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Abstract

Prevalence and distribution of extended-spectrum @3
-lactamase (ESBL) and AmpC B-lactamases genes in
clinical isolates of ZAscheric/iua coli and  Alebsiella
pneumorniiaze collected from an university hospital 1n

GwangJu for three years

Li Xue Min
Advisor: Prof. Sook Jin Jang Ph.D
Dept of Bio New Drug Development

Graduate School of Chosun University

Background: Extended-spectrum B-lactamases (ESBLs) are cephalosp
orinases that confer resistance to a wide variety of oxyiminocephalosp
orins. Although ESBLs have been reported with increasing frequency
in Korea, their prevalence and genotypic distribution in Gwangju area
remain unknown. This study was designed to evaluate the occurrence
and genotypic distributions of ESBL- and AmpC B-lactamases—produ
cing strains in Zscheric/ua coli and Alebsiella prnewnorniae isolated fr

om an university hospital in Gwangju for three years.
Methods: we tested the clinical isolates of 350 £ co/i and 240

A, pneurmorniae at an university hospital in Gwang-Ju during the peri
od from Sep 2005 to Aug 2008. Antimicrobial susceptibility test and E
SBL production test was performed by Vitek-II system. Searches for
ESBL genes and AmpC B-lactamases genes were performed by PCR

amplification using plasmid DNA. The transferability of resistance wa



s examined by conjugation.

Results: The result of Vitek-II system showed 46 (13.1%) of 350 Z ¢
olf and 54 (22.5%) of 240 A. prewmorniae isolates were ESBL-produce
rs. The plasmid DNA of ESBL-positive strains showed positive reacti
on for ESBL gene PCR assay in all (100%) of 54 strains of A prew
moniae and 18 (39%) of 46 strains of Z co/i. Major ESBL types in t
he plasmid DNA of 54 A, prnewnoniae strains were TEM (98.1%) and
SHV (96.3%). Those of 18 ESBL-positive £ co/i strains were TEM
(77.8%), CTX (27.8%), and SHV (11.1%). Yearly prevalence of CTX
gene in A. pneumoriae and those of SHV, TEM, and CTX gene in
£ coli were changed considerably during the study period. Twenty—n
ine (563.7%) of 54 samples of A, prewnoniae plasmid DNA were DHA
-1 PCR positive and one (2.2%) of 46 samples of Z co/i plasmid DN
A were CMY-2 PCR positive in AmpC B-lactamases PCR analysis.
Most A. prewrmoniae strains simultaneously contained multiple ESBL
gene, 75.9% had TEM and SHV and 185% had TEM, SHV and CT
X. In contrast, only 22.2% of Z. co/i simultaneously contained multiple
ESBL genes. Ten (55.6%) of 18 strains of Z co// contained TEM onl
y. The ceftazidime or cefotaxime resistance of the ESBL-producers w
as transferred to azide-resistant Z co/i J53 by conjugation in 41 (89.
1%) of 46 £ col/i and 38 (70.4%) of 54 A. prnewurnoniae isolates.
Conclusion: Because the yearly prevalence of ESBL-producing Z. co/i
and A. prnewnoniee strains and types of prevalent ESBL genes were
changed, it seemed necessary to follow up the prevalence of ESBL ge

nes to cope rapidly to the increase of multi-resistant ESBL producers.
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Extended-spectrum B-lactamases A 35+ penicillin, @H 2 FHH ¢
ephalosporin®} monobactam % carbapenem< A &3  B-lactamAd YA o
HEo WA o]l aminoglycoside, trimethoprim-sulfamethoxasole 5 t& A4
o FAANE vA NI A7 Bu. ESBL AT F=E AAHH v
Az oA E AEsty] olyga Ao Y d7ghe] AojA 7] el ESBL 44

