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Prevalence of Class A Extended-Spectrum g-Lactamases in Clinical Isolates of Acinetobacter

banmannii and Psendomonas aernginosa

Se Jin Oh, M.D., Sang Uk Lee, M.D., Hyun Yong Hwang, M.D.!, Il Kwon Bae, M.D.!, Hyun Soo Jo, M.D.}, Byung Ho Lee, M.D.",

and Seok Hoon Jeong, M.D.!

Background : Prevalence of class A extended-spectrum g-lactamases (ESBLs) has been investi-
gated repeatedly in members of family Enterobacteriaceae in Korea, but only rarely in Acinetobacter
baumannii and Pseudomonas aeruginosa. The aims of this study were to determine the prevalence
of class A ESBL-producing A. baumanniiand P. aeruginosa and to characterize the genotypes.

Methods : During the period of June to September 2004, clinical isolates of A. baumanniiand P.
aeruginosa were collected from patients in Kosin University Gospel Hospital, Busan, Korea. Antimi-
crobial susceptibility was determined by the disk diffusion and the agar dilution methods, and ESBL-
production by the double-disk synergy test. Transferability of ceftazidime-resistance of ESBL-pro-
ducers were tested by conjugation. The isoelectric points of ESBLs were determined by isoelectric
focusing. Searches for blarew, blasw, blacrw, blarers, blaves, and blacesiec genes were performed by
PCR amplification, and the genotypes of ESBLs were determined by a direct nucleotide sequence
analysis of the amplified products.

Results : A total of 58 clinical isolates of A. baumanniiand 77 P. aeruginosa were collected. Three
(5.2%) isolates of A. baumannii and four (5.2%) P. aeruginosa isolates showed positive results in
the double-disk synergy test using ceftazidime and imipenem disks, and one (1.7%) A. baumannii
and two (2.6%) P. aeruginosa isolates showed positive results in that test using ceftazidime and
cefoxitin disks. The most prevalent class A ESBL genotype in A. baumanniiisolates was blarer1 (N=6),
and blasw-12 gene was also found in one P. aeruginosa isolate.

Conclusions : It is concluded that class A PER-1 ESBL-producing A. baumanniiisolates are spread-
ing, and SHV-12-producing P. aeruginosa has emerged in Korea. The spread of class A ESBLs could
compromise the future usefulness of expanded-spectrum A-lactam antibiotics for the treatment of
A. baumanniiand P. aeruginosa infections. (Korean J Lab Med 2006; 26: 14-20)
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A. baumannii®t P. aeruginosa®l ESBL A#A! 545}

ofg] Al W
A Ao A4t ceftazidime, piperacillin, ticarcilin & o]
Aol Bl 73k e S Adti3]. Class A9 extended-
spectrum B-lactamase (ESBL)E o5 Aol that YAS
Hoj5l g ESBLS AASHE A, baumanniitt P, aeruginosa®)
R L)

AR FHY AFES TEMY 2 SHVE ESBLS &3] A
ASHA T A, baumannii‘} P, aeruginosays ©)& BAE TE7)
st Z0E GEATHb]. ZR2A ZEEE P aerugi-
nosa®l 19%%] TEM¥ &45 At spH[6], TEM-4,
TEM-21, TEM-24 ¥ TEM-42& AA3}= P. aeruginosa’}
BIEYTH7-10]. SHVE E4E AAVS= P aeruginosa’}
PA[11] E ef=12]94, SHV-12& AAsk= A. baumannii
7} S=[13]00A 4 By E§ o, o)A Eel=EE A, bau-
manniity P, aeruginosa®] TEME & SHVE ESBL A4 &
ol A3 HiE ofF gith

