CHEtlAlo| Y E5ts|x| @ H2A 22 1999
Korean J Clin Microbiol 1999 ; 2 : 1568-166

MicroScan Neg Combo Panel Type 21¢]] 2]3F ESBL ZH<2] 37}

(=)
adw

AT MY, ZE=, 293 2ojy, RS

Job

SAcHetn oot Mty al atya|nt
Evaluation of MicroScan Neg Combo Panel Type 21 to Detect ESBL

Yoon Hee Kang, M.D., Soo Jin Choi, M.D., Sang Hyun Hwang, M.D., Young Wook Cho, M.D.,
Duck-Hee Kim, M.T., Mi-Na Kim, M.D. and Chik Hyun Pai, M.D.

Department of Clinical Pathology, University of Ulsan College of Medicine and Asan Medical Center,
Seoul, Korea

Background : Escherichia coli and Klebsiella pneumoniae resistant to 3rd generation cephalos-
porin have been reported with increasing frequency in tertiary-care hospital in Korea. MicroScan
Neg Combo Panel Type 21 (Type 21) contains a 1 pg/mL cepfodoxime (POD) in addition to other
screen wells containing ceftazidime, cefotaxime, ceftriaxone, and aztreonam, which are designed
for detecting extended-spectrum B-lactamase (ESBL)-producing E. coli and Klebsiella species. We
evaluated the Type 21 panel for its ability to detect ESBL.

Methods : From November to December in 1998, 496 E. coli and 326 K. pneumoniae strains
isolated from clinical specimens were tested with Type 21 panel. The isolates flagged as ESBL
producers by the panel were confirmed by the double disk synergy test (DDS). To evaluate the
specificity of POD, B-lactamases of 54 E. coli and 20 K. pneumoniae strains that were flagged by
POD only from January to May 1999 were analyzed by isoelectric focusing(IEF).

Results : 75/496 (15%) E. coli and 68/326 (21%) K. pneumoniae were flagged as ESBL producers
by Type 21 panel. Of those, 94 isolates including 38/75 (51%) of E. coli and 56/68 (82%) of K.
pneumoniae were positive for DDS. Among the 94 ESBL producers, all were detected by POD, 84%
by cefotaxime, 85% by ceftazidime, 84% by ceftriaxone, and 86% by aztreonam. The 74 strains
that were flagged as ESBL producers by POD screen well only were mostly DDS-negative,
cefoxitin- resistant and showed p-lactamases with pls of 5.4 and 7.6 or no band, which could be
interpreted as the presence of TEM-1 or SHV-1 type B-lactamases and/or basal AmpC 8-
lactamases, not ESBL.

Conclusion : MicroScan Neg Combo Panel Type 21 was able to detect a greater number of ESBL
producers by inclusion of POD in its screening well. However, the specificity of POD was
compromised by flagging a significant number of DDS negative strains. We conclude that the
isolates with reduced susceptibility to 3rd generation cephalosporins as well as POD can be
reported as ESBL-producers and those resistant to POD only should be confirmed by DDS.

{Korean J Clin Microbiol 1999;2:158-166)
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Aol NP WAL Zemz, ESBL TF9 X &
A2 E 4 Sl 3T A= carbapenemA] A ol E3}3)
o gdFez & FA7F Hx AvH1-3). 19909t 2
T o= cefotaximeol] WA E. coli, K. pneumoniae
A9 glRovt(5), A W=r} Frtstd H2 ESBL
A AL E. colie 4.8-7.5%, K. pneumoniae= 22.5-22.8%
o ol2x Jvk(6]. A& I AL 1986'd ]
cefotaxime <Al o] E. coliv 99%. K. pneumoniaet
94% (9wl v|&l, 19933 E. colic 89% 2, K. pneum-
oniget 0% & 43893, 53] K. pneumoniaes] 7t
FAAL 1995\ 46% 2 FH3 Paste] ESBL A4
TF7F wm2A F7ksta dvkn Badd(s5,7]). =
¥ FY W YlA pulsed field gel electrophoresis 2 % 3}
A A7 E T 23 ¥ /19 ESBL 571 Bl &
AEASE HHTG(7). 19963 Bl = HAuj et
A ¥8l¥ K pneumoniae®] ESBL 357} 40%9)] 23}
€ 3oE FHHE 5(8) Hojx 3aH 4 gy
o ESBL @57t 8% WAAFLE SAsAR, £
ZF7tEA ek & 4 9tk ESBL #Fd] 9§ Wzt
o] Fdo| AT ¥ oly FUAME Bud vl gl
°JA (9, 10, 11) Y37 EHAIE ] ESBLE W3}
1, A%3A A2 & e A Jde AAAAE
Zt3E Aol R A7} HA)

