ¥ piperacillin,
piperacillin-tazobactam ZFAEL F2A dFv 247 955%,
96.4%, 982% RO}, BAA| WelF 638%, 4.3%, 64%,
ESBL A4 #5E 51.9%, 5.6%, 59.3% ATH Table 3).

C. freundii®] 73% aminoglycoside ZFAE0] 54 #+55
88.5-96.6% AL}, B Wo|F = 527-69.1%, ESBL A4 &
F+ 25.0-45.0% 4t} Ciprofloxacin % piperacillin, piperacillin-
tazobactam ZFAES A o 472 874%, 885%, 966%
Ao, GoA WolFE 67.3%, 0%, 36%, ESBL A4 #F&
70.0%, 20.0%, 70.0% S TH Table 4).

S. marcescens®] 73-%- aminoglycoside 7FFAIE©] A
= 91.3-97.1% A, EoAl HMolF+ 62-631%, ESBLAA
F+ 3.1-28.1%t}. Ciprofloxacin % piperacillin, piperacillin-
tazobactam ZFAES FEA o5 22 92.3%, 97.1%, 98.1%
Ao}, oA HolFE 415%, 13.8%, 262%, ESBL A4 o
FE 43.8%, 31%, 18.8% At

Table 3. Antimicrobial susceptibilities (%) of E. cloacae isolates according to the resistance mechanism (total, 219 isolates)

Classical AmpC derepressed ESBL

Antibiotics R | s R | s R | s

Piperacillin 18 18 96.4 89.4 6.4 42 94.4 0.0 56
Piperacillintazobactam 0.0 18 98.2 70.2 23.4 6.4 22.2 18.5 59.3
Cefuroxime 14.3 8.0 7.7 100.0 0.0 0.0 90.7 5.6 3.7
Ceftazidime 0.0 0.0 100.0 89.4 6.4 42 72.2 13.0 14.8
Cefotaxime 0.0 0.0 100.0 93.6 43 2.1 50.0 35.2 14.8
Cefepime 0.0 0.0 100.0 0.0 6.4 93.6 3.7 19 94.4
Aztreonam 0.9 0.9 98.2 745 14.9 10.6 77.8 16.7 55
Imipenem 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0
Meropenem 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0
Ciprofloxacin 2.7 18 955 19.1 17.1 63.8 27.8 20.4 51.8
Gentamicin 3.6 0.0 96.4 61.7 0.0 38.3 704 9.3 20.3
Tobramycin 3.6 0.0 96.4 57.4 2.2 40.4 94.4 0.0 5.6
Amikacin 3.6 0.0 96.4 29.8 12.8 57.4 22.3 333 444
Cefoperazone 0.9 0.0 99.1 63.8 23.4 12.8 50.0 27.8 22.2

Abbreviations: ESBL, extended-spectrum j3-lactamase; R, resistant; |, intermediate; S, susceptible.



254 HloIZ . 0|22 - RE2 9 30

) o1 T ooor

Table 4. Antimicrobial susceptibilities (%) of C. freundiiisolates according to the resistance mechanism (total, 181 isolates)

Classical AmpC derepressed ESBL
Antibiotics
R I S R I S R | S

Piperacillin 9.2 23 88.5 100.0 0.0 0.0 80.0 0.0 20.0
Piperacillin/tazobactam 0.0 34 96.6 709 255 3.6 20.0 10.0 70.0
Cefuroxime 12.6 6.9 80.5 100.0 0.0 0.0 90.0 0.0 10.0
Ceftazidime 0.0 0.0 100.0 87.3 10.9 1.8 450 20.0 350
Cefotaxime 0.0 0.0 100.0 81.8 14.6 3.6 65.0 15.0 20.0
Cefepime 0.0 0.0 100.0 0.0 0.0 100.0 10.0 5.0 85.0
Aztreonam 1.1 0.0 98.9 745 9.1 16.4 450 20.0 350
Imipenem 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0
Meropenem 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0
Ciprofloxacin 6.9 57 874 236 91 67.3 30.0 0.0 70.0
Gentamicin 9.2 1.1 89.7 38.2 0.0 61.8 70.0 0.0 30.0
Tobramycin 1.5 0.0 88.5 40.0 7.3 52.7 75.0 0.0 250
Amikacin 2.3 1.1 9.6 27.3 3.6 69.1 450 10.0 450
Cefoperazone 0.0 34 96.6 78.2 145 7.3 60.0 250 15.0

Abbreviations: ESBL, extended-spectrum j3-lactamase; R, resistant; |, intermediate; S, susceptible.