= WL A s ofygt =Wl A4 B SHAME =

a1 WstFolE vots AL A g e}

A AL St Fa@ 24 42 ATAE 5 Ahl]

e

rr

AmpC B-lactamasest oxyimino- and 7-a-methoxy-cephalosporins.ol Tt
3 WA S Holdt cefepimed} cefpiromeo] sl ESBL Ht} &Alo] vra (B-]
actamase A& Ao ola] A A =t} o]5LS Enterobacter, Citrobacter, S
erratia and Pseudomonas$¢} #-2 Al GAA| 2AdH oz EAs =
H o] AmpC Z47F plasmidel Eo17F AA A o= chromosomal AmpC7}
Aox o] 9l Klebsiellatt, Salmonella, Proteus mirabilis AldrEolA HEF
= A7 F71E 2 o F 2 2ol ESBL AAFAAE AmpC B-lactamas
es7b &4 o= A7 By gl
= o] ESBL AAFol deid= oy A7 1o gkom ESBLS A
A= £ coli A pnewnoniae 72 W=} A e oo AubAel
g Folg A5 HauHol goy 3 HdolA it AAE e

r°*'

Z I HAgFolE FAHI =2 A9 glu. B AFodANe= FFFgAe 3
e Wdol X 337 B H £ coii®y A pnewnoniae 50| tiste] ESBL %

AmpC B-lactamases T3¢ A EH} FHF FEXE AL 1 W
o] 5 AW E# I Fh},
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2005 9¥H-H 2008 €7t A Y AEAAe g} v A= AL
Ao BH £ colity A prnewnoniae 277y 350F 9 24075 FAYH o=
TR, T FAoA wE FEE 7 T3 tdAA AL

2. 9 4
T+ FAL ViteklI ID-GPI Kit (BioMerieux, Durham, NC, USA)E ¢

G5t A=A Ao mel ARt S, dAskda) Ao 23] A6l *
S 045% 2 Ao FEH3 T Vitek densicheckoll A 0.5 McFarland®l

B
N,
i

ZF 11 Vitek filling stands % sealer plugZ o] &3] ID-GPI 7}=o9] 73}
At 7}=Z= Reader/Incubatorol] % o] A ¥k$-A] 7t}

FAA A HANE VitekD systemS o] &3Fo] A 2Ae] Aol upe} A
Btk =, DA Ao 23] Al F FHEHS 045% A ATl F
3 & Vitek AST-NO017 52 N022 kit (BioMerieux, Durham, NC, USA)E ¢]
f3te] AlgsFA . wH3o] Euyw VitekII ¢ Advanced Expert System soft
ware version (VT2-R03.0D)el oj&f =¥ ZA3s Ado. FAAA 44 A
ALA T e} ESBL YA &S Vitekll Aol A v A5 =2 F4 389
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4. Aol o3 WA d<L

Azideol WA Z colf J53S WA FoAARE AFE3EE 2™, Jacoby ¥ Han
°of WR2]s Fxote] Adednk. A e oA et A5 Z+ZF brain heart i
nfusion (Difco, Cockeysville, MI, USA) oHA] wjx]o] HFsto3A 3A7F A&
HlFst Atk s oAb wi e} 0.2 mLe} ol v 22 mLE AP el ¥
A 37C=Z 1AZF vl 5 cefotaxime 8 pg/mLe} azide 100 pug/mL7} Hf%
MacConkey 33 3} ceftazidime 8 ug/mL$} azide 100 ug/mL7F &+¥ MacCo
nkey ol HEF AT 37ColA 18A7F vk F transconjugantE A3}