a2y ESBLS EAA oz 874 71Ad g &
olx7l v & thFdte zh Ao i WA FAdol
d#@Ho|A] @3, ¥ ESBL #F & H 2 F& MIC
£ Hd BAFoE aggAddd A &ste WA Ve
S2E #FFAHLE BEE 2R/ 0 (1-4). olFEA
ESBLE FAZ&37] o8& FHe°l ESBL #F7F W
e WYt Ao e FaF 8o HAS A2
2 A7 glon, Aa 57t A Folof 9
Tdol ESBL #Fdol #3H71= 3AvH4, 10, 12]).
mebx ESBLE RZsHAl A&3t7] 918, ESBL ¥
o] ©]&3}= 3Mt cephalosporin ¥ aztreonam®] A
¢] A & = (minimum inhibitory concentration; MIC) 7] &£
$E A cefpodoxime® 7L 713 973 71A L A}
43l MAd3te Weol AR 1, double disk
synergy(DDS) FHA}, 33k t]23 A, Etest, Vitek
ESBL test ©2] W& %3 B-lactamase inhibitoro] 2]
g AsREoz #Adste WH Fol dFHY vk
(13-20]). 19993 National Committee for Clinical
Laboratory Standards(NCCLS)(21)+ A8 A AL & A
cefpodoxime, ceftazidime, aztreonam, cefotaxime,
ceftriaxone®] T 2adA e 71&< 22, 22, 27, 27,
25mmZ, MIC 71&F& >2ug/mLE 3 3o o] F 3}
Uate FAdolw ESBL #32 JA3tadn sya, &
AAAR ceftazidime™} ceftazidime/ clavulanic acid,
cefotaxime¥} cefotaxime/clavulanate®] U AZAAY =
£ MICE Hluste WS AAstn ok, X9 o]
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g HALE EE ¢3AA Adsed 5ol v
4 FEol HA Gobx AA UEMYE HAM A
HAL37= ¥, B4 HAIR ESBLS A&3#W
FAEG: AFstd @AFAHALE ol &3t Aol vt
st & + .

# 2 MicroScanAlol Al ESBLE ZH&37] 93] Neg
Combo Panel Type 21(Type 21) (Dade Behring, Sacramento,
Calif.)S /W23, ©] panel 1 pg/mL cefpodoxime
well& A EA F7bsln, AZEH O ¥A 22.01L 7
W3le] E. coli, K. oxytoca = K. pneumoniae® 57
g #Fe cefpodoxime, cefotaxime, ceftazidime,
ceftriaxone, aztreonam % §7}A] oAb it ESBL
71&E 9EAJ|E A$ ESBLE A3z, AFHo
2 2§ 3M| ) cephalosporin ¥ aztreonam A] Aol ch 3|
Aoz Euste Al2dE 7EX 3 gk ofd Az}
E-& Type 21 panel®] ESBL Z2%3 & Hrlsiaxl 3t
et

CHA} %

1. CHAL

1998 11958 129744 £ € E. coli 4967 72}
K. pneumoniae 3263t & U’} 2. E Type 21 panel2 ¥
TA Z+43AE 2AASI, o F ESBLE Jd¥d
T35 DDS HALZ #Astict. Band 7 4934
oA ESBL #Feo £2]&E vinsdlr] 93 AARZ
2 53 et WAE E coli, K. pneumonige B33
Fo] BXE ZAMsgt. £8l&9] vlmE Chisquare
AAE FA 3. Cefpodoximed] Eo0lE8 H718tn
2 19993 1¥€ ¥ ¥ 59 7bA Type 21 panelel A
cefpodoximedl] 2]&] A%t ESBLE AE =3, ¢} 344
cephalosporin ¥ azireonam A Ao BF 5L &
9 E. coli 547 F ¢} K. pneumoniae 20058 o2
B-lactamase TAY HAALE AASATH