PER-1-2 1993 d9] P. aeruginosa®lA] &= om[14], B

7] & olefgol|A] o] EAE AASIE Acinetobacter®t P, aerug-
inosa?} B EATH 15, 16]. Yong {1713 7 £[18] PER-1
A s= AcinetobacterS H 3810 o] E4E A=
aeruginosas ©}4 oA B E v} ¢lth VEB-12 1999
A mapro] Wdd st WEY Aol AAA EEE Es-
cherichia colilX A& AZE2[19], FHolA= VEB-1 A
A Proteus mirabilisol 2]3F 7+ 2] Mol HH uf 1oy}
[20], o] &4Z AYA 3+ A, baumannitt P. aeruginosat o}
2 239 v} 9ltk GESE ESBLY| 72$ GES-12 20009 =%
2o A B8]H Klebsiella pneumoniae, GES-2%& ‘ol g 7133}
oA E2]® P aeruginosa, GES-39} GES-4+ 2004 4&
oA 2% K. pneumoniaed X A& HAEEATH 21-24].

FUol| A E2]E= E. colitt K. pneumonize®] class A ESBL
AgAgel disiMe Az AT AR, A, baumannii
U P, aeruginosa®] ©1& &4 AA 3ol 3t ZAe mj§- &
=0h & M A & AP elM #elE A, bauman-
nii®t P, aeruginosa® WASE TEM, SHV, PER, GES, VEB,
IBC 5 class A2 ESBL AA &3}-g ZAlshH, o]& Aldo] A
bl ESBL4 FAEE FHIA 3

st FHY p-lactam AA YFE xFHe
.]

T oo

o

20041 6-9€9] IAN T B Expe] AFAAAAM &
29 A, baumannii®} P. aeruginosas tHASE 3FSith dtAl
WAl Adagle] Eeld eAdE 475 T80 J
Aol A gHE 22 E e FRUNA ALkt deEE o
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o FE52 AEHY A3erd Wy 9 Vitek GNI card (bio-
Meérieux Vitek Inc., Hazelwood, Mo,, USA)Z &ls}3ith

2. &N e A"
u]=+2] National Committee for Clinical Laboratory Standards

(NCCLS) ¢

piperacillin, piperacillin-tazobactam, cefoxitin, cefotetan, cefta-

7159 Wb ampicillin, ampicillin-sulbactam,

zidime, cefotaxime, cefepime, aztreonam, imipenem, meropenem,
amikacin, gentamicin, tobramycin, ciprofloxacin, trimethoprim-
sulfamethoxazole % tetracycline (BBL, Cockeysville, Mich.,
USA)l EHffP Ade "daa shi[25] o2 gelsiich 3
ﬂlﬂ 9] #249AF X (minimum inhibitory concentration, MIC)

= NCCLS ﬁPidﬁl*#“é[%]Ei 4otk AR FeAlEs
+3), piperacillin-tazobactam (&F=+2fojo] 2,

M), ceftazidime (3H7], 3}A), ceftazidime-clavulanic acid,

plperacﬂhn (53t
cefotaxime (3=, X)), cefotaxime-clavulanic acid % cefepime
(H3, 9h S ARSI Clavulanic acid®] %+ 4 pg/mL
2 7R3AY E, coli ATCC 25933S B2 AHalsiTh

—L
i

3. ESBL MM 3 MY

©2 class A ESBL AAsh= 45 &
AEEATHS] Al FdS WEOZ Mueller-Hinton 3Hd
(Difco Cockeysville, Mich,, USA)ell I2A HEE F, w9

TYoN= ceftazidime 30 pyg Y2=, F
lanic acid (20/10 ug), imipenem (30 ug) % cefoxitin (30 ug,
BBL) U2ag w9ttt T%3 F3 v2ae] 7HAE 142
15 an7t ®A 3%tk GES/IBC, PER, VEB 5 9% non-TEM,
non-SHV ESBL- clavulanic acid® o2} cefoxitin S imi-
penemel| oA &/do] AAE7] fEH o]F TAA BFE A
3tk Aol HEE wiRl= 37C 27190 18A17F vk &
ANE A=, F Tad AelolA g atel] ok oA
o] e ol BAEHU FHYoE AASITHEg. 1).