o}
5. BAAEEA W o @ WA F4d Tl

ESBL 3 AmpC B-lactamases A5 2t7] flsjA of2] 74 PCRS *
&) 3} A tH(Table 1). Plasmid Extraction Kit (BioNeer, &, 3=)=S A}-& 3}
A+ o] plasmid DNAS =31 t}h. plasmid DNA o] @ %o} 9= Chromos
ome DNAE A A3E”7] $13%}¢] Plasmid-Safe ATP-Dependent DNase kit (Biot
echnologies, USA)E A}-&390t}h. 10X Taq buffer (25 ul), 10 mM dNTP mi
x (0.5 ul), primer ZF 10 pmol, 0.7U Taq DNA polymerase (SolGent Co, Kor
ea) X THTE E¢ste] 20 uLY PCR W& WAk 2+ 429 PCR
< Gene Amp PCR System 9600 (Perkin-Elmer Centus Co, Norwalk, CT, U
SA)S 2 Table 29 22 o=z AgsAtt. AmpC Multiplex PCRE =1
of Hu® Z21S wef Aldstdth(Table 3)[18]. 22l PCR 4t&E S ethidium
bromide®Z GMHE 1% agarose gel®] &0 Wi 3087 A7) 95t = &
ettt PCR AH&9 WA FAdAES d7IddA o= Q6] 93 Big
Dye Terminator Cycle Sequencing Kit ¢ ABI PRISM 3730 DNA analyzer
(PE Applied Biosystems, Foster, CA, USA)ZS ©]&3}+ Solgent3 Al (Solgent

=
=
Co, Daejeon, Korea)oll A% A7 EdEA S 95353



6. Double-disk synergy testol]l 2] ESBL &<l 7A}

Double-disk synergy test H o = class A ESBL AAlsl+= =5 AEHsHA
CH3L A+t Ff dS WHE o2 Mueller-Hinton $3% (Difco, Cockeysville, M
D, USA)el n2A HFd+ &, A9 Fdol & ceftazidime 30 pug ©=3, F
# ol &= amoxicillin-clavulanic acid (20/10 ug), imipenem (30 ug) % cefoxitin
(30 pg, BBL) t2a2 =9t 24y FH grze A4xE 14L& 15 m
m7} A s%ch. GES/IBC, PER, VEB 5 4% non-TEM, non-SHV ESBL
< clavulanic acid® o}y g} cefoxitin 22 imipenem©| 3|4 o] A 5
7] Wil olE "za BFE ARESAT Aol HFH wiA= 37C 27
of 18A1F Wi & A5 dAFsd=d, F vz Alolo] s a ol o
AA e Aol HFHAE ESBL A FAH o= AA A

7. Boronic Acid disk testel] ¢ AmpC &elA g
Boronic Acid disk test 22 AmpC A= 3= AEHIFFAG.[17] Amp

CE A= dF = cefoxitin A A PolA WA £ T4s Uehdl= 5

dol 7] wiZel cefoxitin (30 ug, BBL) Y =R AFE3SFA T M FF 95

HE 02 Mueller-Hinton ol 2 A HF3 T wx 2] F ol cefoxitin
0 ug "=, 9ol = 3-aminophenylboronic aicd (Sigma, St. Louis, MO, U
A) 20mLE #H 7} cefoxitin (30 pug, BBL) Y2235 %3k T g3 7}

Aare]l 2242 15mm7E HA sATh Aol HETHE wiA+= 37C FL7] 18
A7 v T AyE #%3519 =4, 3-aminophenylboronic aicdE #H7}3gF ¢f &~
Ao gAY} HAreA @S vla=ol AR 5mmeld o AAEE Am
pC A FH oz AAst.



1. ESBL 44 &

7 %W ESBL %4

1

= AYRY Z coi= 3507 F 467 (13.1%)7F,
(225%)7F FAolAv. FHAA, HE, o

A, pneumoniae 2405 % HATF Al
2o & 247 61%, 2%, 10%2 FHAANA e
o}

A ESBL A4 59

AA 24 W e FAA A5

FA A3 = B ampicillin, cefoxitin, ceftazi
dime, cefotaxime % cefepime®l W3et £ co/i 35052 WA &S 22t 97.8%, 2
3.8%, 9.6%, 11.27% % 7.3%°| 1L, A, pneuwmoniae 24052 WA EL Z7F 10
0%, 31.3%, 18.9%, 13.6% % 125%c|Att. & ¥ 5+ EF imipenemo]| 7t

T/ o] A,

L

3. A el o3 WAL

ESBL %49 Z colf 4657 % 415 (89.1%)} A. pnewmoniae 545 % 385
(70.4%)° A cefotaxime©| 1} ceftazidimeol| tha WAl o] £ col/i J530.2 A& T
AT YA fFFo e 33 o)A HtEE AlYo = WA o] Ay A okt

4. Boronic acid disk testel]l ¢]3 AmpC &<IA

Boronic acid disk test HO 2 £ coli 465F % 145 (304%)Sy A, pnewmnon’
ae 545 < 207 (37.0%)7} AmpC A = Foy o).