2. MicroScang 0|28 #sd 4
o AHAL

A ZALe] A Al wrEl Type 21 panel¥ ©] &3l
MicroScan Walkaway40, Walkaway90(Dade Behring,
Sacramento, Calif ) 2.2 #F%3 2 ITA T4 HA
£ AEHEY. A= AT EJ o] ¥iA 22.018 A
3t }. Type 21 panel®] &7 1pg/mL cefpodoxime
well& ¥33l3 glojA ESBLE R334 A¥3ste A
o] EAolt}. E. colivk Klebsiella spp.2] 7% cefpodo-
xime welldl A #eo] #Ag¥d "EBL?Y & #5332,
cephalosporinAl ¢l T H & RE FaAls AFoR
"R* o2 Hs®Ect ‘EBL?" 2 “Suspected ESBL" 2,
‘R*" 2 "Resistant ESBL" 2 3|4 glt}. ESBL A the] 7]
Fol He & 3 FAQ aztreonam. cefotaxime.
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Table 1. ESBL criteria of antimicrobials included in
MicroScan Neg Combo Panel Type 21 for screening
extended-spectrum B-lactamase (ESBL) producers.
" Antimicrobial agents '

Aztreonam

Cefpodoxime

Cefotaxime

Ceftazidime

Ceftriaxone

ceftazidime, ceftriaxoneS E3E Al FAHY £
ESBL ®% 7]5& Table 13 Tt}

3. Double disk synergy(DDS) ZiAt

Mueller-Hinton Y% 2] %o McFarland 0.5 %9
FHEL HE F tcarcillin/clavulanic acid (75/10pg) © 2
A% ¥x, J23 HFAE Aole] F <] 20-30mm
7} S =& aztreonam (30pg), cefotaxime (30ug).
ceftazidime (30pg), ceftriaxone (30ug) 59 U238 ¥
gttt 35ColA 18A1ZF Bt MIAE wiFE Fol 9§ 4
7} Y23 F W7 Al o] dol A ticarcillin/clavulanic
acid®] JFoz A JAU AAAY =3
Atolol] Aj=o] A7t M7 A$E DDS Fdo=
#A e ct8). DDS ¥4 #F& ESBL A4t dF=2
CESE 5 4=

4. B-lactamase?| SHA AHAl

FAgA v oA A FL BHI broth SmL)l &
o] 37CAA &L A WET F 14,000g, 4TIA
1583 4483t o JAE 33 FF/FSF 750uL
Baaiqch RHEe] @ APBE 459 ¥ &
S5 4 X &2 7)(Ultrasonic homogenizer 4710, Cole-
Palmer Instrument Co., Chicago IL, USA)E ©] &3} 30

28, 38, ByE, U2, Y=g, Yol u

%7 38 B8 12,0008, 4TOlA 1583 BHA] €
ARYs F3AE A APBLE $ F HJAH A
A A7AA 20T R#ASdHAT. FAY HAAbe 5%
polyacrylamide gel (pH 3-9; PhastGel IEF 3-9, Pharmacia
Biotech, Uppsala, Sweden)] wellell M EZEHE 10uLE
B =% % PhastSystem (Pharmacia Biotech, Uppsala,
Sweden) > 2 2000V, 2.5mA, 3.5Wol| A 3083t 7|9 F
3] HAAEIH . A719F F nitrocefin &Y (Sigma,
0.5mg/L in phosphate buffer pH 7.0)2. 2 4l nylon
membraneS gel $Jo] YolA T =g A3}
9 tH(22). B-lactamase THF ] EEAFZE C600
pUD16 (TEM-4, pl 5.9), J53 pMG229 (SHV-2, pI 7.6), 153
pUDI18 (SHV-3, pI 7.0), J53 pUD21 (SHV-4, pI 7.8), ClaNal
pAFF2 (SHV-5, pI 8.2)& A&-3t5l o).

