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oF ZZ Carbapenem WA AWAHHE (carbapenem-resistant Enterobacterales, CRE)S AM|AZ oz Z7}
Skl Qlo] X x| 7ot AT/l Fa8tt} oo AMAES CREY 1 WAS F92 7]#9 carbapenem &3l &4 At
A3t (carbapenemase-producing Enterobacterales, CPE)O tisto] U7 tist o] Mot I HAS T3FF o7
HA5te] ERAS Astint. 20199 29%E 20229 12€7H4] CREE #R1€ 2074 5 1814 (87.4%)°] CPE
2 ZRIF. Ao wet CRE= F4 1387 (66.7%), 94 694 (33.3%), CPEx= B4 1163 (64.1%), 94 654
(35.9%)°192.H, CRE % CPES] H|E&2 Y4 84.1% (116/138), 914 94.2% (65/69)Z oJolA &3Ot f-2l5HA]
£ ATt (p=0.064). Aol wet CRESE CPE B5 70t A4l 6370 (30.4%), 587 (32.2%) 2% 7P w8t 452
Klebsiella spp.7t dIF-ES AAstH o, t+2 972 Fscherichia coli ITF. CPE Ao w2 Bix= KPC-27}
1634 (90.1%)2.2 7P &koH, o322 NDM-1 74 (3.9%)°1ict. A3} Ao OE ExE: (951A]+= goko
U (p=0.550, p=0.993), @& 2 EX= 395t Zolg BT (p€0.001). & AFE= IPHoE {83 JEE
AFska CRE A9 € X3 uld, A WAael gt A 1719 t-8st7] gk 712A8E 997t uth

Abstract Recently, the prevalence of carbapenem-resistant Enterobacterales (CRE) has been increasing
worldwide, impacting patient treatment and infection control measures. The authors studied the
distribution patterns of CRE and carbapenemase-producing Enterobacterales (CPE), by retrospectively
analyzing bacterial culture tests at a university hospital. Production of carbapenemase is one of the main
mechanisms of development of resistance to this class of antibiotics. Of the 207 cases confirmed as CRE
from February 2019 to December 2022, 181 cases (87.4%) were confirmed to be CPE. The prevalence of
CRE by gender was 138 (66.7%) in males and 69 (33.3%) in females, while that of CPE was 116 (64.1%)
in males and 65 (35.9%) in females. Among the CRE isolates, the prevalence of CPE was higher in females
94.2% (65/69), than in males, 84.1% (116/138), but this was statistically insignificant (p=0.064). Based on
age, CRE and CPE were highest in those in their 70s, 63 (30.4%) and 58 (32.2%), respectively. By species
distribution, Klebsiella spp. was the most predominant, followed by Escherichia coli When the
distribution of the CPE genes was analyzed, Klebsiella pneumoniae carbapenemase (KPC)-2 was the
highest with 163 cases (90.1%), followed by New Delhi metallo beta lactamase-1 (NDM-1) with 7 cases
(3.9%). The distribution according to gender and age did not show a significant variance (p=0.550,
p=0.993), but the distribution according to species showed a significant difference (p<0.001). This study
provides clinically useful information and provides basic data for development of CRE infection control
guidelines, and for responding to infectious disease crises caused by antimicrobial-resistant bacteria.

Keywords : Carbapenem-resistant Enterobacterales, Infection Control, Culture, Klebsiella Spp.,
Escherichia Coli
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1. M
Carbapenem WA AW AdE (carbapenem-

resistant Znterobacterales, CRE}2 1993 carbapenem

£l A4E AMYske iAol 5AdotHA HHE A

©2, carbapenem A& A WS FET AW

AlgtEol &l #F8 F3H1L

CREE A AlIAACE F7l6kal Slo] 4] A& ¢

Zrae]o] W FasitH2,3]. olE Aldte] 7HX&= 7t
& EAEES carbapenemA| TA] WAL Hol

™, 1 9] aminoglycoside, quinolone, tetracycline
59 o4& FHANE =2 WHES 7HA7] "WEel X
27} olgith= A 22 Qs A ARl vi-%- Algk
Zlolgl= HMoltH4]. E3 carbapenem A¥E FdAlE=
O |44 AdolA Abgske JHE AT g-lactam
(ESBL)A AR penicillinA, cephalosporinA 5
o Al WA Al 7P ol ARgRtoll wet 11 ARgo]
F7FtAeH(5,60l, 2714 9 @7148S Eddshe A9
LHE Aol st gt ATHE 7HAEE oA WAH
of 95t Azt A4S AR £ Q= 2
E7t) ol= @A oA WA 1™
carbapenem AE 2] AR 7hs3t
Q1 oFAI7E glot A7 Har UTHTL

