RERIL PR S BREEY
Vol. 10, No. 9, pp. 2516-2522, 2009

goluljokol| 4] E2]¥ Extended Spectrum S -Lactamase
Ao g3 EA x4}

s

oN

4*
MO, AEH
27Qfthstm &
bof, fAQUTHE M QAN

=

t
b

ol
[ni

KBS, ZMsY, Baer
t

[

_|0II

i

b

oY

i

ol

Evaluation of Epidemic Characteristics of Extended Spectrum
B -Lactamase Producing Bacteria Isolated from Blood Cultures

Seo Choong Won', Kim Sang Ha’, Hwang Seock Yeon’ and Kim Young Kwon"
"Department of Laboratory Medicine Konyang University Hospital,
’Department of Public Health and Welfare Graduate school of Konyang University
Department of Biomedical Laboratory Science, Daejeon University

“Department of Biomedical Laboratory Science Konyang University

2 &% H AFs oA BEHe Ul*@%ﬂ T FA A A4 Ao P2 @xke] duba 540l ek
a 2hA}2] 75‘%4 ARE 97 F8% 77} 911, 53] ESBLE A/dsk=
gk o] glof o] AFE s HSick EAuly Aot FtAl i 2 =43

ke 6l

fE

it
L[

=)
fujr

>

= 407 o|Ne

52

=

1. 39.30571 9] §° “Hokol ol=|Eo] ¢ 2R 4= 2,21678(20.0%)°1 3 1L, o]0l A ESBLYA ekt
Solufjef kAL 4,79871(12.2%)°] ESB Ok HFE 867 (FE v #F EZFHo|uch

2. ESBL& Ag*g 3= Al FoflA] B % £ E coli, K. pneumoniae, K. oxitoca®] <= ©|)th.
3. A EE ox7) tha wWoka, A 2= 504 o]AFe] wLol|A E. coli, 14| B|FES] o)l A= K. pneumoniae, K. oxitoca
o 7k @i, AR SHEE 13YE25%0E 7P Wt

4. 37 A/cEhE o] PoufFol A ESBLYER] w3 F 7P &3] RejEl= A E colio]il, K. pneumoniae, K.
oxitoca 50 Th3o=2 #e] HQlaL, 504] o]/de] EAfolA E coli®] &e] HEo] =3UTh

T

Abstract The data which analyze the results of blood cultures are crucial basic information of the empirical therapy
for patients with infection since the patterns of the species of microorganism isolated from blood and the results
of antibiotic susceptibility test vary depending upon patients general features. Especially, in case of ESBL-producing
bacteria, there is a close relation with use of antibiotics. Therefore, we carried out the research with the results of
blood culture and antibiotic.
1. Total 39,305 cases of blood culture samples were investigated and positive patients of 2,216 (20.0%) were found.
Among those, there were 40 patients with ESBL positive, and blood culture positive samples were 4,798 (12.2%).
ESBL positive bacteria were found in 86 samples (including double checked culture bacteria). 2. The majority of
ESBL producing bacteria were E. coli, K. pneumoniae and K. oxitoca as ordering based on the number.
3. The research showed the results that there were more females than male with the bacterias, more E. coli in
over 50 years old aged group than other bacterias, more K. pneumoniae and K.oxitoca

in less 1 year old aged group than other bacterias and largest numbers of patients with 13 patients (32.5%) in
Chungcheongnam-do province were found.
4. The most common ESBL producing bacteria were E. coli throughout 3 years, but K, pneumoniae and K. oxitoca
were also fairly found. Interestingly, E. coli was highly found in over 50 years old patients.