2

1. MicroScan Zts=4 ZAl

E. coli 4967 F ZF 750 F(15%)¢} K. pneumoniae
32683 3 687F(21%)7} Type 21 panelo]l 4] ESBL
#Zzz AdEAY. F 143FF F 1407 F7}
cefpodoximeol] 2]3] MH =2 (98%), cefotaximeol]
o8] 88T F(61%), ceftazidimeo| <3 887 F(62%),
ceftriaxone®l] &3 987 F(69%), aztreonamol] ]3| 86
3 (60%)7} ESBLZE A1 = ] tH(P < 0.01)(Table 2).

2. Double disk synergy ZAl 23}

ESBL #32 Ad¥d % 143830 g DDS FAL
A3} E. coli 38FF 9 K. pneumoniae 5603 5 94T
Z(66%) 94 FAdoltt. Cefpodoximee DDS 44
UFFE BF AEdPa, & AHYAAELS 74
84735 ZHA2d At AT cefpodoximeo] €& A
HE 1400 F 5 DDS YA &L 67% =AM & A

Table 2. Detection tates of ESBL by five antimicrobials in MicroScan Neg Comba Panel Type 21
No.(%) of ESBL detected by each of antimicrohials
Antimicrobials by Type 21 panc by DD
£ ol K. I.'1.;|.L'.';u.'u.'1.':.'." Tonal E, colf K. pnewmoniae Total
Cefpodoxine 74907 66(9T) 140(98) IR(5 1) 56(83) 94(67)
Celolaxime 41(53) 47(69) BR(62) T3 43(03) T5(85)
Ceftaridime 41(55) 47064 BRi62) 29(71) ATC100) T4 R
Celraxone 450600 33748 O8G0 1373 F1{ua} B RG)
AZTTeOnam 35(4T TR BRia 268074 4504y TAi 86
One of those EEIRILEY G100 |43 100 3R(51) S6082) “4(6)
Mo, detected by each anbimicrobial
ek saidesselch e [0
Mo detected by all 3 antimicrobinls
Ny, IS pasieive
100

Mo ESBL detected by each antimmicrobial



MicroScan Neg Combo Panel Type 210f| 2|3t ESBL Z&<2| B}

161

Table 3. Double disk synergy test of ESBL producers flagged by cefpodoxime and other antimicrobials in MicroScan Neg

Combo Panel Type 21
Susceptibilities to Mol %) of |w| tes
cefpodoxime and other antimicrobials Total []]}Hi ) DDS(-)
T el
Cefpodoxime ) 1pg/mL plus
ESBL(+) 3rd cepha/ATM* 49 35(71) 14(29)
ESBL(-) 3rd cepha/ATM t 25 3(12) 22(88)
Cefpodoxime < lpg/mL plus
ESBL(+) 3rd cepha/ATM 0(0) 1(100)
Subtotal 75 38(51) 37(49)
K. pneumoniae
Cefpodoxime » 1pg/mL plus
ESBL(+) 3rd cepha/ATM 57 55(96) 2(4)
ESBL(-) 3rd cepha/ATM 9 1(11) 8(99)
Cefpodoxime < 1pug/mL plus
2 2(100)
68 12(18)
143 49(44)
* Compatible MIC with ESBL criteria of MicroScan for more than one of 3rd generation cephalosporins and/or aztreonam -
T Lower MIC thon ESBL criteria of Microscan for all of 3rd generation cephalosporins and aztreonam
Table 4. Susceptibilities to cefoxitin of ESBL producers deteced by Type 21 panel
No.(%) of isolates i
DDS o Susceptibilities to cefoxitin
positivity Species . ., Total S I R
DDS(+) E. coli " 38 22 2 14
K. pneumoniae 56 27 1 28
Subtotal ; 94 oo 49 i 3 s 42
DDS(-) .. E. coli ey 37 4 7 26
o
33