oAl CRE #¥32 20089 A& EILE]C
w, 20109 W78 AAEOR A= HE FAAARE
2FEol ot 20179URE HE FAAAR 2F=H
A2g FIEeE XA=HAUHEL i =7teAZER
KOSIS #A=ofl wh2¥ CREE 20179 5,7177, 20184
11,9547, 20199 15,3694, 20209 18,1134, 2021
| 23,3117, 202249 30,5367102 vjd w2A F7}
e E 4 AUtk

Carbapenem A€ A= doripenem, imipenem,
meropenem, ertapenem®] °2™[3,9], °o] & s}t
ool e Holz %ol CREE XdsiA Hrh
Clinical and Laboratory Standards Institute (CLSI)
7tol=gkel (M100-S27, 2017)°] @t ertapenem->
F4ARsE (minimal inhibitory concentration, MIC)
> 2 ug/ml, doripenem, imipenem, meropenem-=>
MIC > 4 ug/mi%l A% HAHLE TFIITH6]

CRE= APl Wde dovl= 71l wet carbapenem
B3] a4 AR AWAEE (carbapenemase-producing
Enterobacterales, CPE)¥} carbapenem &3] 4%
AMISIA = EAE carbapenem WAIQL AUANAE
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(non-CPE)2E s 4= UtH1,6]. Carbapenem= 243
Eo5k= CPE WA Ambler class® 5%l ot
class A carbapenemase, class B metallo-#-lactamase,
class D oxacillinase carbapenemase® 3712 &
FEH3,6].  Enterobacterales| A Rl=E=

carbapenemase= Klebsiella pneurnoniae carbapenemase

2

(KPC), Guiana extended spectrum A-lactamase
(GES) 59 serine B-lactamase® ZISH= class A
carbapenemase, New Delhi metallo-g-lactamase
(MBL) (NDM), (IMP), Verona
integron-encoded MBL (VIM)& E35= class B
carbapenemase, oxacillinase (OXA-48) 52 OXA
£ EFsk= class D carbapenemase® F-EHTHO].

=4 CPE ¢35 Hl&= 20179 2,4897, 2018¥
5,9627, 20194 8,8877, 20204 11,2187, 20214
14,7697 02 vj9- FG&31A F7lolk= A< & 5 Aot
[9,10]. ol#I%t CPEQ 57FF 8% °lf+= CPE7F
plasmid®] 473 Hol7} &dstA dojut Tt 7heoll &
= HE 39 FolAx ARl HEt WS FEAIA
m7]Holy A GALE] A 9 AT Fa3t thidol
=31 Q7] wfioltH6,11-14]. o]={gt CRESF CPE 24
712 QA3 AT Y F8/30] HFEIL JUSolE &
Fokal 1 FAo} #gdo] gt = A+ A&7} v
A7goltt.

olo] & A= wul A U7l tieEolAS] CRE
9} CPEY] Hof gt - zetolr] fiste] AlHh
FAAL AT FFH0E AL B4t AFHoE
Aol gt 783 FJEE AT, JE7H Hof
a9 F247 Yoyt =7F A4 CRE ¥
9 R wido] FR3t 7| 2ARE ATstAt ik

imipenemase

2.1 A7 oA

2 20194¢ 2€5E 20229 129714] 34 1174
ot Al HiFAALlA CRER QA= 261749 tigt
AIEE S0z EAsiglom, 5Y 3RtoA B
H HAY #F0] AR tE A E= FY A F
CREZ} oHA| BaH 49+ 4 3 Ao= A3t

CREZ 94" #4FE= dFA BEATHATY 1S
B9 CREZ ExE<9loH, olg o= h9rt.
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2.2 AT