Double-disk synergy H

ol amoxicillin-clavu-

4. TEHH| 25k LM ME

H27]02 Ndad o, azide WA A. bau-
mannii YMC02/8/P534[17] &-& P. aeruginosa PA04089Rp[28]

& WAFARE AR-3IGTE WAFeAe $A4E 7 brain
heart infusion (Difco) HAuR|ol] &t 3A7F Z1eku) s}
Ak Fodzk wiFe) 02 mLoF it widel 22 mLE AP
o Yolx 37CE 1Ak vk &, ceftazidime 8 pg/mL <} azide
100 pg/mL7}F ¥+ MacConkey 3ol HE3ISith 37°CollA
18A17F ¥l & transconjugantS ARt WA HE9 el
FYE Yra

Filter mating

S 984 transconjugant®] ceftazidimeol] o3k
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oz gl 49 band & #Ft] B-lactamase®] plE RIS

5. Isoelectric focusing (IEF)Ml 28t SME(pl) SH 6. EAMISSHY diHo| 25 WHFHE &l

A F29 10 yL9 5% sample buffer (TEFCO Cor- PCRE class A ESBLY #48g A3 th Ryoo S[29]
poration, Tokyo, Japan)Z 43¢] agarose gel (pH 3-10, TEFCO o] 3913} primer® TEM, SHV, CTX-M, PER, GES/IBC
Corporation) o] 100 V& 1A]7k 200 VZ 1A17F 2 300 VZ 40 9 VEBY p-lactamase F+4AE AE3517] A% AP sl
E7F A719 %3513tk Nitrocefin (Oxoid, Hampshire, England) NEHFOE PCR e S 2= & Gene Amp PCR System

o AN AARAR gelE YA 2027 AT Gelol Ve 9600 (Perkin-Elmer Centus Corp, Norwalk, Ct, USA)SE
94°C & 30%7} denaturation, 58 CZ 1%#7}F annealing, 72CZ 1

Table 1. Antimicrobial susceptibilities of A. baumannii and P. H7F extensiondl+= 30 cycle®] PCRE Ald)slo] ZS2A4HE9] band

aeruginosa isolates £ gelsly, PCR SEAMES F%3l9)A Sequenase Version
% Susceptibility 20 DNA sequencing kit (U.S. Biochemicals, Cleveland, Oh.,

Antimicrobial agents A, baumannii (n=58)  P. aeruginosa (n=77) USA)E o]83te] FRFoR H7IMES 43T 301,

Intermediate Resistant Intermediate Resistant

Ampicillin 34 949 ND ND
Ampicillin-sulbactam 35 14.6 ND ND & J_ll'
Piperacillin 7.0 24.6 0.0 39.0
Piperacillin-tazobactam 0.0 21.1 0.0 37.8 =

! FZSA] OFAL
Cefoxitin 73 87.2 ND ND 1. Sl e &Y
Cefotetan 3.6 94.6 ND ND
ge]:tazidime 52 258 52 299 NE77F F ZF 5859 A, baumannii®t 7758] P, aeruginosa

efotaxime 60.3 327 36.9 58.7 _ _ - . . .
Cefepime 50 204 100 %6.0 71 A o] IAFAA A AZEEATE A, baumannii®] piperacillin,
Aztreonam 27.6 67.2 20.8 29.9 ceftazidime, cefotaxime, cefepime, aztreonam, imipenem %
Imipenem 00 241 130 312 meropenem®l] 3t WASS 2t} 24.6%, 258%. 32.7%, 22.4%.
Meropenem 0.0 241 3.9 40.3 ) oo . - -
Amikacin 00 076 o6 296 672%, 24.1% L 241%2H, P. aeruginosa®) ©15 Al
Gentamicin 0.0 29.4 26 46.0 3t WAE2 22t 39.0%, 29.9%, 58.7%, 26.0%, 29.9%, 31.2%
TObramyCin 0.0 29.8 0.0 44.2 2 40 39,0 oi (Table 1)
Ciprofloxacin 17 24.0 ND ND % 403% 1T :
Trimethoprim- 7.0 26.3 ND ND
sulfamethoxazole 2. Double-disk synergy A& X &0l 2lst Ly ME