Table 5. Antimicrobial susceptibilities (%) of S. marcescens isolates according to the resistance mechanism (total, 206 isolates)

Classical AmpC derepressed ESBL

Antibiotics

R | S R | S R | S
Piperacillin 19 1.0 97.1 66.2 20.0 13.8 9.9 0.0 3.1
Piperacillinftazobactam 1.0 1.0 98.2 40.0 33.8 26.2 68.8 124 18.8
Ceftazixime 894 5.8 48 100.0 0.0 0.0 100.0 0.0 0.0
Ceftazidime 0.0 0.0 100.0 13.8 0.0 86.2 719 6.3 218
Cefotaxime 0.0 0.0 100.0 50.8 49.2 0.0 84.4 125 3.1
Cefepime 0.0 1.0 99.0 46 46 90.8 50.0 0.0 50.0
Aztreonam 19 0.0 98.1 12.3 24.6 63.1 84.4 9.3 6.3
Imipenem 0.0 0.0 100.0 0.0 0.0 100.0 0.0 0.0 100.0
Meropenem 1.0 0.0 99.0 15 15 97.0 375 0.0 62.5
Ciprofloxacin 3.8 38 924 46.2 12.3 415 219 34.3 43.8
Gentamicin 29 1.0 96.1 67.7 4.6 27.7 90.6 3.1 6.3
Tobramycin 7.7 1.0 913 938 0.0 6.2 9.9 0.0 3.1
Amikacin 29 0.0 97.1 36.9 0.0 63.1 59.4 125 28.1
Cefoperazone 19 1.0 97.1 56.9 30.8 12.3 90.6 6.3 31

Abbreviations: ESBL, extended-spectrum /-lactamase; R, resistant; |, intermediate; S, susceptible.

Cefepime®] 3t 4 EL E. cloacae?] ¥ fx4 dF< 5. HEE, AAYE, H8E UM Ho|F I ESBL MM
100%, Welid 3 ESBL A4 @5 27 936%, 94.4% ATk oF HIE2
C. freundii®] 7% frieA S oA WolF= EF 100%, ESBL
AR 5= 850% ARk S. marcescens®] 73 cefepimedl] )3t gz Wo 3o MY VTS ¥W E cloacaet 0-50%, C.
DEAEL FEA FFE 9.0%, B HolFE 908%, ESBL freundii= 0-55%, S. marcescensi= 6-75%2 vi-$- ThFs% o.M,
A #F= 50.0% A TH Table 3-5). 2 WYUANAE FFol mak g wWolFe] Hl&o] sttt
(Table 6). W5 EZ= E. cloacaed} C. freundii= 207} §1912
4. ESBL HEE H|un . S. marcescenst FHA ZHA|CA DA wo|F2] 1] &0
=% tH(Table 7).
Ceftazidime} cefepime diskS ©]22F double disk synergy ESBL A #59] H|&L E. cloacae= 5-60% 2™ 137 7]

(DDS) Al¥ 23 E. cloacae®] 7% DDS FdE°| 242 75.9% T

(41/54), 98.1% (53/54), C. freundii®] 7% 60% (12/20), 100% T 0-25%Qt) S, marcescense 0-75% % 171 ¥4 74
(20/20), S. marcescens®] 7% 875% (28/32), 938% (30/32) 19 22 22&S At W B¥E E. coacaeto] &
At Sl A ESBL A4 #79] Hlgo] Edth

LS
Ell

Qs

FolA EEEHNOH, C. freundis= 107] 7]l A 2=

9 o ko o
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Table 6. Proportion (%) of derepressed mutants and ESBL pro-
ducers of E. cloacae, C. freundii, and S. marcescens in 13 lab-
oratories
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Table 7. Isolation pattern of derepressed AmpC S-lactamase
and ESBL-producing strains by patients’ location

E. cloacae C. freundii S. marcescens
Laboratory AmpC 5 AmpC 5 AmpC -
derepressed derepressed derepressed
1 30 10 55 5 35 10
2 25 25 30 0 60 5
3 25 35 50 5 15 5
4 5 10 38 25 75 0
5 20 25 17 25 27 27
6 15 15 30 5 20 75
7 5 5 10 5 35 20
8 31 13 0 0 13 0
9 17 39 40 13 6 22
10 8 42 22 11 50 25
1 0 60 ND* ND 60 20
12 50 35 20 25 10 0
13 15 23 0 25 40 0
*not detetmined.