AR wyol 9 Wy F4F

a1
i

Vitek-1II systeme. 2 HZ%¥ ESBL YA oA plasmid DNAE F%3t9 E
SBL gene PCRE 3+ A3 A prnewmnoniae= 54 + 2% FA 23S HYx
£ coli= 4675 18F (39%)7F ¥4 A& E A tHTable 4).

A, pneumoniae 5452 ¥ ESBL 332> TEM (98.1%)3 SHV (96.3%)
o]a1 CTX (185%)¢] 1 t}g woldvt. BT A prewnoniaetd 5L &
9 ESBL #d#E 7 Bt oA b45F 415 (75.9%)7F TEM# S
HVE &7 7FA 3, 105 (185%)7F TEM¥ SHV, CTXE &7 7FA 3 LA}
ESBL gene PCRel $AQl Z coli 18 +29 ¥ ESBL #3322 TEM (77.
8%), CTX (27.8%), SHV (11.1%) °| Y. AT pnewmoniae®t x4 o2 £ co
= 185F % 45 (222%)7F B4=9] ESBL #AAZ &7 ®fsta Aot ol F
CTX$% TEMo] &7 - o] 35Fola CTXS SHVe] &4 & o] 159
tH(Table 5). PER A= 200610 AT prewnoniae 17X %5 At
VEB A PCRel ¥4 #F+ shvk= gl

B+ ESBL #4099 A= W3 Fo)&

F 4d%F SHVS TEMZ %2 YA Eo AFHJL CTXE 2006 = A
o] b =% 20079, 2008l = YA ECl HA "olAE= AE B F U
. Z coli®l 75 437 CTXI TEMS A Eeo] 2005 7H4 =31 2006
WHE 2008 7kA] 2 Wst7l glo] Mg AE yEhal v (Table 4).

ESBL A A FE0°] plasmidd AmpC B-lactamasesES 74 B3t Y=
A zZAFel7] Y AmpC B-lactamases PCR #HAANS Al &3 A3} AL pnewmnoni
ae 547 % 297 (53.7%)ol A DHA-1 PCR YAl £ coli= 17 (2.2%)0
A CMY-2 PCR %Al olgltt . ESBL¥} AmpC B-lactamasesE 7 ® -3 A
pneumoniae ¥ +5 % ESBL #2382 AmpC B-lactamases A Aol &3
s @/ AuEw TEM¥# SHVeo| 4 v 415FF 265 (63.4%)¢, TEM}
SHV, CTXd o] &4 Y= 1075 2 (20%)F, 18]l SHV7} @502 Y2
1ol A DHA-13°] 7 Yt} (Table 5). ESBL A £ coli 5 F A

mpC B-lactamases A A PCRoll 74 A9 AF9E =EolA TEMo|] W&

e
_EL
e
o)
N
3
S
3
3
]
o
o
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o2 2 15 AR CMY-27F &4 gkt

ESBL-%A A, pnewnoniae 7+5759 A 443 dA23E PABL %
At S F e v Hlus Byl PABL AT FA T cefo
xitinol gk WA Eo] 77t 95%9F 353% = F Aol &

°
rlr
rE
(g
(@]
@]
Q.
o
—
Q
X,
8

H
e, ceftazidime, cefepime, imipenemo] ™3 WA &S F o ko] & xol7p ¢l

2t} (Table 6).