Tetracycline 0.0 23.6 ND ND
Abbreviations: ND, not done. A. baumannii 35(5.2%) ¢} P. aeruginosa 45(52%)+ imi-

Table 2. Characteristics of double-disk synergy-positive A. baumannii and P. aeruginosa isolates

) . MICs (ug/mL)
DDS (+) with Isolate Species Specimen
PIP TZP CAZ CAZ/CLA" FEP
Imipenem disk K20653 A. baumannii Sputum 256 32 128 256 32
K22565 A. baumannii Sputum 16 4 8 8 4
K22898 A. baumannii Urine 4 1 2 2 1
K18885 P. aeruginosa Urine 32 32 128 256 32
K19135 P. aeruginosa Urine 16 8 128 256 32
K24002 P. aeruginosa Urine 32 8 128 256 32
K24857 P. aeruginosa Pus 64 32 >256 >256 128
Cefoxitin disk K24931 A. baumannii Sputum 16 4 32 32 16
K23180 P. aeruginosa Sputum 1 1 1 2 8
K23413 P. aeruginosa Sputum 8 4 2 4 4

*clavulanic acid at a fixed concentration of 4 ¢ g/mL.
Abbreviations: DDS (+), double-disk synergy-positive; PIP, piperacillin; TZP, piperacillin-tazobactam; CAZ, ceftazidime; CAZ/CLA, ceftazidime-clavu-
lanic acid; FEP, cefepime.



A. baumannii®t P. aeruginosa®l ESBL A gt

penem¥} ceftazidime T]A3 Alolo] synergy dAS HJowH,
A, baumannii 155(1.7%) %} P. aeruginosa 25(2.6%) < cefox-
itin} ceftazidime T2 Atool] synergy SAHS Btk Amox-
icillin-clavulanic acid 9} ceftazidime T3 Alolo)| synergy =
Hol 755 YAtH Table 2, Fig. 1). i &5+ = A. bauman-
nii%} P. aeruginosa 2t 159 ceftazidime WAd©] recipientol] 7]
2 AgE

3. Class A ESBL /4%

blarpn A4 &S 918 PCRYIE A. baumannii 215+(36.2
%)%k P. aeruginosa T7(91%), blasny A2 &S 918 PCR
ol P. aeruginosa 15°(1.3%), blaper1 34 A& 918 PCR
ol A. baumanni 65-(103%) 7} 3uks-& B AT blacss S
blavgs f472 A%E 9% PCRY tiddF EF SA4es 1B
%tk Double-disk synergy A9l #F 5 K228989] 47 TEM-
116°] ZAZHNES ¥ U2 M E class A p-lactamase
A7y AEEHA Bk

35 5 A. baumannii 1359} P, aeruginosa 352 blargm
FAA FHAEL blarpw A 84WA oln|4t valine

(gtt) 0] isoleucine (att), 184 o}]*=Al alanine (gca)©] valine

Fig. 1. An example of double disk synergy obtained with an A.
baumannii isolate producing Ambler class A extended-spectrum
B-lactamase. Two 30 ug-antibiotics disks (left, imipenem; right,
cefoxitin) were placed 1.5 cm apart (margin to margin) around a
disk containing 30 ug of ceftazidime.
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(gta) 0.2 Z}7} X8 blarem-s ARSI S H(Table 3), A.
baumannii 85} P, aeruginosa 459 ZZAME-L blarpy-
ARk A7} AR P. aeruginosa K1920404 A&
¥ blasny FAA SEEY A7IMEL blasava AR 35
WA o}t =2} leucine (cta)©] glutamine (caa), 238¥A| o}n
2 glycine (gge)©] serine (age), 240WHA o}w| Ak glutamic
acid (gag)©] lysine (aag)Z 2t} X188 blaspv-12 T2 &
A8kt A, baumannii 650X AEH blapgr1 A T4
& blappg AR A71MEe] dAEGITE EFE Féto]
TEM-116, SHV-12 % PER-1¢l| 8lg3h= pl 54, 82 2 53¢
band& &1 + AU

