O Ik R e e b Ay Bt TSBL Klebsiclla pneurnoniae B4y 15 f T8 B S8R s

FEER I R B e A R BSBL Klebsiella pneumoniae B95F i1 TIrS8 f 88 RE [ 445

Rk AEE EBETE OREH' M B ZERS
BABEEM S R RREER (R R
'EEEERHAREYRER T RBRARE

AR R IR E SRR A 2002 ;2003 FEEFEH Klebsiella pneurnoniae FEPIAEREFE D SRR B 732 R
764 £ - EoA1 ESBL-producing =2 BEPURMREIRI BIR 183(25.0%) k2 184024 19 % > JLEAT 2R R30S -
B T 51748 ESBL-producing K.pneumnoniae(BSBL-KPYEARZ TTA R RV BN - THRHNESERTER
HAER EARARE(clonal spread) AR SHEERATERR R - FeFTETT A0 MRURSR - 5% 2003 5 10 HE 2004 5 5
A B HEE R RITIE L S2PRESBL-KP BEAERARER > F1I A B-est HITE FF5T4 3  ampicillin, cephalothin,
cefuroxime, cefotaxime, cefepime, ciprofloxacin,imipenem % ESBL-KP BRI &R EMEREE WA REEE
Bk ETER T RATIR S S8 RS R I 52 % BSBL-KP #} ampicillin, cephalothin, cefuroxirme,
cefotaxime,cefepime, ciprofloxacin, imipenem 2 MICO0( 2 g/mLMRINES>256,>256, 256, »256, 32, »32,
038 ¢ g/ml. » IEETRENEEBNAIARFERENER » I REGER ESBL-KP FrEE s B3
ciprofloxacin &3 17 #r(32.7 %) EIPRAE R thZ2RE H IR R FE AL IR - =5 imipenem > 2% DT ESBL-KP &
AR AR - FIRIIREE S ST I T A R R

 BATVE T ORI ype A 0 10 PRERS type B » &R 35 £k 0 AR 35 ERRIGAREXBE BRI - AR
SRER TRt I SRR Y WTRECL A TRE ESBL-KP BB R FREMER - BH S It SR G E—F 5
ERREEHE - (BUEREE 2005;15:341-51)
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FRE WS PRI P S (extended-spectrumn £ lactam; ESBLYE R+ Escher-ichia coli ~ Klebsiella pneumncniae S8
» A 7KW carbapenem #HHY 5 -lactamase 2BHIA R - BEERR DAVEREZ R[] - AR S IR
PERTIEEIERRT Y Y EE » MUt PR EE A EREY - R o & e E
#1[2,3] - ESBL-producing #7 E. coli e K.pneumoniae »+ H BRI TEE{E R ATH LR MR ATEE5(4-8] ¢ AR
ESBL-producing BFREEELL carbapenems = fluoroquinolones AE3E5T » FRIEEECREEE FH 2 BIEHEE - =4k
LI AR e » HARE = ESBL-producing K. pneumoniae(ESBL-K Py SBEBERETE 2002 £E6 183 #%
{hERE K. pneumnoniac S EEELRAY 25.0% 5 77 2003 4FBIE 184 £ » (E3ZFFETE K,

preumoniae 8 24.1% - LETTREEP - - EREHARH G BT TRE - FEEER - Bl
ESBL-KP BITHmE . & - BERE A EREGTIEREIGEDH - BT NERINARM A RER
B (clonal spread) 914 5L - B8 —7 T #0587 BSBL-KP $I2 B ERF 1 RETHEHREFFNEE
FMVETLUNARIRE -



R R Gtk

BRI 8 e o

VEREEEMMIERR 614 R B - R R E ERERIER2AII06E - 5 2003 £ 10 A E 2004
5 HE > SFERE A ERER 48 NERTIEZ M - B A RIGER R AT BEHEY K. pnenmoniae
taie 5 H celotaxime ARESEZEVIBURIEMIFRE R B IR/ 27mm B0 B S BRI ESBL-producing
BEPR[10,11] - W iRiFEEEZF AT D B ® (National Comnmittee Clinical Laboratory Standard; NCCLS)=
i o #rEhE SRR EMRETT ESBL-producing RIRAZ EEHIE, - BHE S EEERRAIT - 2kEEEL
ESBL-producing BE#% 2-3 {HEE - A S 2mL TSB 25 E a4 S TEZREEEHAER 0.5 Mc Farland i
TpsE DM » TR ERTE Mueller-Hinton agar EfEEAYEE > B0 BIES F ceftazidime(CAZ) ~
ceftazidime/clavulanic acid(CAZ/CLA) ~ cefotaxime(CTX )y B cefotaxime/clavulanic