84-86% ¢l ¥]3l DDS %A &o] ¥k tHTable 2). E. coli
£ cefpodoxime A FAQ 75TFF F 377 F(49%)
7} DDS SA43°1%l 2L, K pneumoniaes 68T F 5 127
Z(18%)7} DDS &4 ©)%tHTable 3). Cefpodoxime X
cefotaxime, ceftazidime, ceftriaxone, aztreonam % 3714
ol e Al s HEE E. coli 4975 K
pneumoniae 578 F € &2 353 F(71%) % 557 F
(96%)7F DDS %’dolfch. ol B3 cefpodoximeol
oefAgt AHE E. coli 25759} K. pneumoniae 9 I
F 3 DDS ¥R TS #4437 F(12%) & 13 F(11%)
o] B85 chTable 3). DDS 249 & 497FF F 42
TF3(84%)E cefoxitindl] 3t FEFE 2444 E W
Aoz cefoxitind] Aol AstE o] UATHTable 4).

3. 93, dbis, ZEAA @ ESBL YikRF
9l EalE

sl sazre Rald #FF 2 ESBL A4 E. coli,
K. pneumoniae & ZtZt 3%, 1%°| E£33d v 4
N E YSAEZRE EF2dE A5 4 11%P <
0.001), 19%(P <0.05) °|N 3, FTAA ¥Rz HEY &
g FF F 9%, 22%(P <0.05)°] A TH(Table 5).

4. Cefpodoxime MHTF YMOl FFE2
A 2+=M - DDS, B-lactamase SEFH
Ab Z3}

oY oo

19999 1958 5974 E, coliv 1,441 &5, K
pneumoniae= 804 F7} -r-fL]E]?dU} Type 21 panel &
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Table 5. Prevalence of ESBL-producing K. pneumoniae and E. coli isolated form outpatients, general ward inpatients, and
intensive care units patients

__No. of isolates

T R e S e T

E.coli K. pneumoniae
Services Total ESEI [I1;|jlll_'c|'| %) Tl ESBL producer(%)
Outpatients clinics 205 73) 4(7)
General wards 259 28(11) P 37(19)
Intensive care units 32 3(9) 15(22)
Total 496 383 56(17)

Table 6. B-lactamase-isoelectric focusing of the ESBL-suspected isolates flagged by cefpodoxime only in MicroScan Neg
Combo Panel Type 21.

DDS E. coli K. pneumoniae
positivity pl No. of isolates pI No. of isolates
DDS(+) 54 7 o 1
5.4/5.9 2 6
5.4/7.8 2
Subtotal 11 7
DDS(- 5.4 35 54 3
7.6 7.6 4
Not detected 7 5.4/7.6 1
Not detected 5
Subtotal 43 Subtotal 13
Total 54 20

[ TR S BRI TR S

P Abell A cefpodoxime 1pg/mLol] WlAdolxlgt, 1 9 340
cephalosporin®} aztreonam A Ao #FJQA #FE E.
F'l coli 54739+ K. pneumoniae 20355 ¥ 3l * 74
FFH. © F 54T F(73%) 7} cefoxitindll 5%
4 £ WAcld. DDS AAMNA E. coli 11TFF

C g (20%) 9} K. pneumoniae T8#F(35%)7} A 2N
i ! % 1873 (24%)7} ESBL A#F o] BA=T
'I]' E| | 747 F) th3] B-lactamase TAY HALS HAA% A3
i > (Fig.1), E. coli®] 73 % 427 F|A pIl 542 B-lactamase
f.b+ I - W=yl dEo % UeWa, K pneumoniae £ pl 7.6,
oT 547 B0z Uyehte A47t 1087, 4252 F
0.2

Z& o|F3c}. DDS ¥AQ) 187 F F pl 54/5.9, pl
5.4/7.8°] 23 F4 TWAHJR, DDSAEY 5678F F
! - E. coli 7339} K. pneumoniae 5T FE B-lactamase ¥}

2 3 456 =7} VEREA %9ETHTable 6).
Fig. 1. Isoelectric focusing of culture lysates from three K. .
pneumoniae isolates(lane 2 through 4) and two E. coli ad =
isolates(lane 5, 6). Lane 1 was loaded with a mixture of
culture lysates of reference strains, C600 pUD16(TEM-4, pl B a3 Ao A MicroScan®] Type 21 panele E.

