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Background: In the present study, the prevalence
and risk factors for acquisition of extended-spectrum
B -lactamase (ESBL)-producing Escherichia coli in in-
tensive care unit (ICU) settings without outbreak in
the situation of widespread sequence type (ST) 131
ESBL-producing E. coli in a Korean community was
investigated.

Methods: Consecutive and prospective screening of
ESBL-producing E. coli colonization was performed
in all patients admitted to surgical or medical ICUs
within 48 hours for two months. ESBL genotype was
determined based on PCR and sequencing. PCR for
016-ST131/025-ST131 was performed for all ESBL
producers. Clinical information was obtained from a
review of electronic medical record to determine the
risk factors for ESBL-producing E. coli colonization.
Results: The colonization rate of ESBL-producing E.
coli at ICU admission was 14.9% (42/281). CTX-M-15
(N=15), CTX-M-14 (N=12), and CTX-M-27 (N=10)
were commonly detected using PCR of ESBL genes.

INTRODUCTION

57 7+37HA] vllK(active surveillance culture, ASC) 5
Q3 e W T shE S8R vdE miekAA A
7t o] A B o 5 G < Qlo] v A
35 oMlsle d Efo] vl Society for Healthcare
Epidemiology of America (SHEA)E 20001t ZHlol] o] Fof
A Z7)9] AFE Bl SZ methicillin-resistant Staphylococcus

Approximately half (45.2%, 19/42) of ESBL producers
were ST131 clone with 14 ST131-025 and 5 ST131-
0O16. In univariate analysis, independent risk factor
for acquisition of ESBL-producing E. coli compared
with controls was ICU type (odds ratio, 2.05; P<
0.032); however, site of acquisition, previous anti-
biotic use, and hospital stay were not significant risk
factors.

Conclusion: In this study, the colonization of ESBL-
producing E. coli at ICU admission without outbreak
was frequent and it could be an infection source, re-
gardless of acquisition site. We recommend routine
use of ASC to control endemic ESBL-producing E.
coli considering the wide distribution of ST131-ESBL-
producing E. coli in the Korean community. (Ann Clin
Microbiol 2018;21:28-35)
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Fhekshe dle Algto] 9lrk ®E3F ST131 ESBL A4 E. coli7}
$h4k]7] o] 4] BaEol thol AAle] 434S A hedsin 9
2 ok

ESBL AAdell 2J3)] A3 cephalosporin A& Kol E.
coli7} 19801t 5 K315l o] F[5], CTX-M¥ ESBL= A4
3} fluoroquinoloneol| = WA-S Ho|& sequence type (ST)
131 E. coli7} 20001 ZFHF o] & AAAH o2 SAE|Y 3, o
ol o]eak Ao w3 Z7eigick6-8]. Tl 207) W]
WA E=
Antimicrobial Resistance (KONSAR) A}5ol o|spd, F3kaHA]
ollA] B2]¥ E. coli®] 38%7} cefotaximeol] A& KHickx B
3 AER, F3AA6lA ESBL A E. coli HelE E3F 4
gho|th9]. 53] ST131 ESBL A4 E. colic AGAS]E T4
© 2 IEE clonel2[6,7], HTolle FHAE A3
ol4 ST131 ESBL XA E. coli7} W] E-2l=a Qlu, s
22 A7 AedE Z7ka Slek0.11]

el Aol 4] Al Ao} F3kAM4ell A ESBL A4 K. pneumo-
niae®] RF ARE A%elo] AEFE A gl Aol 7
Felol Ego] W12}, TG Tol ASCE A Aol
el Ego] Hgieka13] Haskar YARY, ohE AT
oA ArhiAle] gl g4 ESBL A4 AlAlTe] A
HAAE FHE QA fhot AR} Zhel] o] 7o) Q= Aol
ch14]. whebA 2 A5 3l AGAR]ell ST131 ESBL A4
E coli¥] B0 % 9\ E7|%e| 3ol glol= B 4ol
o A AdA SRR Aol e Al
ESBL XA E. coli®] 7 -8 E(prevalence)d} 19145 <&
ofR a1z} b} B ASCAJ?Y A5-2] ESBL A4 E.coliZ Q13
A 2% 24 AES Wlmelel ASCS 84 A B
3 Bghl