Al #iFdAPE Q=" AAE viA ol HE i gstod]
o] A=t B9 Ad widE 2 Al 5 2 A
7 AAE APkt o 5382 Vitek2 Gram-
negative and Gram-positive identification system
(bioMérieux, Durham, NC, USA) 2 BD Phoenix
M50 (BD Diagnostic systems, Sparks, MD, USA),
A 43 AR Vitek2 AST system (bioMérieux) T
+= BD Phoenix M50 (BD Diagnostic systems)< ©]
&5ttt Al A HAF A3 carbapenem” &
AR doripenem, imipenem, meropenem, ertapenem
% o ool WA AIE EQl Enterobacteraless
CREZ W=513tt. CREZR R1H «5+= GeneXpert
system (Cepheid, Sunnyvale, CA, USA) FH]E o]&
dlo] Xpert Carba-R assay® carbapenemase 4
2} AARE AldeEeloH, KPC, NDM, VIM, OXA-48,
IMP-1& H&°| 7Fs3IAH

CREZ €R1d Ao ¥+ A HA84 A+
o= st} I AALE APt +5E tryptic
soy agar iAo HF 3 wiYole] &4EHH 455
Vitek2 Gramrnegative and Gram-positive identification
system (bioMérieux)¥} 16S rRNA @714 EL EA5}
o S5t FAl A/d8A s CLSI 7hol=efel
(M100-S27, 2017)°] w2} doripenem, imipenem,
meropenem, ertapenem 4%°f thal] BAER] o|F3]
Aoz W 55 gRlstalen, o] F sl oldolA
WAaS Hold CREEZ TSI ©, Proreus spp.,
M. morganii, Providencia spp.+= imipenem®]| T3}
A= CRE A871&S A-&51A] gttt IMP, OXA-48,
VIM, NDM, KPC, GES, SPM, SME, SIM, GIM 10&
9] carbapenemase A |FE FRIsp| Hsf
SB-Plex CRE Detection KIT (SNB, Korea)Z ©|-83t
PCRZ 12 AdHst3 0 A5A 719571 (QIAxcel
Advanced, Qiagen) 21 A3} Eo] W=7} Yephd 7
2 7N primersE AFESH PCRE AA|5l1 ZSZAME9]
F7IME AL 53l RS gl

2 dvEs ASAEENTwEY AEa A
4191(2023-01-042)=1%1 01, 59 HAR 5=|o] A
A 9= 87=HA g9t

CRE®} CPE 2429} AA| Q1 B2t 4 i
o og Ex, ¥35° TE ExFEE AR
CPEQ] % carbapenemase +4Ze] FEE ZAFSH
T g Ao B} 50| i BEE H|w

o]
fE

=

g
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2.3 Xz 24

54 B4 T2 Microsoft Excel (2013)
Redmond, WA, USA)Z}
Stata MP 17.0 (StataCorp., Lakeway, TX, USA)<
o]-&5t9lth. CRES CPE &+ - 7H9] Blw-E4-2 7oA
F AB2 At p gkol 0.05 HRel A% 54
Aoz [Fogt Aoz WAL

(Microsoft Corporation,

3. g+ 24

3.1 ™MAXMOl CREQt CPEQ| 2ILQfAt

CREZ 94% F 2617 F 20774°] CRE ¥Ho=
gholE|glon, o] % 181740 CPER &9l%o] 87.4%=
ZHX5FFTt (Table 1).

3.1.1 M<o| M2 CREQt CPE EXUA

Ao WE CRE 2= d4 1384 (66.7%), %14
697 (33.3%)°] 2™, CPE= 94 1167 (64.1%),
A 657 (35.9%)°]9tt (Table 1).

CRE % CPEQ] H|&S Az 245 & A3}, g4
2 84.1% (116/138), 142 94.2% (65/69)°1%oH,
EAHoZ FolotA AUTHp=0.064) (Table 1).

Table 1. Distribution of CRE and CPE according to

gender n (%)
CRE CPE CPE/CRE p-value
Male | 138 (66.7) | 116 (64.1) | 116/138 (84.1) ey
Female | 69 (33.3) | 65 (35.9) | 65/69 (94.2) ‘
Total | 207 (100.0) | 181 (100.0) | 181/207 (87.4)

CRE: carbapenem-resistant Enterobacterales,
CPE; carbapenemase-producing Enterobacterales.