B-lactam A= Al A5 A8l 7P de AHEH L e FAAR,
A AANA AREE = FEAY 50% AEE AATH. 2R Aol 9
2 a8Aol I ampicilline] =Y E o] %, B-lactam A= THSA AT
of o3 AT A=l FRASA AHEH ok 2Hy FA AR Fel =
oyds s A A= Frkete FAEo] UEy, WA Ao A8E $15k
Hop e ddAS Adsok st ofego] HEo]Ho] gith. B-lactamase
7} penicillin#] ¢ & $] cephalosporinA] &) &= A3} A Hol wz} 1980
) Zo MEE A24th cep-halosporinAl 7} 7w o] B-lactam A Ao WA
l o st ddH R AFEFH AT 1983 Lo A cefotaximeol WA
ol #F7 AL BuEa, o]F ESBL A #& AAHCzE Ui f4F
o] B x o] ghr[1]

U o] el AR A #8 F5 ESBL AT Wk ¥ &
2 WA v S[4] & £ colid 9%, A prewnoniaed 30%7F, o] %[5] & £
coli] 10.4%, A. pneumoniae® 25.0%7} ESBL A A toleta HW 3t H
AFNA AAVS £ colie) 131%, A, prewnomaed 225%7F ESBL A o]
oA A=Al Bael vl=e AdE HAH

AN
ESBL A4 o] weld A4 5 53 T8AEd It Hgd 235

3
ki
)
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wW
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o
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w
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(@]
[e)
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ofr
ol
2
£
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i)
Ll
%
rE
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(@)}
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(@]
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Jut 5 9] 29%7}
ESBL A4 olt}. F3xAe Hu Wxryl 4t eud F u) oA =r}

= A3 += 3R A 34 cephaloporin, &3] cefotaximed} ceftazidime=
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WA skA AFEsl7] WZolgbal 5T 5 At

o A3 AHRE AvEW  cefotaxime, ceftazidimed] ™3 WA ol £ colf
= 47 73%, 11.1%°| 3L A, prneumoniae= 22 19.0%, 14.6%°] 23 3} o}
[6]. ¥ o] cefotaxime, ceftazidimeol Wha WA ol £ co/ii= ZF2F 11.
2%, 9.6%°| 3 A. pneumoniae= 27t 13.6%, 189% %2 =] R i1} H] =351
o},

ESBL-%A A pnewnoniae 7++% % PABLES FAlo B3 #5373 19

A e dE FAA A AA AF}E vwE BEks uw PABL A R
f o] vl R ol HlE)] cefoxitind g WA Eeo] B4 =3 2 FA A ol
g YAHAES 7 o ol & Aol7F gldld AL d T Hae) v 35k

[20].

ESBL fFd3 &3 o RusES BH, 1996 A &Aool A £ coll
= TEM-527Y, A, pnewmoniael A= SHV-127} 7} &3kt o 694 a2[9], 1
996\ d M A FANXN A prnewnoniae A= SHV-2a, SHV-127} &3ttt 1
tH10]. 1999 A &A el A £ colPl A+ TEM-52, SHV-12, SHV-2a &%
2 Wt A p-newmoniaedl = TEM-52, SHV-2a, SHV-12 =0 2 @otth
B st oH[11]. 228y 2003 S Foll X Zcoki®t AT pnewnoniaes W72

Rl

2 g dAFodA CTX-M¥ SHV-127} 7b Estrha B ek ol a2[12], 2003
A go A[6], 2003 o) -0l A [13] Zcolidl = CTX-Mel, A, preuwrnoniaed) A
+ SHV-123 CTX-Meo] 7} Eattta B s, ol s 2w 20004
o] Aol== TEM¥ SHV7} 3 HF9o=z 283 v 200398+ CTX-Meo]
7V Edthe Bavl wotoy B AT A £ coiPl A= TEM v o2 CT
X7V B k3L, Apneumnomiae) A= TEMY SHV tho =2 CTX7F Bof ¥+
A9 ESBL #3dd 3% Ao d=4Q B2 Fdst= Fdae
ol A ofFRE Aol H S Bl o] ek o] o] e AlVIY AHHOw {1

o 27 A= t27] o] AgEE FHP e WslFolE FIH R A

o



3}

-
R

ol 4 20073 A prneurmoniaeid A oA PER-1 %4 S Y EY
TEM, SHV % CTXZE FAlo Ao
Ao W g2 HuE AHEH 2004d FAX G AFoN XN = Aanetoba
1L[14], AT prewmoniae?d A ol
” ]