HA% Korean Nationwide Surveillance of

MATERIALS AND METHODS
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20161 6FFE 7AW} FL2 2| 3A] TRl 4
gk & 28179 A dhdo = I 48417 o] el] ASCE Al
gYslo] ESBL A4 E. coli Bat-& AZEslich A7 717 Hell
TEA Ol AYLR = TEE Al Szt A7
ol A Alelstgiet. THA Al Foll ESBL BA E. colis F
7oz HS3te] Bt dojue A Lokily] fste] A
& ASCollAl 340l 2407 F ddele] =7t The R
7542 3-53%Y(median 8Y) ¥ ASC FHAAE AAsA 1,
A AT F7HIQ i FAAE A @3kk ASC AR
717 AEAE Wde s o8l g, E47] 25, 94
el Bl HEFe 5o vl AR 23sisic) ESBL A
A E. coli7} ASCH Q)74 el5l 352 AW 7
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#el Aol wheh TTE 5o BAARlE A&91A gkt

ASCE= AAES ceftazidime 2 #g/mL7} E3HE MacConkey
agarell =sto] 37°C wiekalar, wiekEl A2HE2- Biotyper
MALDI-TOF MS (Bruker Daltonik, Bremen, Germany)% 574
stoiek. Al <A A8 Microscan Walk-away plus sys-
tem (BeckmanCoulter, Inc. Brea, CA, USA)Z} MicroScan Neg
Breakpoint Combo Type 44 (Siemens Healthcare Diagnostics Inc.,
West Sacramento, CA, USA)E A]38s}e] Clinical and Labor-
atory Standards Institute (CLSI) AZol] w2} 34333 cH15].
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&}321[16], PCRoll 2421 73-$- ESBL double disk synergy Al
Y= AAsle] ESBL A4 75 A&HIskSIe17]. ESBL A
A E. coli®l 016-ST1313} 025-ST131% PCRELoZ 73-¢
ST131 clones 218}t 18]. Pulsed-field gel electrophoresis
(PFGE)E- CHEF-DRII device (Bio-Rad, Hercules, CA, USA)®}
AZrE A Xbale AH-E3t0] AlBiet. Tiff format A1 o]v]
A&2] 42 Molecular Analyst Fingerprinting Software Ver.
3.2 (Bio-Rad)2Z 3}9 31, band-based dice coefficients ©o]-&
3lo] Bz} c}. Dendrogram- unweighted pair group¥} arith-
metic averagest= A3 1.0% position toleranced -3

sheH11].
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Fig. 1. (A) Pulsed-field gel electrophoresis. SM, Lambda Ladders (Preomega, Wisconsin). (B) Dendrogram of Xbal-restricted DNA of colonizing
ESBL-producing E. coli isolated from ICU-admitted patients (N=38).* *Five ESBL-producing E. coli isolates were excluded due to repeated
failure of re-culture. Abbreviations: ST131, sequence typel31; O25, serogroup O25; O16, serogroup O16; ESBL, extended-spectrum

beta-lactamase.




90Y AFE 7|F R JSHAARES o|§slo] ESBL B4 E.
coli®] 7+%d AR5 Elslich. ASCAIeY A 9] ESBL A4
E. coliz 13t U] 7+ad vk AL u)23}l7] 9kl MICU
o} SICUel| ASCE A-&317] A3l 20159 6-792] HhAHI =9}
ASC A& 321 201611 6-79<] ¥ =5 7hb8714/1,000
patient-day 2. H]aslgich. AR EE AR FAERA S
sto] AJefaiola dabgl Aol gzl 5ols Witk

(NHIMC 2016-11-016-001).