acid(CTX/CLAYUA FREREFEIGRIZRE » & 35°C - R ERREaEy M - BELniEEERERNE
BAHNmm) > F(CAZ/CLA) — CAZ>Smm BY(CTX/CLA)-CTX>5mm A5 ESBL-producing BAR[10,11] = 58 HLHIER
FUTE £ ESBL-producing 2 A% - HHE—BIILUTER - MRFFI*-80C ZokfET DU ZIBETT DI RaUEE
HIBE L TR TR - RER—-RmACER - RifeiRRd  LAEERE - 3HE -

Ly el

BRI B A = N TR EFRISE - #HE T 2 ESBL-producing Fifk » 1A E-test(AB Biodisk, Solna,
SwedenyETT FF] 7 A EEENEIERE (minimum inhibitory concentration; MIC)=Z HITE © ampicilli

ceph-alothin ~ cefuroxime ~ cefotaxime ~ cefepime * ciprofloxacin ~ imipenem S 23 - ILEFRZHITEF » LLK.
pneurnoniae ATCC 700603 B HIE R A EH - DUEERERER - MBI E - Bk
NCCLS AR it mE FER 1] -

N =B S B ks T (pulsed-Geld gel electrophoresis;PFGE)

BB E oA MTE S R RIEE AR R MR e MIE12-14] - (SR S8 RINTFR DAY
ESBL-KP B—F&#% » A ImL PIV Z5%&(1 mol/L » NaCl » 0.01mol/L Tris PHR.0)/E¥E—2R 1% » BRI SmL (9 PIV
R IR 620nm » A FREREFGERE S OD B 0.75 - HUSFHERE 1.6% (5 B89 FEESE Boehringer

GrmbH » Mannheum » Germany)HERIT SRS » SE A SR (plug mold) » #FE 10 srEE HAEE » RUHIE
FeH g B A Iml 2 BC buffer(d mmel/L » Tris » pH8.0 » Tmol/L NaCl » 0.1 mol/L EDTA » pH8.0 » 0.2% »
sodium deoxycholate 0.5%Sarkosy! > Img/mL lysozyme)7E 37°C 4 /[NEF{EF > 2588, 3259 FH 1 mL ESP buffer(0.5mM
EDTA » pH9.0» 0.1% Sarkesyl » Img/mL proteinase KU » SOC [REiRE - FRBHEYIpugEL 10mL of Tris
EDTA(TEbuffer(l Ommol/L Tris-HCL » 0.1 mmol/L EDTA » pHS.0WEHE 3 3% » SN THE 30 94 » 51
Flz TE B HE U T 1.0 2] 1 Smm BEAYEF(slice of plug)EA S 2500l Z [RFEEEHET A 20 B Xba
I(Biolab Laboratories, Beverly, MA, USA)Z PREIRESE v K IESTE > 25°C 1 5 & DNA 3% agarose plugs S A, ImL
of TE buffer 37°C 1 7[N82 » plug #.4. 1% agaresegel (Bio-Rad Laberatories, Hercules, CA, USAYZE 0.5X TBE
buffer(0.089mel/L Boric acid > 2mmol/L EDTA) » GBS Az AR RE CHEF-Mapper(Bio-Rad Lab Laboratories)
FERE vk - rEAAHSR | % - SREHEf 35 £ - BRI 1-35 #0 - BHL 6Viem ~ B 120 & - Bk 22 /5
BF 78 14°C = LA S.aureus NCTC 8325(National Collection of Type Cult-ure: Public Health Laboratory » Lon-don, 1K)
EAFST 25 » 0.5ug/mL ethidium bromide Y68 30 73 8« P 2 /N > DA IEET RS -