4. Class A ESBL MM =0l CHSH &M MIC EM
blaper-1 THAAE AW A, baumannii 65 5 55 t)&F pi-

Table 3. Characteristics of TEM-116-producing A. baumannii
and P. aeruginosa isolates

MICs (ug/mL)
Isolate Species  Specimen C
PIP TzZzP CAZ AZ/ FEP
CLA
K21919 A. baumannii  Sputum 16 8 16 4
K22538 A. baumannii  Bile 16 16 16 8
K22615 A. baumannii Sputum >256 1 32 16 64

4
4
6
K22709 A. baumannii  Sputum 16 4 8
K22899 A. baumannii  Urine 4 1

K22842 A. baumannii  Sputum 16 4

K23145 A. baumannii  Sputum 16 4

K23308 A. baumannii Sputum 16 4

K23499 A. baumannii  Sputum 16 4

K18396 A. baumannii  Pus  >256 128 256 >256 64
K18480 A. baumannii Sputum >256 128 256 >256 64
K18843 A. baumannii  Bile 256 32 128 256 128
K19583 A. baumannii Sputum >256 128 >256 >256 64
K25430 P. aeruginosa Sputum 16 8 8 16 32
K24686 P.aeruginosa Urine >256 256 32 64 >256
K19204 P aeruginosa Pus  >256 256 32 64 >256

&~ 00 00 00 N
© 0 © © N
N D DN

*clavulanic acid at a fixed concentration of 4 ug/mL.

Table 4. Characteristics of SHV-12 or PER-1-producing A. baumanniiand P. aeruginosa isolates

. . N . MICs (ug/mL)
Genotype  Isolate Species Specimen Underlying disease Prognosis
PP TzP CAZ CAZ/CLA* FEP
blasv-2 K19204 P. aeruginosa Pus Rectal cancer Improved >256 256 32 64 >256
blaees KB2660 A. baumannii Blood Bronchogenic cancer Improved 16 4 4 8 4
KB2919 A. baumannii Blood Stomach cancer Expired 16 4 4 8 4
K20936 A. baumannii Sputum Pulmonary tuberculosis Improved 16 8 8 16 4
K21866 A. baumannii Sputum Stomach cancer Improved 16 4 8 16 8
K23417 A. baumannii Sputum Epidural hemorrhage Improved 16 4 8 8 4
K20039 A. baumannii Sputum  Paroxysmal supraventricular  Improved >256 128 >256 >256 >256

tachycardia

*clavulanic acid at a fixed concentration of 4 1 g/mL.

Abbreviations: PIP, piperacillin; TZP, piperacillin-tazobactam; CAZ, ceftazidime; CAZ/CLA, ceftazidime-clavulanic acid; FEP, cefepime.
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peracillin, ceftazidime @ cefepime®] MICE 22 16 pg/mL,
4-8 pg/mL ¥ 4-8 pug/mLE AR EXE B, 15
(K20039)oll that o]& &<Al9 MICE 7 256 pg/ml o142
2 =9tk blasuv-z FAAE AU P aeruginosa K19204¢] o
gk o5 FH9] dAlY MICE ZHZ >256, 32, 2 >256 g/
mL%tH Table 4).