)

a7k dvkal ®meln
oA
st ekl o] AA=
t-er baumanniiid A ol PER-1 44 S 2319
Al PER-1 A& 2Ag ®Bae of4 gl
AmpCE FA)dl WA= ESBLY #ARE AHEWH A prewnoniaes)
TEM¥ SHVZF $7 v 41 260l A DHA-13 &7 v Aol 744
£3ta TEM, SHVY CTX7F &4 v 10 250l DHA-13 g7
SHV7} @502 U2 1594 DHA-13 A4 Utttk Z coiiel 745 TE
Mo] @502 2 1504 CMY-2°] &4 vgtvh. 2003 =W el Bas
AW B A pneunoniaed) 735 DHAo) 7V& E3t1L Ecoli®l 7% CMYeo)
7HE EsttH19]= v A9 FANE Ao R B
AEA o2 443 ESBL ¥4 @9 W= I FAF S vlus] B Axd
2 AolE Hol7] el 2 A Fols FAsurt Ay S e B
Z4d T e Vb B R Feste ddel gt tsAS 7)o
Hetol Al o] Fiks 27 WA d F s AHH 0w ESBL ¢
ol Fd9o Wst FolE AT Zavk des & 5 AU

£
o
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Table 1.

Primers used for the detection and sequencing of ESBL

genes

Primer Target gene Primer sequence (5°-3) Product Reference

name size

TEM-F blaTEM __ AGAGTATGAGTATTCAACATT 11
837bp

TEM-R ATCTCAGCGATCTGTCTAT

SHV-F  blaSHV  GGGTTATTCTTATTTGTCGCT 14
929bp

SHV-R TAGCGTTGCCAGTGCTCG

CTX-F  blaCTX  1GACAAAGAGAGTGCAACGG 8560 15

CTX-R ATGATTCTCGCCGCTGAAGCC

PER-F  blaPER TGACGATCTGGAACCTTT 16
750bp

PER-R AACTGCATAACCTACTCC

VEB-F  blaVEB GATAGGAGTACAGACATATG  g1o 17

VEB-R TTTATTCAAATAGTAATTCCACG

DHA-F PPHA A ACTTTCACAGGTGTGCTGGGT 105bo 18

DHA-R CCGTACGCATACTGGCTTTGC

cMyY-1-F PlRCMYL oo T AAGGAGCACAGGAT 520bp 18

CMY-1-R CACATTGACATAGGTGTGGTGC

cMyY-2-F PlACMY2 1 CAGAACTGACAGGCAAA 46250 18

CMY-2-R TTTCTCCTGAACGTGGCTGGC

_18_



Table 2. PCR conditions used for the detection of ESBL and
AmpC

B-lactamases genes

Target gene  PCR conditions

blaTEM Denaturation for 5 min at 94°C 30cycles of 94C for 45s,

54°C for 45s, 72°C for 45s; andfinal extension of 72°C for

7min.

blaSHV Denaturation for 5 min at 94°C 30cycles of 94C for 45s,
53C for 45s, 72°C for 45s,; andfinal extension of 72°C for
7min.

blaCTX Denaturation for 5 min at 94 C 30cycles of 94C for 45s,

61°C for 4bs, 72C for 45s, andfinal extension of 72C for
7min.

blaPER Denaturation for 5 min at 94 C 30cycles of 94C for 45s,

54°C for 4bs, 72°C for 45s, andfinal extension of 72C for
7min.

blaVEB Denaturation for 5 min at 94 C 30cycles of 94C for 45s,

45C for 45s, 72°C for 45s; andfinal extension of 72C for
7min.

blaDHA Denaturation for 15 min at 95C 35cycles of 95T for 30s,

64°C for 30s, 72C for 60s,; andfinal extension of 72C for
7min.

blaCMY Denaturation for 15 min at 95C 35cycles of 95C for 30s,

64C for 30s, 72C for 60s, andfinal extension of 72C for
7min.

AmpCMultiple Denaturation for 3 min at 94C 25cycles of 94C for 30s,
x

64C for 30s, 72C for 60s, andfinal extension of 72C for
7min.