PFGE T8~ HI3E

FRE BT A - BrE AR IR BAEEEETL » 140 Dliype A B B BEREM I BT S
ERIEEHEA = (AR EERERSE o A AL A2, AD SR JEE S ERIEE A P 0L IR | R R TR
FH—PRGHEL > type B » type C FH[15-18] - S AUEEFEARTIELREE » FEARE D RE(Dice
coefficient)FTHE A BT SBEERIE RS (VEHR THk rBrE E R 2 BRI & R EME » 8D
RE - HEM D RES08 F - I EREEHEE - BiREE DB BT &R Fe BT
WEERAEERGEA - MEREREE R B - B TEAL(19)] -

R

B 2003 4F 10 HZE 2004 £ 5 H » R ERm R R EE S8 K pnewmoniae 58 631 £f &
ESBIL-producing FHIRFFEE AR » & 94 #RIGHEE BSBL-producing » FREEE 14.9% (94/631) - ISR 2 15
TETE > Ul ERERETERER  SEEER THEMED" - IesE \ BrE TR
EHE N EHE ISR - MR ERE - EHBRTEDEREAATHAERS - 1L 94 SREE S 52
fm A s FE—AAZERIERINE - HIt5 52 £ ESBL-KP BT A R RSB E EI 1T -
EEFIL 52 (R R 34 6%TRERIGERE » 05 4%RER—FE -

BEY) R Pha s R e (TR g
R AT FERZ A agar dilution ST » B Brtest » MIC FIEEMAR » HEUEER - [REEELUEN » SRR
BE% > 751 E-test 2EAGHITE -

FIIFE B-test it T2EY) MIC HITERE R EIE EE 4l ffest MIC BB RN L5 » 52 #R%] ampicillin~ cephalothin
. cefuroxime P9~ BRI MEE 1 o/ml) + 8 BR15.4%)4 cefotaxime BLEEZME § 34 #R(65.49%)8F cefepime BEVS
1 17 BRO2.7%YE ciprofloxacin VRS 1 BFY imip-enem » BIE 52 BROO0GESEBEZEE— -

ks B vk AT

UL 52 ¥R ESBL-KP EARFARAREF BEIGET T 0 T 2 B A R A0 AT - FREE TR 7 bRl w5
Fl— 7o wype A M5 L0 PRATE M =0 708 wpe B 0 HERAY 35 PRHTE > B2 51E85 Hif
3SEARBSFoRES) -

71 o a1 74 o 3 AL | 2 P

HEk MIC HIFERM S » #T8 ceforaxime » type A K2 type B Z AR » B [ HREEZHE RS EDEZE
PRANER 8 R EH B IE - B cefepime TS MBFY type A B9 T HREFRIIEEZME > Buype BFHRE 618
S HLEE 35 MR R BN bR RIS 21 BREJESZ 14 - ¥ ciprofloxacin TIF > type A K type B RYER
B | SRERTM - HeHIE 15 BhERSE M - EF imipenem » Bl 2 IR EREER: - BRANED -

@



FRZR BR800 - kb I I 3 SE B ESBL-KP #F 2003 £ 10 A% 2004 &£ 5 B 7RISR TERE 14.9%:
FEEH PFCE #/IH 52 #1 BSBL-KP EtRET o728 iERER A 7 BRFAEH: type A H 10 BREH: type B » T
HEREY 35 MRAIEFAEARS 3T - S0 e NBEEIRTIH » 55 17 ¥R ESBL-KP WiFEA B i — (a8 ses © 1
RIS TR ARSI B\ B R RERIT B BIEIREE R T » R MRS R TR
(horizontal transmission)HyER § » B H—15 2 BIRRTE B b 3 FUK P EUER]  TIREEE— I HEE Rt AT
BPE 5 TE AR RIE T oy » B AR 525 - MaE A RS I - HCHHS type A B2 type B
HR EARESERR LR BRI RS HRaE S b BN T ERORR B E RS R -

R T & F ciproflloxacin MIC90 Af% 32 4 giml » 52 £R ESBL-KP AR 17 £R(32.79% G EET1E - L5 R M

B R —F B s S EEE T E ¢ 7F 211 BSBL-KP EHRARR 172 £R(831.5%)%f ciprofloxacin B &S » 7T
& 37 #1759 EREETEEMICS16 £ gmb)[20] - L _FREFEEENEREZENEE - TRERER
AEFFREAR  REBREAFRNRITHRES S - BRI AR cprofloxacin 7RI AR EE
Ik SRR > TR R VAR BSBL-KP BYREE TR -