I
-~

a

A717 = B89 A, baumannii®| ceftazidime, cefotaxime,
cefepime % aztreonamo] W3 WAES 7zt 258%, 32.7%,
224% R 672%Z 2003Q A= 127 H9S oz 3 A E
ZAH31]9 58%, 73%, 55% 2 81%Krtt Y& EIXS HT
oHt imipenemell gt WAES 241% 2 2003 ZAH] 23% 9
H|$=e BxE Borh 3 B A7 P aeruginosa®l ceftazi-
dime, cefotaxime, cefepime, aztreonam % imipenemo| th3h
WSS ZH2 299%, 58.7%, 26.0%, 299% 2 312%FE 2003
W AN 21%, T6%, 25%, 33% 2 25%< FAHE BEE
Ak

PER-1& oA Egl¥+ A, baumanniZ} cefepimedl] T
WS g53e 8T /1A F SUE dEzloH, M
3l 2 Yol B2 cefepime WA A. baumannii & 86.9%
(53/61)7} o] EAE ATt H17]. £ Atelx= PER-
1S AAsHE A, baumanniZ} 65 Tho] E2|EojA] AAIHEY
B e o] ARFrE s 271Ye 5T 5 9
Atk B Ao A 29 PER-1 AA A, baumannii 65 = 5
ol that B p-lactam A MICE W3 He& 23X
£ B3O 157(K20039) o] thgk MICE thehs] sobx] o] Al
o] Tt WA 71dE AU Ues AL, F7HAQ] A8
E3le] o] #5F class B metallo-B-lactamase?] 421 VIM-2
£ AT @91E + AtHdata not shown). Ho}7] S
e PER-1& AA8E P aeruginosa’t 8= Qo Fjo)
Ae ol F£EE v fler[15], & dAFAE o] Aol &
& Ao AEEHA Fdh

P. aeruginosatt A. baumanni7} TEM3 5& SHV3 ESBL
S AASE A9 TR 207 dEHzis, ol ol Aldol
FHY p-lactam A e WA 53k plasmid’d
TEM & SHVY ESBLS AAsE ARt gl <siA
QA A cephalosporinaseE HZFAA S 7o) ¥ 4% W
o]1[6], =& o]E AlFo| class BY IMP £& VIM¥ metal-
lo- 3-lactamase[32]1} class D] OXAE ESBL[33, 34]& &3]
RS wEel TEM 32 SHVE ESBLS H8Ao] A
ol Hjs] AUHoz w) 7ol AoZ FE3Th 2 A
MNE TEM3 ESBLE #AZHA] &9koH SHV-128 AAs=

P. aeruginosa 1550l AZHATE A7 52 F 165794 A&

2ME - O[S - ERiE 9 42

®d TEM-116& ESBLE 7HabA] RkEw(36], ol & A
o] Nyt g A3oNA blarpyns 34 transformant 550]
3} ceftazidime, cefotaxime % aztreonam<] MIC7} B 0.06-
2 pg/mLE Yobr TEM-1169] o]& 389 g-lactam Al
of gt WS ATdte $AE 22 F A7) dEolthdata
not shown). ¥ TEM-1169] 71& 5o 4o tst F7H4<Q A
77t 228 Aot

SHV-12& 2920 &% E. coli®t K. pneumoniae®] A
Ag AZHAT36]. o] BaAe SHV-19] opu|:eit 37]7F 28
H(Leu3sGln, Gly238Ser ¥ Glu240Lys) AolH, SHV-2a &
& SHV-59h= 74z} opm Ak 17](Glu240Lys & Leu35Gln) 9
Zol7k Qlth o] EaE wfuldlA BelEs Juiddo] E3) A
Aike Zog dERom37], A o] B4 AYsks P
aeruginosa’} E2]E A& B A3y} Agoltl o] EAE cefta-
zidime©o] 738t EAS AU oW, P, aeruginosa K192040
& ceftazidime®] MICE 32 ug/mLE H|W3 =9kt SHV-12
+ clavulanic aciddl] ¢J3te] &o] AAHE Aol glo P,
aeruginosa K192049) ™3t ceftazidime-clavulanic acid®] MIC
E 64 pg/mLE ceftazidimeo] WalM 2318 EHEH, ol&
clavulanic acid®] =50l 235t o] #F2] AMAA cephalo-
sporinase”} YA E HEOE FZ9),