Key Words : ESBL-producing bacteria, Blood cultures
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o) APA FaA ARS AT Fad 2A% 5,
FEZE Qos)t WARET FA WA L g
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1+ 20| 4] ampicilling
-lactam Ft Ao thEF WA WAV e s T Sk
A GAAE 52 Z=tamE w7l B -lactamaseo]
o} ol2fgt WAdtel ot FAARE flsl 1980 =
3A|] cephalosporinA| A ¢l cefotaximeX} Z&fAn|= off
713 B -lactamaseof] QHFE FFAE= A/FollAl de] A
gulo] Sl wFol HelHe E ol K
pneumoniae?| 4.3-8.6% 7} o] AAS AYASHH[4], =+
ol A= o] A FAAT= 1990 Fylo] F55]
E. coli=4.5-7.5%, K. pneumoniae~= 22.5-23.8% °]| o]+=
Aog HuEy glom[s], ol& *¢F2 HY, #4395 &
Z2279S doy|= &3 yelgoz AddA Qe
At 4=87F ESBL A w50 gt @2 Agly &=
A7F Aot B AP A= 2004120061 3E7H] 5
s7]e] Qfsbael shake] HololH HejEl ESBL A
4 2l SRE 4 o o a0
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Extended spectrum J -lactamaseA|$ Al 314}, Extended
spectrum 3 -lactamase %A Fhx}o] Uubx EA], A
Al AAF 23}, Double Disk synergy(DDS) test 954,
ESBLS A= 312} 407, 86 A(FE wjoFrd X3
& Yoz s
A FEE0 5L 535 B4 2 7 AE &
H]ol VITEK(BioMerieux vitek. Hazelwood. Missori.
USA)E o] &3l3lal, EMujef2 Bact/Alert 3D(North
Carolina, Durham, USA)& ©]-&3}%ich.
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4| Bact/Alert 3D & o]-8-5}0] AJQlo A= Bact/Alert
SA (Aerobic) (Biomerieux Brazil S.A)2} Bact/Alert SN

(Anaerobic)(Biomerieux Brazil S.A) B A S AF8-3}9 1L,
A~0fo) A= Bact/Alert PF (Biomerieux Brazil S.A)B{R|&
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inhibition Concentration(MIC)7} AAFEIT}.

Clinical Laboratory Standards Institute (CLSI)9] 7%
71%0] uhab 7124 AT} Susceptibility(S) Intermediate(T)/
Resistance(R) 274 &|o] Rt}

2.2.3 Double disk synergy(DDS) test

VITEKo|| 4] ESBLE A/Jsl= w50l tis4l= DDS
test® FHOIA|HS 31Tk A|E M-S McFarland A 0.5
o] gzof ke & Mueller-Hinton HjA|of 74EshaL,
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30g2
(Becton Dickinson Microbiology Systems, Cockeysvile,
MD, USA)E amoxicillin/ clavulanic acid TJAZ (20/10g,
Becton Dickinson Microbiology Systems, Cockeysvile,
MD, USA)OIA 15 mme] 7#lejo] k). 23t 2=
3sTolA s iRt ¥ O™ 1 3 o
amoxicillin/clavulanic acid TJAZZ Q3| cefotaxime,
ceftazidime ! aztreonam T]2AF 2= §F 7}X] o]AF9] o)A
)7} #/ A Double disk synergy(DDS) ¥4 0 2 345}
At

cefotaxime, ceftazidime % aztreonam TJA=

[712! 1] Double Disk synergy(DDS) test Positive
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3.1 A HoMH{Qf A I A EXL

20049 195E 2006 129 744 & 11,077¢] 3
Aol A o] FollA] oFg AL 4= 2,2167(20.0%) ©]%laL,
39.305712] @aluljoko] oJ=|E]o] 4,79871(12.2%)°] E
ek gl

2004 0]l A= 3,501, 12,298712] PHo] HYjFE]
o] 1 FollAl ¥ A = 3 1049} o] 715
(20.4%), FoMujof FAL 1,5577A(12.7%), 200549
3,739%, 13,357712] FAupo] ojgjxlo] T Fof|A] ¢F
4 B = 750%8(20.2%), EHujeF S 16134
(12.1%), 2006 o] 3,837, 13,6507 Zof|A] ¥4 =}

T T517(19.6%), FouF P2 1,628%1(11.9%)0]
Ak

No of Positive patients(%)