Abbreviation: ESBL, extended-spectrum 3-lactamase.

o

E. cloacae, C, freundii & S. marcescens= G244 AmpC
S-lactamaseE A4St o FE WY ZEA Far I S840l
271t e 11], AAE S 2= 3AH caphalosporins, monobac-
tam % carbapenemol| 7530y o]#3 f =4 AmpC f-lac-
tamaseA) ] ol BYA WolF7t 10°0-108¢] HER £
o] =8 AmpC B-lactamase B4 Ho|:5 HesE S-lac-
tam A (53] ceftizoxime, cefotaxime, ceftazidime 2 piperacillin)
o BIH3s] =EHH ampC AAHE 24 dk= ampD, ampR 4
Aol Wol7t doju} F2Fe] AmpC p-lactamaseS A4 s &
A ®olFrF A3, 12, 131, o]Hg AmpC A HolF<]
Al Rl el A Livermore $[14]2 Enterobacter spp.2}
Citrobacter spp.2] 73% ©]# 3t AmpC7} Hol=H 44t cepha-
losporin#} imipenem-< A 9)3F 2E 34t cephalosporins, mono-
bactam, A-lactam- §-lactamase 9JA|A] Ao WAL Ho)
1, Serratia spp2] 73t Enterobacter spp.9} Citrobacter spp.
Sh= 2 ceftazidimed= A4S BRIt ok oo vty
Pfaller 5{11]2 +%=4 AmpC B-lactamaseS ZH= Enterobac-
ter spp., Citrobacter spp. & Serratia spp.ol4 AmpC [S-lacta-
mase YA WHo|Fo 27| BAAE ceftazidime WAHLE A
Fom 37kA] w4 EFoNA ceftazidime WAIE©] cefotaxime U
AERT 4TS, 4] 28 2 A8 oY +F 5 S marce-
scens®] 7% cefotaxime WA S| ceftazidime WAEHT TA
3] %oH295% vs. 159%), Livermore?] 7|5dl] wk} WA 714
S FAEAY 2 A3 A E. cloacae®} C. freundii®] AmpC

B-lactamase BAA| WolF9] A aztreonamel tig 7HrAgo]

Number and percent isolates

Species Outpatient Inpatient Inten3|ye ND* Total
care patient
E. cliacae Isolates 36 109 62 22 229
Derepressed
Sttains (%) 25 28 11 5 21
ESBL (%) 22 21 35 5 24
C. freundii Isolates 49 99 15 20 183
Derepressed
Sttains (%) 29 34 33 10 30
ESBL (%) 8 13 13 5 1
S. marcescens  Isolates 33 89 59 26 207
Derepressed 12 27 51 27 31
Srtains (%)
ESBL (%) 9 20 12 15 15

*not determined.
10.6%, 164%, piperacillin-tazobactamol] ™3dt 7F=AL 6.4%,
36%= Livermore 59 B9} H|wd & Y|t} BEdh Ser-
ratia spp.2] AmpC f-lactamase B WHolF2| 79 ceftazi-
dimeol|= 7F4=4J0]3 monobactamol| = WA, piperacillin-tazo-
bactamell= Aol Attt geul(14], & A48 45 S
marcescens®] AmpC B4 Ho|FE cefotaximeo] WA T+
SR #FE AYYS ) BUXE B FF9 HEL ceftazi-
dimeol] WAQl #57} 13.8%, aztreonamd| ZFAQl 57
63.1% R 2.™, piperacillin-tazobactame®ll 749 #5E 26.2%
Ath. Piperacillin-tazobactamo] thalld= 7H4AS Bel #59
H)-&2 ceftazidimed] WAS B3 #F5 AmpC B4 ol
2 A BHI[11]ME 265%HCEE, BE AmpC fS-lacta-
mase Eo]A] Wo|FFol| A piperacillin-tazobactamel] th3dl 74
o] AstHAE % ACE AIEHY AmpC S-lactamase B9
Al WHo|Fol| A cefepimed] F7F T WAl @39 HE2 E
cloacaed| X 64%, C. freundiil X 0%, S. marcescens| A 9.2%
Atk Cefepime> AmpC oJA] #o|Fo] tiajA % gto] 9]
= Aol B o]2jgt 7oA poring] AOE Qs WA
Holz A FAHAT15, 16]. Egh ESBL AA #5497
cefepimed]] WelXE FH0E WAS Holh & Y 2
ESBLS X #FE52 cefepime 7AE9] E. cloacael
X 944%, C. freundii®lA] 85.0%, S. marcescensd A 50.0% 9l
ol2B g olfd #EEolM ESBL AA AAE Aee] a4 %
S 7% A7 A9yt $H9d o218 AmpC p-lactamase €Y
wolFE F2 9 ), 53] A Aol A £3]) EEd
7 B A3ARNME S, marcescenstHo] F3AHA
e 27 ol oAl BolFe HlEo] E%keH, E. cloacaedt
C. fi 2 HFd mE Aol Atk
B AFoA AFo)M EE¥ E. cloacae, C. freundii 3 S.