_14_



Table 3. Primers used for the detection and sequencing of AmpC

Multiplex PCR

Primer Target gene Primer sequence (5'-3"') Produc Refer
name t size ence
mox-mr YOX 1 MOX=2 gerGercanceaceacacear  s2o00p 18
CMY -8 to
CMY -11
MOX-MR CACATTGACATAGGTGTGGTGC
LAT-1 to 18
CIT-MF 47 3 ‘.1 TGGCCAGAACTGACAGGCAAA  462bp
CMY -2 to
CMY -7
CIT-MR TTTCTCCTGAACGTGGCTGGC
DHA-MF DHA-1, DHA-2 AACTTTCACAGGTGTGCTGGGT 405bp 18
DHA-MR CCGTACGCATACTGGCTTTGC
ACC-MF ACC AACAGCCTCAGCAGCCGGTTA  346bp 18
ACC-MR TTCGCCGCAAT ATCCCTAGC
EBC-MF MIR-IT ACT-1 TCGGTAAAGCCGATGTTGCGG 302bp 18
EBC-MR CTTCCACTGCGGCTGCCAGTT
rox-mp FOX-1 to AACATGGGGTATCAGGGAGATG 190bp 18

FOX-5b
FOX-MR CAAAGCGCGTAACCGGATTGG
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Table 4. Positive rates of ESBL gene-specific PCR of A

pneumoniae and E. coli isolated from an university hospital in

GwanglJu for 3 years

mycetoma year No SHV TEM CTX PER VEB AmpC DHA CMY CM
. Multiple -1 Y-2
iso X
lat
es
Alebsiella 2005 2 100 100 0 0 50.0 50.0 0 0
peumoniae 2006 7 100 100 57.1 14.3 28.6 28.6 0 0
2007 29 93.1 97 172 0 75.9 75.9 0 0
2008 16 100 100 6.3 0 25.0 25.0 0 0
total 54 96.3 98.1 185 1.9 53.7 53.7 0 0
Escherichia 2005 1 0 100 100 0 0 0 0 0
colr 2006 7 0 14.3 14.3 0 0 0 0 0
2007 29 6.9 34.5 10.3 0 3 0 0 3
2008 9 0 22.2 11.1 0 0 0 0 0
total 46 4.3 304 10.9 0 2.2 0 0 2.2
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Table 5. Prevalence of ESBL and AmpC B-lactamase genes of

E. coli and K. pneumoniae

types CTX- SHV TEM DHA CMY N.of %
M isolates
Klebsiella. I p 2 3.7
pneumonia Il p p 1 1.85
e
01l o] p 15 27.8
v p p p 26 48 .1
\" p p p 8 14.8
VI p p p p 2 3.7
Subtotal 54 100
Escherichia | p 1 5.55
coli I P 2 11.1
Il p 10 18.5
v p p 1 5.55
Y, p p 1 5.55
\'l| p p 3 16.7
Subtotal 18 100
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Table 6. Antimicrobial susceptibilities of ESBL-producing A.

pneumoniae with and without concomitant production of PABLs

ESBL-produci Antimicrobial MIC(mg/L) Susceptibility %

Zfrains agent Range 50% 90% fluescepti {Ztermedia fesistan

(No. of

isolates)

PABL Ceftazidime >=64 >=64 >=64 0 0 100

positive (20) Cefotaxime 4- >=64 8 >=64 55 15 30
Cefoxitin <=4- >=64 >=64 >=64 5 0 95
Cefepime <=1- >=64 <= 16 85 5 10
Imipenem <=1 <=1 <=1 100 0 0

PABL Ceftazidime  2- >=64 >=64 >=64 23.5 2.9 73.5

negative (34) Cefotaxime <=]- >=64 16 >=64 44.1 5.9 50
Cefoxitin <=1- >=64 <=4 >=64 64.7 0 35.3
Cefepime <=1- >=64 <=1 >=64 91.2 0 8.8
Imipenem <=1 <=1 <=1 100 0 0
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