5. SHEA

==

AL Sl ARAAE Helel] Slele] Fholosllo]

2
AL Aghsto] M3 H(categorical variable)E H] i FA43}

confidence interval (CDZks T3lvk  whH R4 (univariate
analysis)ol| 2] Pgke] 0.1 m]wkel A9 vhilek 7% g3} 3]7] 2
Al(multivariate logistic regression analysis)oll ZFAIZ T} EAIH
A frolAde P<0.05E Fheksolar, SAIZE e SPSS 17.0
software (SPSS, Chicago, IL, USA)Z AH&315ch

RESULTS

At 213 2HAIC| ESBL MM E coli HE 3 ESBL
]

TR YA 48417 W 3bAtellA ESBL A E. coli BTt

40 ofy
R
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£ 14.9% (4228193, &3 ESBL $AAS CTX-M-15
(N=15), CTX-M-14 (N=12) 3 CTX-M-27 (N=10)°]%x,
CTX-M-558} CTX-M-3 44 #55 27 4509} 3k 71 gl
= ek

2. ESBL MM E coli® M= C}AAM

A ESBL A E. coli®) 45.2% (19/42)7} ST 131 clone2-
& STI131-025 (N=14)9} ST131-016 (N=5)2.& #elE|ic}.
PFGE°l|A] ST131-ESBL A E. coli FFEE 80% FUA L
2 sl s fAH 0 Al FARE T o] WEE

thFig. 1).
3. ESBL MM E coli T3} QEQIX}

whe BAolq F944 Babe] ESBL A4 E. coli AP
o Egdel 9luelaie o F8A4 QIelelalckodds
Ratio, 2.05; P=0.032). =3FA}4 31212] ESBL A4 E. coli K
T8-S healthcare-onset, community-onset healthcare-associated
9l community-associated, o] A AHE 9l F3AA QA
A A Leol] whe} FA o2 o3k Xpo] 5 HolA] o¥sk
(Table 1).

4. ASC FF AR HAD

FA AAE Al 757 F 7 H(2.7%)5ke] X5 ASColle
A oIPANE 6 utel| T} AAJg 324 ASCellA] ESBL A4

Table 1. Risk factors of ESBL-producing Escherichia coli colonization at ICU admission: Univariate Analysis

ASC for ESBL-producing E. coli

Clinical features OR (95% CI) P value
Positive (N=43)* Negative (N=238)

Age (years) 69.9£14.6 69.4+14.3 0.717
Male sex 20/43 122/238 0.83 (0.43-1.59) 0.567
Hospital stay (day) 4.9+9.0 4.948.6 0.955
Site of acquisition

Community-associated 16.3% (7) 17.6% (42) 0.91 (0.35-2.07) 0.828

COHA 46.5% (20) 37.4% (89) 1.46 (0.75-2.80) 0.261

Healthcare-onset 37.2% (16) 45.0% (107) 0.73 (0.36-1.40) 0.347
Previous antibiotics use

31 generation cephalosporin 16.3% (7) 10.1% (24) 1.73 (0.65-4.14) 0.237

Fluoroquinolone 18.6% (8) 15.5% (37) 1.24 (0.50-2.78) 0.615

Any antibiotics 51.1% (22) 54.6% (130) 0.87 (0.45-1.67) 0.675
ICU type

Medical ICU 58.1% (25) 40.3% (96) 2.05 (1.07-4.02) 0.032

Surgical ICU 41.9% (18) 49.7% (142) 0.49 (0.25-0.94) 0.032

Data are no. (%) of patients.

*One E. coli isolate was identified as an ESBL producer by automated system but negative for both repeated PCRs of ESBL genes and double

disk synergy test.

Abbreviations: ESBL, extended-spectrum- 5 -lactamase; ICU, Intensive care unit; ASC, active surveillance culture; OR, odds ratio; CI, confidence

interval; COHA, community-onset healthcare-associated.
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E. coliz S = 3L, YA A5 ASCellA F40I$w
737 YA 48417 W AL} 3-53% (median 8)ell AAIZE
T2 ASCellA] B 54 olgiet.

5. ASC A|HEXIA ESBL MM E coli 22 045 &0l

ASC 90 A% A2t wljok HAlol|4] ESBL A E. coli7}
HElE A AA 281 F 12HOE, o] F ol 3k
ASC vlek 9F4] o]Hdll 914 Aol A ESBL A4 E. coli®]
27} IelE] ek, BFake] A A9 9.5% (4/42)9l14] ESBL
A E. coli7k 3 RAANA ERl= QAR v Kt Abe] 7§
3.3% (8/239)llAwr Hel=loda Heldl M Al LN=7),
GAN=5), HEN=2) ¥ HdN=D)olAhF5 3.