A
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marcescens®] BolA| WolF] H &L 275-473% 2 FHY B
(11-34%)[11]18c} =%, E. cloacae$t S, marcescens®| 73-%
ESBL A 79 H&(236%. 155%)°] &=r¢] HI(29%,
49%)[18]° wla] &AAS] =%, C. freundiil A 2] ESBL A4
459 ¥&(109%) = =) B1(6.0%)[18]0) Hls) o ¢
T UNTh T3 2 AT A3 ESBL A4 #F F E. cloacaest
C. freundii®] th(80.0-944%) oA piperacilline] WAS H
o]Y}, piperacillin-tazobactamell taF ZFAES 59.3-700% 2
tazobactam©] H| 2 &&2¢] ESBLY JAA YL NAsH= &
ZolQlou), S, marcescnes®] 7399+ piperacillin-tazobactamol
3k 7HEA 0] 18.8% = - Wkt

Enterobacter species|A¢] ESBL 1&g $all Tzelepi £[9]
2 ceftazidime, cefotaxime, ceftriaxone, aztreonam, cefepime,
cefpirome diskE 772} amoxicillin-clavulanate T/AFAZHE T
23 47k 7420) 30 mm, 20 mm7} HES Al AE
o A7 AmpC g9Al HolFol dial] wtEo] e cefepime
diskE 20 mm 7+Zo]A DDSTE FO2H U= 90%ZE &
g JgL Y 2 AFME cefepime TATAE AHSS=
Aol RIEE Eole AL ¥ 4 YAt Eg ESBLES A3}
= E. cloacae®) ceftazidime, cefotaxime % aztreonam 7H4A
Eo| 717} 14.8%, 14.8%, 56%, C. freundi= ZYZ} 35.0%, 20.0%,
35.0%, 9T}, S. marcescenst ceftazidime, cefotaxime % aztre-
onam ZAFAEC] 22} 219%, 31%, 63%% cefotaximedl| TSk
g Eol 7 Wkt # Navon-Venezia 51912 JWiAl
9 ESBL AW 7|02 cefuroxime WAS A¢tglon, g
yzte] A9 AmpC S-lactamase A4 #F(E. clocacae, C. fre-
undii, S. marcescens) 2] cefuroxime WAE©0] 47.0-94.7%9)] ©)
2oz AW |0z $A43 A0E Azun:

o]Ae] Ao A oA E2]El= AmpC S-lactamase A4
E. cloacae, C. freundii @ S. marcescensol|A] EA] Ho]F9]
Hl&o] £ow, thrye] WX ESBLE 8539 w57t #e
HEZE o]5o] g Gt A Y S RS A% 2A7F e
g o7 A7 EC) S marcescens®] 73-¢- meropenemol] WAS
Holz 59 WA 7149l theh A+ ool & Aoz A
ZHeoh Hgh @A WolF9] Higo] W w2t @A xfolE
Ho|BE Wl A A P A3 Al dig ATk
25 Agsiolo} & A2 A7iE,

Z A
B 7o) AR #5750l £4S 4 A% olE S
w4, A AHE B, v oW SJstiTa ol 4sh H)
o AL A% LY, £HT FUEY AAY w5, of
FoI) ol9laL e, Sl vt W, A4 A% of
o WA, ARl AFH B, AR B4 24

HH _§.0|ﬂ.9_ﬂgl3g|

) o1 T ooor

g A4, $LZ g AEHUTE

HHE : F+54 AmpC B-lactamaseS XA 5= Enterobacter
cloacae, Citrobacter freundii 3 Serratia marcescensol|*] 34
o cephalosporin®ll gk WAlo] A} Z7tstal ek o8 U]
Aol 71702 AmpC p-lactamase®] Al 23k A3}
extended-spectrum f-lactamase (ESBL)<l 23l 35 Ao
ofgt Zlo] 9o, g ylre ol @9 WA 71de &
& A77F A9 gle AdAelth weA, & AFedME A5 1374
71l A BEE dFES R A A% ¢ O 7S ¢
oFE YA} stSAT

HHH : E. cloacae 2297, C. freundii 183d¢F % S.
marcescens 207455 ACE Al 744 A4, double
disk synergy A8S AAISld AmpC p-lactamase A
3 ESBL AT st 458 AmpC FHAYLH
ESBL A/dte] vl 9 Bx& AR WA 714 e &
A g Fe vlaesi

A1} : gofA HolH AmpC F-lactamase #& AT+ E.
cloacae, C. freundii @ S. marcescnes ZA Z}Z} 205%,
30.1%. 314% St ESBL A/dF% E. cloacae, C. freundii %
S. marcescnes =X 23.6%, 109%, 155% YUk ZE3h
AmpC f-lactamase 94 Ho|FL} ESBL AXFE FEA
5ol H]sked ciprofloxacin, piperacillin, piperacillin-tazobac-
tam 3! aminoglycosideol] WX Z4/d &) W3tk

22 FoA EE)E= AmpC S-lactamase A4 E. cloa-
cae, C. freundii @ S. marcescenso|x BA| Ho|F=2] H]&0]
o0, ttge] B ESBLS 58 571 BYFHER
o]9) tigh 5t AL B A A E S A7 HRF AS
= Aztdrt
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