3.1.2 S0 2 CREQt CPE EXA

CREE 7097} 634 (30.4%)°.% 74 &2 882
A|5r.0H, 80t 577 (27.5%), 60t 427 (20.3%),
209 mgk 147 (6.8%), 509 137 (6.3%), 90t 8%
(3.9%), 40t 57 (2.4%), 309 44 (1.9%), 20t 14
(0.5%) 0|9t} (Table 2).

CPEE= 70t)7} 587 (32.0%)2.& 7F =2 v|gS
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AA|srd.oH, 80t 507 (27.6%), 60T 357 (19.3%),
5000 117 (6.1%), 200 =gt 971 (5.0%), 90t 87
(4.4%), 409 57 (2.8%), 309 474 (2.2%), 200 14
(0.6%) <=°]Att (Table 2).

CRES} CPEY] ExE Ao TE Zol= Aot
BAHCRE FostAE AUt (p=0.999).

Table 2. Distribution of CRE and CPE according to

ages n (%)

Age(yr) CRE CPE p-value
0-19 14 (6.9) 9 5.0)

20-29 1 (0.5 1 (0.6)

30-39 4 (1.9) 4 (2.2)

40-49 5 (2.4) 5(2.8)

50-59 13 (6.3) 11 (6.1) 0.9991
60-69 42 (20.3) 35 (19.3)

70-79 63 (30.4) 58 (32.0)

80-89 57 (27.5) 50 (27.6)

90-99 8 3.9 8 (4.9)

Total 207 (100.0) 181 (100.0)

CRE; carbapenem-resistant Enterobacterales,
CPE: carbapenemase-producing Enterobacterales.

3.2 @30 MZ CREQ CPEQ| RZ4

CREx= Klebsiella pneumoniae 1227 (58.9%),
Klebsiella spp. 407 (19.3%)°.2 Klebsiella spp.7}
JRES AR H1627A, 78.3%), 2oz
Escherichia coli 187 (8.7%)°1¥t. CPEX X
pneumoniae 11074 (60.8%), Klebsiella spp. 397

(14974, 82.3%), Th2O.& £ coli 137 (7.2%)°191tt.
Providencia stuartii, Serratia spp.°oI|4+= CPE7} &
Z5|A] goleh. #Eol W2 CRE® CPE #2+= §A4
o8 Qo5 U3kt (p=1.000) (Table 3).

3.2.1 40| ME CRE2t CPE 24t

CREE 940X K. pneumoniae 787 (56.5%),
Klebsiella spp. 277 (19.6%), E. coli 107 (7.2%),
Enterobacter hormaechei 77 (5.1%), Enterobacter
spp. 5A (3.6%), Enterobacter aerogenes 37
(2.2%), Citrobacter freundif®} Serratia marcescens
Z¥zy 27, Klebsiella oxytoca, Citrobacter koseri,
P. stuartii®} Serratia spp. ZZf 171 <=°]3itt.

o= K pneumonize 447 (63.8%), Klebsiella
spp. 137 (18.8%), £ coli 871 (11.6%), E aerogenes 271
(2.9%), Enterobacter spp.2} Citrobacter murliniae
Z¥Zy 170}, K. oxytoca, E. hormaechei, C.
freundii, C. koseri, P. stuartii, Serratia spp., S.
marcescense 22| E|X] FUTt.

o ME CRE ¢F X Aol Aoy FA4F
o= {9k Yottt (p=0.677).

CPE= YA9A XK. pneumoniae 677 (57.8%),
Klebsiella spp. 277 (23.3%), E. coli 67 (5.2%),
Enterobacter spp.2t E. hormaechei ZYZ} 47 50|