Organisms

2004 2005 2006 Total
S. aureus 59( 83) 86(11.4) 61( 8.2) 206( 9.3)
CNS 368(51.5) 346(46.1) 369(49.1) 1,083(48.9)
Entero spp. 11( 1.5) 11( 1.5) 21( 2.8) 43( 1.9)
E. coli 117(16.4) 116(15.4) 116(15.4) 349(15.8)
K. pneumoniae 43( 6.0)  57( 7.6) 48( 6.3) 148( 6.7)
K. oxitoca 5(0.7) 6( 0.8) 6( 0.8) 17( 0.8)
E. faecalis 18( 2.5) 19( 2.5) 23( 3.1) 60( 2.7)
E. faecium 20( 2.8)  23( 3.1) 18( 2.4) 61( 2.7)
E. cloacae 15( 2.1)  12( 1.6) 8( L.1) 35( 1.6)
P. aeruginosa 10( 1.4) 11( 1.5) 16( 2.1) 37( 1.6)
Pseudo spp. 8( 1.1) 2(03) 7( 0.9) 17( 0.8)
A. baumani 11 1.5)  17( 23)  17( 2.3) 45( 2.0)
C. freundii 1 0.1)  2(0.3) 7( 0.9) 10( 0.4)
S. pneumoniae 2( 0.3)  4( 0.5) 2( 0.3) 10( 0.4)
Serratia spp. 4( 0.6) 3(04) 2( 0.3) 9( 0.4)
GNF 6( 0.8) 6( 0.8) 2( 0.3) 14( 0.6)
Proteus spp . 3( 0.4) 3(04) 2(0.3) 8( 0.4)
others 14( 2.0) 26( 3.5) 26( 3.5)  66( 3.0)
Total 715(100.0) 750(100.0) 751(100.0) 2,216(100.0)

CNS : coagulase negative Staphylococcus

3.2 Az M 22| 2K}t ¢

2049} Zo| E. faecalis’= 20044 2.5%, 2006
3.1%7F BE]=EQal, A. baumani= 20043 1.5%, 20063
2.3%7F 22513, C. fieundiiz= 2004 0.1%, 2006
0.9%7} Ea|E|oth. E colii= 20049 16.4%, 20059
15.4%, 2006W 15.4%7} E=Ack E.  cloacae?}
Serratia spp.2] H-2] 8-S ZHZ} 2004 2.1%2} 0.6%0] A,
2006 1.1%9} 0.3%= Lrebgt

[E 2] d=w¥ dofuior pyeel Helm Fug
(2004-2006)

&l o) O O
_ 3] of .
(%) (%)
2004 3,501 12,298 715(20.4) 1,557(12.7)
2005 3,739 13,357 750(20.2)  1,613(12.1)
2006 3,837 13,650 751(19.6) 1,628(11.9)
SHA| 11,077 39,305 2,216(20.0)  4,798(12.2)
3.2.1 Extended spectrum pJ —lactamaseA|&

oA SR
H 30|A Ho] = A3} Zo] 2004 dHE 2006 7+
%) ESBL b4 A4t 40, HlokaA 8671(32 W
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@5 ZFHoll e, ESBL 34 EXb= 4051, 9143(F
& i o5 ZFHol it ESBL Al AR Allet Fell
A E. colit= 6571(75.6%), K. pneumoniae~= 1671(18.6%),
K. oxitoca= 571(5.8%) <« ©|3ith

20041 1119, 2005 10T, 200640] 199 o] 4] ESBL
PR} A

ke

O

[ 3] %= extended spectrum S -lactamase(ESBL) A
55(2004-2006)

P T %)

Organisms
2004 2005 2006 SHA|
E. coli 5(45.5)  9(90.0) 15(78.9) 29(72.5)
K. pneumoniae 5(45.5)  1(10.0)  3(15.8) 9(22.5)
K. oxitoca 1(9.0) - 1(5.3) 2(5.0)
SHA| 11(100) 10(100) 19(100) 40(100)

3.2.2 Extended spectrum B —lactamase M
StXtel Uk EH

i 404 @} Zro] ESBL ¢ $442] Uuka E/ofA

S x}7} 21(52.5%), A7} 19(47.5%) ©]2),

E= OAIRE 814I7HA] hekatalct.