Double-disk synergy A& AAlwo] AAs= ESBLY
AZ & AAPECE 98 ARSEI T5]. £ AFelA
A, baumannii 35(5.2%) ¢} P, aeruginosa 45°(5.2% )+ imipen-
em T|2F9} ceftazidime T3 Alolol| synergy EAMHS B
oW A, baumannii 15(1.7%) %} P. aeruginosa 25(2.6%)+<
cefoxitin T]AZ9} ceftazidime TJ2AZ Atoldl] synergy XS
HSt} Class A ESBL & PER¥ 3 VEBY &4+ imipenem
3} cefoxitiny GESE ¥} IBCE &4+ imipenemol| 2JajA 4
o] Al AoE YHAMTHT7]. webX double-disk synergy
A& 2ol o]E #FoA o] class A ESBLE AET & 3l
AL E 7Ystgoyd 2 Afa e AEe dojsiden, o
ceftazidime ¥} imipenem U3 Alolo] JA|th o] g3
0l P. aeruginosa K188859} K2485704 OXA-7% SAFeE &
A& A2 F JAStHdata not shown). °1E T4 EAE
J317] gk F7H4 A77F B8g AR Azteit

ol’de] Aol A ke g thshEdelA #elEE A, bauma-
nnii % 7 £3 class A ESBLE PER-10]9, SHV-125 A}
48k P. aeruginosa®] EA %= FHESIt o5 ESBL A4
FO Sk S f-lactam FAl A BEAE AFE A

oz 9

o,
O

H o R e

i)

o Oof
4 =

i : FWellA E2l=l+= Escherichia colivt Klebsiella pneu-



A. baumannii®t P. aeruginosa®l ESBL A#A! 545}

moniae®] class A extended-spectrum S-lactamase (ESBL)
ARG disiNE G ZAPE AAAT Acinetobacter
baumanniit} Pseudomonas aeruginosa®] ©]& &4 AA €3t
o tigk A= wig- Btk & dAolxE B4R g jghE e
ol E2|H A, baumannii®t P, aeruginosas ™IAFS.Z TEM,
SHV, PER, VEB, GES/IBC % class A°] ESBL A4 8-S
ZAFetH, ESBLY| F1%& #3314 a5t

HhH 1 20043 6-9Y€o YAUE Y B3 ko] dAAAl
ol B2]9 A, baumannii®t P. aeruginosa® tHAHC 2 sith
o177

A TS Yo A e Mo R A,
ESBL 442 double-disk synergy A@22 &ola}9ich Cef-
tazidime WAl AEAL HEOo =2 A1gstt) Isoelectric focus-
ing©® & A-lactamase?| plte &Aoo Zgdmureow
TEM¥, SHVE, CTX-M3¥, PER-18, VEBE, IBCH ¥ GES
Y 229 FARE A0, AT =] A7IMES
opeRo 2 Bt

Zat: N7 T F 5859 A, baumannii®t 7759) P. ae-
ruginosa’} $kx}e] AR NA HAEE U A, baumannii 35
(5.2%) 9} P. aeruginosa 45(5.2% )+ imipenem T]2~Z9} cef-
tazidime t]23 Ao]ofl synergy AAYS HAO™, A bauman-
nii 157(1.7%) 9} P. aeruginosa 25(2.6% )+ cefoxitin T]2>=9}
ceftazidime TIAZ Alolo] synergy A4S Bk tiNdF 5
A, baumannii 65 blaper1 FAAE AV AU, blaspy-12
FHAAE A P, aeruginosa 15 9 blarew-ns 84S Ad
A. baumannii 1359} P, aeruginosa 35 % ZE5 At

AE 1 oY AIfelA ikl g oA e A
baumannii % 7V &3 class A ESBL& PER-1°]1, SHV-
122 A= P, aeruginosadl EA|E ZH3lHth o]5 ESBL
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