Table 4. Distribution of CPE according to gender

(21.5%)02 Klebsiella spp.7t HF-ES AR5} 0 n (%)
Species Male Female | p-value Total
Table 3. Distribution of CRE and CPE according to K pnewumoniac 67 57.8) | 43 (66.2) 110 60.8)
bacterial species n (%) PP
Klebsiella spp. 27 (23.3) | 12 (18.5) 39 (21.5)
Species CRE CPE p-value E. coli 6.2 | 7108 13 (7.2)
K. pneumoniae 122 (58.9) 110 (60.8) Enterobacter spp. 4 (3.4 1 (1.5) 5 (2.8
Klebsiella spp. 40 (19.3) 39 (21.5) F hormacchei 4 (.4) - 422
E. coli 18 (8.7) 13 (7.2) e
E. a 2 (1. 1 (1. 1.
Enterobacter spp. 6 (2.9 5 (2.8 zerogezly'ss 4.7 .5 0.569 &
E. hormaechei 6 (2.9 4.2 C. freundii 27 - &
E. aerogenes 5 (2.4) 3 (1.7) K. oxytoca 109 - 106
C. freundii 2 (1.0 2 (1.1 1000 E. cloacae 1 (0.9 - 1 (0.6)
S. marcescens 2 (1.0) 1 (0.6) ’ C. koseri 1.9 - 10.6)
K. oxytoca 105 1(0.0) C. murliniae - 1 (1.5) 1 (0.6)
£ cloacae 1 EOJ; 1 EO'G; S, marcescens 1 (0.9 - 1 (0.6)
C. koseri 1 (0.5 1 (0.6
Total 116 (64.1)| 6 5. 181 (100.0
C. murliniae 1 (0.5 1 (0.6) o2 (641)] 65 659 ( )
P startii 105 - K. pneumoniae; Klebsiella pneumoniae, E. coli, Escherichia coli,
. ‘ . E. hormaechei. Enterobacter hormaechei, E. aerogenes.
Serratia spp. 105 - Enterobacter aerogenes, C. freundii, Citrobacter freundii,
Total 207 (100.0) 181 (100.0) K. oxytoca. Klebsiella oxytoca, E. cloacae, Enterobacter cloacae,

CRE; carbapenem-resistant Enterobacterales,
CPE: carbapenemase-producing Enterobacterales.
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C. koseri, Citrobacter koseri, C. murliniae; Citrobacter murliniae,
S. marcescens; Serratia marcescens.
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Qlow oXMolA K pneumoniae 437 (66.2%),
Klebsiella spp. 127 (18.5%), E. coli 77 (10.8%),
Enterobacter spp. 171 522 o] W& u|L9] 2}
ol oy RIET} £ #52 FARE BEE Ho] &
ARoE FoeiR= Yoo (p=0.569), E/olA o
AET B gt 457 BEEAHTable 4).

3.2.2 HH0| M2 CRER CPE 2EYA

CRE= 20| vlHtollA K pneumoniae 471 (28.6%),
Klebsiella spp. 37 (21.4%), E. coli 37 (21.4%),
Enterobacter spp. 27 (14.3%) 5°I3t}. 20thE= K.
pneumoniae 173 (100.0%), 30t= K pneumoniae 273
(50.0%), Klebsiella spp. 171 (25.0%), E. hormaechei 17
(25.0%)°19t. 40H= K. pneumoniae 47 (80.0%),
Klebsiella spp. 17 (20.0%)°1At. 50t K
pneumoniae 67 (46.2%), Klebsiella spp. 571 (38.5%),
E. col®} E. hormaechei ZYZt 17 (7.7%)°1%tt. 60

Table 5. Distribution of CPE according to age group

= K. pneumoniae 2871 (66.7%), Klebsiella spp.
54 (11.9%), E. aerogenes 37 (7.1%), E. coli 27
(4.8%), K. oxytoca, C. freundii, P. stuartii, S.
marcescens 27 17 (2.4%)°]ct. 70dE X
pneumoniae 357 (55.6%), Klebsiella spp. 137
(20.6%), E. coli 67 (9.5%), Enterobacter spp. 471
(6.3%), E. aerogenes 271 (3.2%), E. hormaechei, C.
koseri, C. murliniae Z¥Z+ 173 (1.6%)°1Jtt. 80th=
K. pneumoniae 387 (66.7%), Klebsiella spp. 974
(15.8%), E. coli 573 (8.8%), E. hormaechei 37
(5.3%), E. cloacae, C. freundii Z¥Z+ 17 (1.8%)°]13L
o. 90+ K. pneumoniae 47 (50.0%), Klebsiella
spp. 374 (37.5%), E. coli 17 (12.5%)°1}1t}. A A
oA B5F K. pneumoniaed] Hl&°] 7 £9koH,
20thE AL YA ARhSolx= Klebsiella spp.7t
o2 =it A®o] mE CRE £2+= A7t A
oy FARCE FostAE AUt (p=0.925).