3] S0A] o]de] AdRlellA FHujeF o] =3

1
o .
HE

r_% oX,
dm o (U
| g 7|

—

&

[E 4] ESBLYAEAL] A, 9, A9d &=
_1

2e A e} 4= (%)

g o]z} 21 (52.5)

gz 19 (47.5)

Lol(g) (0-12) 3 (75

1-19 0 ( 0.0)

20-29 1 (2.5

30-39 2 ( 5.0)

40-49 1 (2.5

50-59 6 (15.0)

60-69 13 (32.5)

70-79 11 (27.5)

80+ 3 (7.5

297 B tiAFgA 13 (32.5)

2H9T 21 (52.5)

71Ek2] o 6 (15.0)

FA(%) 40 (100.0)
AGA] BeEs SHEE Foid 69, =4H] 61,
TFA 4T, ABA] 29, AEE 1Y, A7 19, S
19 5 SHEE AGoAY &A= 217, HES 52.5%,
PAFAA A o9, el 2, A 19, 5 19
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5 WA Aol gk 137, HlE2 32.5%, A
SEEA T 19, 7= BEA 19, A 11, A

= A 1Y, B 19, SRS g 1Y 5
7[eF Aol A 2= 67, HlE2 15.0% o] itk

Iz 3 50 49F Zro] ESBL A4
A #F % E. coli= Imipenem®]| 657(100.0%) *=5% 7}
& Blal, ESBL A Aol s Helvka &
%] Cephamycin #|H 2] cefoxitin 6471(98.5%)N|A] =&
e HAT,  Cefoxitino] Al 6471(98.5%),
Amikacin617(93.8%), Trimethoprim/ sulfametoxazol 44
ABG1.2%)0] TS B o, ampicillin?} Cefazolin
£0] 34th Cephalosporine A= 25 A4S Lreye)
ch

I~

[ 5] Extended Spectrum p -LactamaseS AYAJ5}
Escherichia coli®] A T4

rr

FAA A 5 (%)
Imipenem 65(100.0)
Cefoxitin 64(98.5)
Amikacin 61(93.8)
Trimethoprim/sulfametoxazole 44(51.2)
Piperacillin/tazobactam 42(48.8)
Gentamicin 28(32.6)
Aztreonam 18(20.9)
Cefepime 18(20.9)
Ciprofloxacin 8(12.3)
Ceftriaxone 8(12.3)
Tobramycin 8(12.3)
Ampic-Sulbactam 4(6.2)
cefazolin 0(0.0)
Ampicillin 0(0.0)

K. pneumoniae®] 739 = FE 6 o A2} Zo] Imipenem
o 167(100.0%) 2% Z-AdS 31, Amikacin 157
(93.8%), Cefoxitin o= 147(87.5%)NA TS EA
11, Trimethoprim/sulfametoxazol 1271(75.0%)7} 73S
H o, Ceftriaxoneo] WA #F= 87(50.0%)°] 3

=
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[H 6] Extended Spectrum f -LactamaseS AYAIS}
Klebsiella pneumoniae | 744

rr

A WA B )
Imipenem 16(100.0)
Amikacin 15(93.8)
Cefoxitin 14(87.5)
Ciprofloxacin 12(85.7)
Trimethoprim/sulfametoxazole 10(75.0)
Cefepime 10(75.0)
Piperacillin/tazobactam 9(56.3)
Ceftriaxone 8(50.0)
Gentamicin 3(18.8)
Aztreonam 2(12.5)
Tobramycin 2(12.5)
Ampic-Sulbactam 1(6.3)
cefazolin 1(6.3)
Ampicillin 1(6.3)

K. oxitoca® 749+= & 7 oA} Zo| Imipenem,
Cefepime, Cefoxitin 571(100.0%)° 4= 7444 YERY
31, Ceftriaxone, Cefazolin®] WA w5 37(60.0%)°]

k.