Imipenern #7 MIC90 £ 0.38 1 g/ml - AR HALBI PIRURT SR 3R 5(4,6,2L TSR ¥ P1 ESBL-KP A D14 7 - &
M imipenemn A=W ARER - 1RGNS 2EFAEEME » 20 Stenowrophomenas maltophilia Bz pandrug
resistant Acinetobacter baurnannii{PDRABATET[22,23] - RFFZEEEIE » BEHLL MIC FUEHEL RS » 65.4%AT
ESBL-KP ¥ cefepime BEESHE - B cefepime BT #1H%T cefepime B 7] B FATEHE ESBL-KP E#RFTE [HEHY
B BERNDSRENE - FHYEEREE cefepime Z 0] FEAKIETE ESBL-producing F75 #2727 B MRS
J#5:[24,25] - Cefepime #£ ESBL-producing EAREEAIVER L REsainBETFERREE - RO EREE
I MR imipenem MR imipenem R — B EIERRIER - EEESEE PHFEMRER - IKEZE
ko Tk BREEETEERE I MIEEMET - ERREFRIFIR Ereproducibility) - BT8R B2
REMEREEREDHT - B wpe A K type B #YEIRT » ¥ ciproflox-acin BREZIEE(EH 2 4R2/17) - Eif
35 BRI BUATERR - B 1S AR(ISASBEZIE S AHEis T BHY pe A B type B FYEIHRET ciprofl-oxacin
HYRE S PR RESE - 257 cefepime MIC {EAYELES > ype

AFY T HR(1-3 2 g/mL)ESBL-KP F B4  type B #5 10 #% ESBL-KP HEIA 6 £R(60%)#7 cefepime BER M
ER#FY 35 PR ESBL-KP /1 » BIfER 21 #R(60%) ESEZE - ILFETEBHY type A B typeB RUZEEMR » HETEEMERD
AR EIRIEAR R - 252 e A~ B ZEREAELARKFEENRSERRE AL - s8R
ERFEERERAS L WP RBELFIARESE JRERE - WeeRE HAZFER - ERESEER
A EEEEAEMN (YEEEERR - PFFEEER > 323228 T ESBL-KP BRI TEE A LB A B (I
ER SRR SR E(0] - HAls2REZ —5 wpeA - B ERAYREEGE  HAEF L EEEA LS
ERILIAA S SENEIEATINEA - BEF S RCEEER_ AR extended-spectrum
cephalosporins(2 cefrazidime - ceftriaxone %) » @ HIEEET S ESBL-producing HillE » EXR AR RTERS
[26] = &I » 3804 extended-spectrum cephalosporing FVET A AI S ¥R A ERsE

H ESBL-producing BYFHE] - B LSRR LRI E (BEEZTE extended-spectrum cephalosporing {5 F & _FFY7=
B T BT iR S F extended-spectrum cephalosporing & SiE R ESBL-KP EHEEERTEESHW EE
{B7F ESBL-KP BITHREARESMELEZE T » extended-spectrumcephalospor-ins 7EBE = o By FER & FEND
PR ARET -



HME < APEERED  EMEBERREEER b E b A B2 ESBL-KP W TR NS 14.9% »
IR TEALEA MR - ELEANTTR TSRS - EVBRZIEERET T8 52
ESBL-KP Bk » & 32.7%%t ciprofloxacin 2RS4 » [RAGT fuoroquinclone CLFa8 & A ESBL-KP 8948k
PRI © M ZEEPRETS imipenem B EERFE » BE7R imipenem {32 HETH T ESBL-KP i AR HAER -
ZF4 cefepime TEIGHE ESBL-KP LA E « (MESGE—FEE - FIH S FHRITHBOUEE  REEHREHE

P R A P R T RO R 5 ATREEL T A SRR IR R T e R B e i AR T 50T

MERFRUEHE - RUBERATEE BRI -

SFER LR

R— FIAE-test AIG 52 # ESBL-KP HHEBMERZEMNRENEHREZR
PR (BN B (ug/mL) %ﬁiﬁﬁ
MIC 25 MIC 50 MIC 75 MIC 90

Ampicillin z 256 z 256 z 256 z 256 0
Cephalothin z 256 =z 256 z 256 > 256 0
Cefuroxime 48 2> 256 > 256 > 256 0
Cefotaxime 12 32 = 256 = 256 8 (15.4%)
Cefepime 2 4 12 32 34 (65.4%)
Ciprofloxacin 0.47 > 32 > 32 > 32 17 (32.7%)
Imipenem 0.25 0.25 0.38 0.38 52 (100%)

af : MIC: minimum inhibitory concentration
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& PFGE type A #1 B B EHBEM ARG R