n (%)
Smeci Aeebm) 019 | 2029 | 30-39 | 4049 | 50-59 | 60-69 | 7079 | 80-89 | 90-99 o Total
pecies value
K. pneumoniae 2 1 (100.0) 2 4 > 24 (68.6)|33 (56.9)|35 (70.0)| 4 (50.0) 110
’ (22.2) ) (50.0) (80.0) (45.5) ) ) ) ) (60.8)
. 3 1 39
Klebsiella spp. (33.3) - L250) | 50 | 5455|5143 |13 224)| 8 (16.0) |3 37.5) oL5)
. 2 - 13
E coli 222 - - - 10.) | 129 |60103)| 20 | 13125 7
Enterobacter spp. (222 2) - - - - - 3 (5.2) _ _ (258)
E. hormaechei - - 1 (25.0) - - - _ 3 (6.0) _ (242)
E. aerogenes - - - - - 267|107 - - (137)
C freundii - - - - - liey| - |1eo| - 0595 (121)
K. oxytoca - - - - - 1 (2.9 - - - (016)
E. cloacae - - - - - - - 1 (2.0) - (Ol )
C. koseri - - - - - - 1(1.7) - - (016)
C. murliniae - - - - - - 1(1.7) - - (016)
S. marcescens - - - - - 1 (2.9 - - - (016)
P. stuartii - - - - - - _ _ _ _
Serratia spp. - - - - - - - - - _
Total 9 1 4 5 11 35 58 50 8 181
o GO | ©o | @2 | @8 | 6D | 193 | G20 | 76 | ¢4 (100.0)

K. pneumoniae; Klebsiella pneumoniae, E. coli, Escherichia coli, E. hormaechei, Enterobacter hormaechei, E. aerogenes; Enterobacter
aerogenes, C. freundii. Citrobacter freundii, K. oxytoca. Klebsiella oxytoca, E. cloacae. Enterobacter cloacae, C. koseri. Citrobacter
koseri, C. murliniae, Citrobacter murliniae, S. marcescens, Serratia marcescens, P. stuartii, Providencia stuartii.
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Table 6. Distribution of carbapenemase genotype according to age group

n (%)
Aeelm) 19 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99 | p-value Total
Genotype
KPC-2 8 1 3 5 10 34 53 41 8 163
(88.9) (100.0) (75.0) (100.0) (90.9) 97.1) 91.4) (82.0) (100.0) (90.1)
. 1 1 3 2 7
NDM-1 25.0) ©.1 62 | 40 (3.9)
2
IMP-1 (4.0) (1.1)
KPC-2, 2
VIM-2 (4.0) (1.D
NDM-5 ! 1 0.993 2
(11.1) 1.7 ’ (C9))
1 2
OXa-181 .7 (2.0 L1
1
Kpe-3 (2.0 ©0.6)
1 1
OXA-48 2.9) 0.6
NDM-5, 1
OXA-181 (2.0) 0.6)
Total 9 1 4 5 11 35 58 50 8 181
(5.0) 0.6) (2.2) (2.8) 6.1) (19.3) (32.0) (27.6) (4.4) (100.0)
Table 7. Distribution of carbapenemase genotype according to bacterial species
n (%)
enotype . ~ KPC-2, B ~ | OXA- OXA- NDM-5, -
@\ IMP-1 KPC-2 VIM-2 KPC-3 | NDM-1 [ NDM-5 48 181 OXA-181 p-value Total
K. 106 1 2 1 110
pneumoniaée (96.4) 0.9 (1.8 0.9 (60.8)
P 37 1 1 39
Klebsiella spp. (94.9) 2.6 2.6 21.9)
E. coli 8 2 2 1 13
’ 61.5) (15.4) | (154 | 7.7) (7.2)
Enterobacter 5 5
spp. (100.0) 2.8)
. 1 2 1 4
E. hormaechei (25.0) (50.0) (25.0) 2.2
E. aerogenes 5 5
’ (100.0) (1.7)
1 1 2
C. freundii
(50.0) (50.0) < 0.001 1.1
K. oxytoca 1 1
- ox (100.0) 00
1 1
E. cloacae 100.0) 0.6)
. 1 1
¢ koseri (100.0) ©0.6)
L 1 1
C. murliniae 100.0) 0.6)
S 1 1
. marcescens (100.0) 0.6)
P. stuartii -
Serratia spp. _
Total 2 163 2 1 7 2 1 2 1 181
(1.1) (90.1) (1.1) (0.6) (9 | 1.1) | 06 (1.1) (0.6) (100%)
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CPEQ] 7 A £3Z= Table 59 23ttt 200
oA 80mi7HA] Aol S7tetell wet HEE CPES] H]