6. ASCA|& MZ9| ESBL MM EcoliE Q15 Z+ed HiM HIT

MICUS} SICUell ASCE 83171 A¥<] ESBL 44 E.
coli {13k 7+d Wb W1 E H]sld SICUSIIA = Ao ¢l
931, MICUS] ¥HIHIE = 5.271/1,000 patient-day (2015%3 6
A)ollA] 2.571/1,000 patient-day (20161 6€)E *po] S H it
20159 793 20161 7Lolli= MICUCIA = ¥kA¥o] glolct.

DISCUSSION

ASC+E= MRSA, VRE, ESBL % carbapenemase 34 ZHAl
2 T8 AN TS B o 55 s AR T2
Zredse] AA el E3tElo] sk AE5Fo, A, exlEst
& ke 2eddte] AR 3 2 8sle] 53] VRESE MRSA
g AR SolAY gleliedl A o|drke B
Hago] QleH19-29]. shA AshdAle] gle A3ellA
ESBL A4 AWNAlIT Bz Ao f-8A4dl dist TA= o}
ZNA| FESA) oFrh2-4]. 8 HarollA] 617k A e ol
Al ASCoF 74 SHFAIR AHA Q] £3)A] 3k Al
sto] A shAbollA AFH o' ESBL A4 AT
55 AT Hagk vp gIARN2), ok dTellAe
ESBL A4 AWAITe] W Hagat AAmE&-& aefshd
SR ASCe AtA] obehaL slivh34]. sAIRE o] A
52 ST131 ESBL A4 E. coli7} #HAtE]7] oA 2] H a5 |l
o AE A viedslar QA obrh

2|2 ell=e] Harel] oJsh A AR elA & 27 ARk
7 ESBL A4 AAITS] Hatgo] 52.1%cl 2 AR
3 BelE F29 RS E coligdeh k6] ARl
Zpol= JARE o= A AAF]] Aoz AAEZ7TFE] 2
Fofl oJsl Agke] Fuol|A 7%=+ ESBL A4 E. coli®
elgol Fel Skt Je27). S HatellAkE 20129
A HAgkRke] 28.2%¢l14] ESBL R84 AT He
st ok sk a14], 20111 FAoA ESBL A4 ARHA

2 mi kol

Ao

9] Bigo] 279 203% U A FTolA & 42.5% 3 7
L2 W52 E colitta EaE vl QIoH13].

B dFollA e FEAA YA gAollA ESBL A4 E. coli
BAELS 149%E 7|22 Hakohs Yok, A7) A3y
E 7400789 AGA3] 24 o 57| Agke] FFE, A4
3]9] ESBL A4 E. coli®] §HE°] 3% 4a5a e %
|7} QI 7] ulrelgkar AJzkgiet. AJAdsl= ESBL 414
FE CTX-M-15, CTX-M-14 B CTX-M-278 2.2 #elx|o] =
HollA= CTX-M-1 group¥} CTX-M-9 groupe] &E3slt}+= 7]&
Hauel dxstgrhs,10,11,14]. A= AT CTX-M-559}
CTX-M3 A #FE% TelE A, 71ES] 5l ATl
Z3 sty Aol A E2lgt Shigella sonnei 55T
o] CTX-M-158} g 7]9] olu]:=Aink Xpo] & Holw, FxollA]
&3] %] ESBL 3¢l CTX-M-55% AAshcla ¥ agl up
TH30,31]. B 201540l ot 55 Fk HhAY ZhajollA]
CTX-M-3 ESBL¥S AJAls}= Shiga toxin-producing E. coli
(STEC)E FEleisivhks =il Hart 9lef[32], of&3h 413
o] ] ESBLECE ke Qg5 & F Ak