PFGE

type REMERE (ug/mL)
sul:-at]:f::es Ampicillin  Cephalothin Cefuroxime Cefotaxime Cefepime Ciprofloxacin Imipenem

Al > 256 2 256 12 4 1 z 32 0.38
A2 = 256 2 256 64 12 2 z 32 0.38
A3 > 256 z 256 24 16 2 0.64 0.38
Ad z 256 =z 256 z 256 12 3 z 32 0.38
A5 z 256 z 256 2z 256 12 2 z 32 0.38
Ab z 256 2 256 z 25 = 256 3 z 32 0.25
AT = 256 z 256 z 256 =z 256 3 z 32 0.5
Bl z 256 z 256 = 256 32 8 0.25 0.25
B2 = 256 z 256 2 256 =z 256 32 z 32 0.25
B3 > 256 > 256 48 12 3 z 32 0.25
B4 z 256 z 256 16 4 1.5 z 32 0.38
B3 z 256 >z 256 48 24 4 z 32 0.38
B6 > 256 2 256 2 256 48 12 2 32 0.25
B7 z 256 =z 256 64 16 3 z 32 0.38
B8 z 256 z 256 z 256 2z 256 48 z 32 0.25
B9 = 256 z 256 z 256 =z 256 32 z 32 0.25
B10 > 256 = 256 > 256 =z 256 1 = 32 0.25
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Molecular epiderniology and susceptibility of extended-spectrum A -lactamaseproducing Klebsiella pneurnoniae at a

teaching hospital in Taiwan

Yung-Cheng Huangl, Jung-Hua Kao2, Ju-Chen Huang, Hsin-Yun Sun4, Ching Lin 5, Jann-Tay Wangb

1 Department of Pharmacy, 3Clinical Pathology, 4Interal Medicine, and SNursing, Yun-Lin branch, National Taiwan
University Hospital, Yun-Lin; 2Department of Biotechnology, Chia Nan University of Pharmacy & Science, Yun-Lin;

6Department of Internal Medicine National Taiwan University Hospital, Taipei, Taiwan

The prevalence rate of extended-spectrum 5 -lactamase-producing Klebsiella pneumnoniae (ESBL-KP) amoeng all
nosocomial clinical isolates of K.pneumoniae at 4 regional teaching hospital in Yun-Lin, Taiwan, were 25.0% and 24.1%
mn 2002 and 2003, respectively. These prevalence rates were higher than those reported from other hospitals. The
following study was conducted to investigate the drug susceptibility of these isolates and whether there was a
phenornenon of clonal spread among them. From October 2003 to May 2004, a total of 52 nosocornial clinical isolates of
ESBL-KP collected at the regional teaching hospital was enrelled for further microbiclogic

study. Drug susceptibilities to ampicillin, cephalothin, cefuroxime, cefotaxime, cefepime, ciprofloxacin and imipenem
were determined by minimum inhibitory concentration (MIC) using E-test, and the molecular epidemiclogy was
determined by pulsed-field gel electrophoresis (PEGE). The results showed the MIC90 value

of ampicillin, cephalothin, cefuroxime, and cefotaxime was > 256 ¢ g/mL, that of cefepime and ciprofloxacin was >

32 g g/mL, and that of imipenemn was 0.38 1 g/mL. Ciprofloxacin was only effective for 17 strains (32.7%), therefore
ciprofloxacin was not the best choice for treatment of ESBL-KP infection. Imipenem was still the

most effective antibiotic to inhibit ESBL-KP. The molecular epiderniology showed that there were 7 strains belenging to
type A, 10 strains to type B, and the remaining 35 strains to different minor PEGE types. Whether isclates belonging to
type A or type B will lead to major clenal spread in the future should be closely followed.

(Infect Control J 2005;15:341-51)

Key words: extended spectrum A -lactamase, minimurm inhibitory concentration, Pulsed-field pel eletrophores