[E 7] Extended Spectrum 3 -LactamaseS AJAIsH=
Klebsiella oxitoca. 2] 73543

FAEA A A7 (%)
Imipenem 5(100.0)
Cefoxitin 5(100.0)
Amikacin 5(100.0)
Trimethoprim/sulfametoxazole 5(100.0)
Cefepime 5(100.0)
Piperacillin/tazobactam 3( 60.0)
Gentamicin 3( 60.0)
Aztreonam 3( 60.0)
Ciprofloxacin 3( 60.0)
Ceftriaxone 3( 60.0)
Tobramycin 3( 60.0)
Ampic-Sulbactam 3( 60.0)
cefazolin 3( 60.0)
Ampicillin 0 (0.0)

4, 11

1]

o HE

ofAlS] W= vEtdl= oF 71 & 7H S8 A

2 B -lactamase®] 2]t A9 7hpEa] o|TH7]. 1
57 It B -lactamaseE AJAdsto] Ao sl W
e YUelEE  B-lactamaseo] ¢HYS  AE2E
cephalosporin®|L B-lactamase A A7} 7igt=]o] ket
el 1980 SHHLE o]Rt Aol Wd ESBL
= Aot #F7F kGl WA7IHeR B3t &
gAan = o7 71 -l 93] cefotaxime, ceftazidimeS
H]E3} oxyimino-B-lactamase 3}+tA| 2} aztreonam-S E-3
sto] YAS dovle BaRA 719 penicillind A2t
14T cephalosporine = ZHSISHA UA-S Helc ol
2%t ESBLS 24 &2 Wy¥ TEM 9 SHV-339
ESBLY} TEMY SHV-§3o] o}d ESBLE Y= 4= t}
[8]. TEMY SHV-{4 8452 &3] Y= St
= uj7§4d B -lactamase(TEM-1, SHV-1) §-Zx}o] & =
Ao (point mutation)o] 23l WY}, TEM 2 SHV-
43 ESBLE cephamycin¥} Imipenem2 £-3}|5}%] &35}
o EAZ S clavulanic acid, sulbactam ¥ tazobactam
59 B-lactamase A Ao ofal] AAHTHI].

HL71ZE, AAFoL W2 A A% 5ol ESBL 44
K. oxytoca®] o 3L} TRA0] 9lom, ofe] 71| G
A Mg @ol ol F A e k=EE|o] & ESBL
A el o HAHE WAEC] 57 of= AR
BEw QIri10]. ESBL A4 ol s SkxjoflA]
3AIH cephalosporing AME-SH -9 A& AuflEo] &
AoZ HuEY glow, g -lactamA|A|7} obd o
FAE WS Uetlie A7t Wob X7 Al oA A
ofl of2igo] 9lo] ESBLE 4sHs| FEsto] Mt A
o] tieks] Fa S,

ESBL XA #F = K. pneumoniae 7} T2 0] H]
3 ESBL A4 Wwr} o), ol Seldlo] MLt g
-Lactamase 2@ 9] z}o] wjito] ofufaf, ¥ FHAof 9
o] &8t glow Abghe] w i SolA e AEL ¢
UL, FAHGE Eetane Ago] mirfqEA 2
ESBL §-4x}9] z3to] 9lo] gt #aro)7] ol &
ehanEe ofst iy SO AFTe] Zde] WAl
St Aog "% vf QoH12]. T3 34|t cephalosporin
Q] ceftriaxoneo] =& WWAJ-S el a1, ESBL AJA] 5=
of #4/dE& Holil, cephamycinof] Q1 HolF o] &
30 ZAn|=o) o3t YAl FARS carbapenem
Agol dhslix = WaE Uetlle #5771 238 74
Qo AHA YA O FEET ARE-S AAsfok
Ao 2 AbmETH13]. B3 ESBLS A%k +9
o]FA] oJRE x7]of FEsto] BatE YohfaL, &

71U & AIRAIE o]88to] Ade] 921 7elsta,
A&A e g AT S Al Uke Aol At A4

O

Z
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