£o] Ax F7et= BYow, K pneumoniae
7} 60.8%% AA|sHdch. Aol ©hE CPE 3= CRE
O} LRSI = AT}, Aol WE CPE EE+= Zol7}

Ao FAHCR FolstAlE FUTH (p=0.893).

bl
=

o

3.3 CPE STAt 24

3.3.1 HMA|XQl CPE QXA I

KPC-27} 16374 (90.1%)2.& 7Fd &2 &S AHA
stglon, Ithee NDM-1oigith 1 99 HlgL
Table 67} Z3tct.

3.3.2 MEH0j| =2 CPE QUXt 2EAA

A2 KPC-2 1047 (89.7%), NDM-1 37 (2.6%),
IMP-18} KPC-2/VIM-2 B3a42 zk2F 27 (1.7%),
KPC-3, NDM-5, NDM-5/0XA-181 E3r2AF 22t
14 (0.9%)°1itt.

o] KPC-2 5974 (90.8%), NDM-1 47 (6.2%),
NDM-5%F OXA-48 27+ 14 (1.5%)°1 %t

‘gde] WE CPE 434 BP9 Rol= Slgle
U BAZHCRE fostR= &3ttt (p=0.550).

33.3 Q10| M2 CPE QXA 2EYA
Qieoll w2 CPE R4 REPAFL B 4ok
Aol W2 CPE A4 BEPR ol
FAHOR FelstAt Aokt (5=0.993).

29Le
o, Ao
U

3.

w

4 230 M2 CPE
o] W2 carbapenemase F-3A £EE Table
2ok}, w50l T2 carbapenemase F8AF £

qo= 99lgt zpol2 HATt (p<0.001).

QR SEOPA
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4. 1 Z2e

ESBLA| &<Al W2 £ RI%Eet cabapenem
ArEFo] Al S7olal 9l #4t ofg} carbapenemase
£ AMsks e S5% Aupt £ B 1157
& E3H wEn, 53] KPC AHY CREE HI%3S CPE
9] 7k E7H0S Aog HuHET15].

1 % K. pneumoniae’t A AIAHOZ EHQ] o
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Zo]Hd[3,16], I HE ©lo] £ coli, K. oxytoca, F.
cloacaex. Z7Fstal JrH16]. 2T A AAZHSZ K
pneumoniae”lA AHPEE KPC7T 523 HU7E99]
F9 Rlo] Fglow, 2juet IA| K. pneumoniae
9} KPCY TAEC] Wil J7lok= A2 & 4+ Ao

= =2

(9,10,17,18]. £3] 7] et SEA4A, 25
PN = 2 AFTES APES Hole A=

BEtH17,19]. CPE &A%} non-CPE A AMYE
< HWStYE o, CPE A9 AFgEo] 1.7-5.98 74

T =2 Flog IHA20,21] carbapenemase AHY
RS A&, At AAbsk= Aol ERsitt.

CRE 94 &4} 2614 % 2077°] CRE ¥Aole
o, o] F 18171°] CPE YO & 87.4%2] FHEZ &
ot Aol 2w A=t 7|& CRE 5 CPE 94
£2 20199 57.8%, 20209 61.9%, 20219 63.4%°]
Qo [22], ¥H23]9] AellA 2018WH-E 20194714
9] CPE FYAHEL 56.8%= A= 7|&7} v|&3t 27S
Hol B AT A3t o &2 Zo= Yyt 2 A7
oA CRE ¥ = 20199 87, 20204 297,
20219 657, 20224 1057402 Z716190H, o] &
CPE /A2 20199 874 (100.0%), 2020" 257
(86.2%), 20214 617 (93.8%), 2022 877 (82.9%)
o= o] 5{24]9] ATNAY 60.3%, dHTEEE Bl
A12519] 73.9%Ect £ Atoll49] CPE WA EC] AA]
3] &7 UEhdt) ol 20208 3¥9EE IAA A&
= COVID-19 3 Al7]o] & oj=7]3e] =
2y deggdoes 29 W& COVID-19 At &
%, B3] QYU RRE9 {7do] shtel Yle=
8Pe ke 1HS B 4 Atk 20169F
WHO GLASSS} dAIste] =l Aol 9A 2k 7iA
3t FU A WAFE RARICE Kor-GLASS9)
20199 SEYT 8¢ YA WEE vlwol ot
20 29 F8 YA WAEC] SFHYS v
Sto] folotA EotoH, Fiske SAIE ERlE I
[26]. ZQA & o= AAW CRE Hu}of o] Fa3t
AT ot X2 adUolv aFEY T 471 YA
AR d#A SIthH27-29].