5.9), 53 pUD18(SHV-3, pI 7.0), J53 pMG229(SHV-2, pl ) = = e (10 )
7.6), 153 pUD21(SHV-4, pl 7.8), and ClaNal pAFF2(SHV-5, coli 49625 F 7158 F(15%) 9t K. pneumoniae 3267

pl 8.2). Lane 2 through 5 show B-lactamase bands of pl 7.6, F % 68T F(20%) € ESBL 52 H¥3A. Type
5.4/7.6, 7.6, 5.4/7.8. Lane 6 shows no B-lactamase band. 21 panel®} 7}% 8% 5FHL lpg/mL cefpodoxime
Arrow indicates the application point. wellg F718 Fo|th. Cefpodoxime Type 219 A
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ESBLE M@ #F9 97.5%8 H&sddon,
cefpodoxime AT HAEE A $E 24.3%3. E
3 DDS7F ¥4 QA &F EFE H &3 Type 21 panel
£ cefpodoxime S F7}13 S 24 ESBLE U £ ®1713}A|
A28 4 AU} ESBLE A F4Fo] dx, ©lE
o] 71" g Folxrt 77 th27] W& ESBLE
714 e UAEE F2Y £ de BEA g d
T7F Ak, 271 E ceftazidimeo] 7Hg A7 A
gaAZ RaHARA (16, 23], 2 TN € Spug
ceftazidime Tj232] AHFE7} 88% U 2(24), ¥ AF
AME HA DDS FA FF F 84% S HEHA v
=% AFAE BRYct. H 2= cefpodoximeo] MIC
2ugmL o] 4E& 71E22 Y& o ESBLS 100% HZE
Ahtes BRart 9mn(25]), 10pgs FRF dx2a v
£ 2ug/mL9] cefpodoximeS -3 HHujx =2 HdA
AN = 97-100%2] DAEE B (18, 26) 7HF 5
T A EA = QA4S 3 9. :
a8y, E AF M cefpodoximeol] 2j3] ESBLE A
HE A F E colit DDS &4 °| 49%. K. pneumoniae
£ 20%°] @31, cefpodoxime AP FFolaz, v}
2 34 th cephalosporin 3T A &2 cefotaxime,
ceftriaxone, ceftazidime 53} aztreonam Aol S+4<
7% DDS ¥4 4 12%, 11%°] E733o Folx
o EA47} A}, Thomson F(27)& E. coli &
Klebsiella spp.2] ESBL-E& &34l cefpodoxime MIC
> 20pgmL g 7|2 AL V=) 96%. 5ol
=7t 100% 2 "% 5% HAE2 AT, Fuchs 5
(28)°] Hvule] 107} HAE 3oz AP Aol
cefpodoxime®] W ZAEZE 100% YA Bol=e
Klebsiella spp. 73 % %3 &0l 17%, E. colix 82%°l
28]A E. coli®] ¥ cefpodoximeS AEPAIZ AL S
g 4 givtn EasEd. o d7dlAe ESBL Y=
7} E. colit 3% v|%t, Klebsiella spp.= 5% WITto 2
ggt7] W&ol E. colidlA cefpodoxime?] ¢ %A & 0]
o A2sHA JElgE Aolth. k& MicroScan AlF
% cefpodoxime 2pg/mL= 37} Gram Negative Urine
MIC 7(NU7)3#} Gram Negative MIC Plus 2(N+2) panelell
g A3 = 34 cephalosporin®] Y} aztreonam®|
T AFAol e J1Fez 9§ o, ESBLY 1:
AmpC ¥ B-lactamase YA TF7} BF AEHAN F
7HA BAS BT XNBAE A3t ¥ doAM e E2
TAE 7HA I 7] Wi &L v=A EE dg
t fidxn FFAch25). 22y, Willey S©] Type
21 panel2 Q% ulo] w29 ESBL #F2 AdE
E. coli9 54%. Klebsiella spp.®l 7%7F 3A 9
cephalosporin®] T3k MIC 7} 2% A 02 A, ol
E. coli7} A3 dle 71X 982 AmpC B-lactamase©l] <]
8 cefpodoximeo] W] S-olH o2 E =& Aol AU
o]7] W&o o] A2 3Ath cephalosporin®} aztreonam
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o 2449 Re 2 Hudteof drtm F33t5H(29).
w}2}A Type 21 panel$ A& o & A &A}ol
i3 ESBL 7|&2 WE31A] FoHA cefpodoxime®i]
gt F4A AS. carbapenemr] FT A HYAHEE
Zol7] Y3 A= HAPAF Bodittn AlgET