TS v E3 AAAIZ A CTX-ME ESBL B4 E. coli®]
Z7}oll= STI31 cloned] &Ato] FQa3t &S slgirta 4 <o
#HA] 9drH6-8,10]. E ATl A% AA| ESBL A E. coli®] A
HE %7} ST 131 clone®} 13=|o] Qg5 & < o], T3t
Al W91 gkAte] AN ESBL A4 E. coli F2k3lol]l ST131 clone
o] 93t o3& ttx AYZEt PFGESA] non-ST131
cloneo] A2 o & tlekald)] v]3l, ST131 clonee FAH o Z
A3 7 o & FEE o] ST131 clone®] &H4to] 2JA1= 9]t

FEAA &A4e] ESBL A4 E. coli =3kl S92 99
QA= WahA] F3HAA 9Jd0]9drK0dds Ratio, 2.05; P=0.032).

U healthcare-onset, community-onset healthcare-associated !

community-associated 5 ¥5 73 Z(site of acquisition)L} ©]%
A A B T A A A g 52 TR
I3k Zpol7t gigich. whehA] 87 = Al Aol
UM Aol A = ESBL A4 E. coli 3} 7hsAlo] F43
W, 547190 4318 704] jobg A Gshs o] F sk
A7kt ol 71£9] 379 9] ESBL E Ak} 608 9] v HF
A5 v]agk A3 909 o4 Y, 14 o] F3AA 4
3l MRSA H.3to] ESBL A4 Al e Szt =
Aebe Tl AT Aol Zpel7} Aek33]. sRAIRE o] A=
ESBL A} Enterobacteriaceaedl| F2 E. coli ¥ olJg} vk
9| Klebsiella spp.7} E3=]917] wiitell SJ87]34e] 22 =%
2 A AEO2 A Adekel Fag APtE £
Huoelet A7zt B Ao A2 ESBL A4 E. colift
EAste] 2194 ATl E. coli®] S480] A vkl ol
2011 SRS 2413 o] Hoarel vl ESBL A4 A AT
o] HZ A A3 i AEE A vhadskar e Aol A
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ASC 3 AARA AAHE A 758 5 7 HQ.7%)%
o] A5 ASCelle SAoIAARE 6hutell t}A] AAgE 33
ASCOllA ESBL A4 E. colis gelg & glo] Z3A4 ol
A 22} 7he] Avhe E3bA] gk 210 Z gtk ick ASC A
sY3k2toll A ESBL A4 E. coli 74d of & &1gt A} B}
o] A9 AA|9] 9.5% (4/42)) A ESBL B4 E. coli7} Q4 7
A A= Eel= k. chit Jd7AollA] Eel% ESBL A4
E. coli®] ESBL 7% A& ot} PFGEE AAIsHA] Fsto]
% 7+9] clonality5 #Hls}#] Fsto] ESBL A E. coli®] BT
7} Zdzke] AAARI AR ]IslA] kst ARk &
= B4 ESBL A Enterobacteriaceaed BE-dAS A7)
7 A% A3}, 32.9%2] HFAT} 80 o] AL ow
o] A=y = Ao #4lkl v} 3lol[34], ESBL A4 E. coli7}
HIAES 30 Tt ddes A8 7heAl
I Aoz A7E

ASC AJ3) A% ESBL A4 E. coliz Q1gF 749 vkl Wle
£ vlazsto] Hk=t] MICUSIA & ASCE 2 g3}7] Aol 5.2
71/1,000 patient-day$IAIRF ASC &8 $oll 2.571/1,000 patient-
day® 7HAsol 55 &1e & itk opk Azt E ASCe]
Aol izt ZE& U2l7] FEART 2 olf= A ATt
747} 2713} 171 0.2 F7HE dh7)oll FEekAl gkekal, ASC Al
Y717k Bk 73k el AR QS Foew) A4
=7] wiFoleh. % oj7] 7]e] Hoddt A7|7ke] Hrivt H
aslelEl A7t

AEA & ESBL A E. colie Bskal Qe vlEo| o8
71%e] o] e AR YA ¢k s A
At whehA] Fgk whAje] gl A3l : ESBL A4 E.
coli Bl 55 gelstar 7HddE Aeshy] Slsto] F3AHA
of] Wsl= gake] YA 2710l ASCE Algsl= Zlo] H o3
vk AzhElct
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