/4do] w2 CRE A2 F4 66.7%, 14 33.3%=,
20214 #=+o] AJdo] wE CRE ¥Ajo] ¥4 57.3%,
o4 42.7% [22]°0 ]3] & Ao)A G =2 AS
2, AL @2 o= Yeyth o] & CPEe 94
84.1%, 94 94.2%= 93] oA 10% BE T &=
2 ZE Bk

ol
AT



QN i) Al g ANA

welg shblg Wy AR BEY

dFofl T2 CRE EX& 70T, 80, 60tH2] =013
oo, 70t olAofA BHAIEC] 61.8%Z 704 oJAF A=
Bt 61.4% [22]9F FARE Z3E Bolth 704 o 1
g A Hlgo] MR FTete Ao, 11y FAk=
714AgS 7T Qi HlEo] EIL AZHAL 7k
#aEo] 9lo] CRE #¥9%5 ARE 9o AT 5= 3=
AL AHE o0& AjtEs F97 ot AETS v
o] vl Sl AeE BUHETH30]. 200 n|Tke] 7
S At B 1.4% [22]°0 B3] 2 AolAE 6.8%=
Fol A3t Alol& Ko™, CPE HAYE E3H 5.0%2
=ob FA Widol Az Utk AL ou]gitt.
20t vlRt 1470 F AoMlAaE, AoldHZYTolA 2
71— 67—]0]04 ou:] _;]/\ 47H-9J o]/k]— al9] o]— g]-x]__-i /\o]—
AT SRS I RE-2 Ao S8R 49 SRE0l
E}. o] 5{24]19] AollA ST Y ARIF BAFH
oz {ogt YFARNAS BRI H(p=0.004), =

< 3E7 SR dYEo] e i“’ g7 g2
o] H]5] CRE ¥4 Y3o] 3.2818f &2 7oz By
H FAo= Hof, & AtoflAk 20t ﬂlﬂi FgECl B2

iT

oS & & At WA, B o7 7)Tho] ojHoly
o] ZFE]o] glo] Aot FF TAY HEo| =5l 7]
Aot Aoz HRlch

7ol T2 CRE 22 K. pneumonia’t 24|

9] 58.9%= A= Bt 68.6% Bt W tom, o] 5{24]

9] 57.5%Et= =T SHAYL,  Klebsiella spp.
20.3%5 FA W HA 2 79.2%= A= Bt 70.8% [21]
B} =7 yepdtr uebs, 35HCFE  Klebsiella
spp.7F CRES] tiRE-E AHA|5kaL 9lom, AdEolu &
= A¥delME 1 A T A -91'?_]%} = A3
K. pneumonia’t 9BAE0) HEskel= Slo] Fof
U W 4y 8 AR EJ_E]J_ ArH311.
E A3Lo|A carbapenem E3f &4 F KPCo Ex
7b AAY 90.1%E AASIILoH, o= H% B
76.2%, ©] 512419 c’:]‘7‘ 75.0%5th 4G5 w2 H&
1}110}%} I th3-2 NDM, OXA9] ¢4 2 B3t

, ol Aoy A¥E Wro] HusilE WE

Ze o7 BAEr.
olfst o= & of

A 37F 208 Hol, Axto] o] B AXA
£ AL uistig F7HAQl AFE B9 571 Y=
mjolsto] 1 HlES Eojurte Aol $4¥oR 1Hy
olof & Aog Helth PHAE HFHCE AMESIH
AL, SHRE ARERE O & Ydetol gt

O

Ol

RiE

ol

CRE®} CPEQ] H]&-S A

S z23lo
= =}
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