Type 21 panelo] J = cephalosporinAl] ¢} aztreonam®}
3| Au 7} 4-32ug/ml =2, AA MIC7} b 7] of
F-o Type 21 panel®] 744 AT 2 B-lactamase®] 4
< FEIVE Ad¥Y. AT, DDS 4<% 39
84%7} cefoxitindl] ZHAd ol A &=l AmpCH B-
lactamase7} & Ao 2 FAHHY. Cefpodoxime ¥ o}
Y} 34t cephalosporin©] Y} aztreonamol| = ZH<Ad ©]
A3tE #TF = DDS 2419l 16 F+ EF cefoxitindl]
FEE A48 e UAdoE2A AALEE AmpC
%3 B-lactamased] & WAL stFAHel 2,
cefpodoxime AE T FJo|HA DDS +4< 31FF
% cefoxitin®l] FFAl o] old 24 T F EZ 71A &9
AmpC3 B-lactamaseol ]3| cefpodoximeo] £-3 =A<
Ao 2 Alsdr}. Willey 5(29)2 cefpodoximeo] T W
Ado]aL, 34t cephalosporin®] Y} aztreonamol] & Z4A
o #FE EF 4444 Amp C B-lactamase A TF
2 d9gddeoy, B dFdAes 78F 7} cefoxitind] &
Z4d o2 DDS7F 241 AY, TEM, SHV AE
o] old ESBLY| 2|3} cefpodoximeo] B3| =L 7H5
ol AR Bhsy] o Hoh. o] B EAHEES &
ZA37] $18 Type 21914 ESBLZFZ Add 3% &
34X cephalosporin |4} aztreonamoll = <A o] A
cefpodoxime . 2% HHE FFE HEotA B-lactamase
SRR AAHE AAERY.

ol AT E 19993 1€5E 59744 £4E F
2.2458F 2] E. coli®} K. pneumoniae ¥ 7433 (3%)
7} Type 21 panelsl] A cefpodoxime A1 2] ¥t. ESBLo]
AAHAT. o5& AR Blactamase THH HA
£ A% A7) B-lactamase?] hF-¥o] pl 543 7.6 &
AWM= 3, DDS FA E coli FF F 273FH o} pl
5.4/5.9, 5.4/7.82) B-lactamaseE EFATH ®] F(6)e]
FFojA Eel¥= ESBL #FE K pneumoniae] 73
% SHV-12, SHV-2a7} B3, E. coli 3% TEM-52 £
TEM-U/TEM-527} % & ol&dx EnE 23 ¥ o
DDS 44 #FlA Vet pl 59, pl 7.8, pl 7.69] W
=¥ Zz} TEM-52, SHV-4, SHV-2aZ 335U}, pl
5.4, 7.6 ZtZ} TEM-1, SHV-19)] 833 plgto 24,
K. pneumonige G AA SHV-1%, E. coliv Ed~
n= wi7id TEM-1€ 7R3 e A7 871 &
o (30, 31) DDS &4 7% ©l&°] ESBL|7] Ht}
= cefpodoximeo] $1%AY 7t5Ae] v} 53] pIs4
¢} TEM A€ ESBL2 9o Bns Ao (3] of
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% A2 MIC HAleh Eet=u| =9 G7]AEE40] o
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ESBL &3t 493 82, 8L B A £
e dA3te 32 Ja0daFed S 898 & o
At} ol 7 F(34)°] 1993 B A cefotaximeoll
Z2% £ A2 E. coli 9 K. pneumoniae 7} B
ZE #F9 33%, 36% wH, 44AQolA £ed
e 1%, 8% Endgn, 3 (7)) 1994-
599l K. pneumoniae®] ZFA3ZHAIRAF o E=R e
18%, dAntd g JLAY 2%, FTEAY A=
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B & : 839 333 dode 284 3449
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pneumonniae’}t 5713FaL 34th. MicroScan Neg Combo
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