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The emergence and dissemination of carbapenemase-producing Enterobacteriaceae (CPE),
particularly the Klebsiella pneumoniae carbapenemase-2 (KPC-2) producing Klebsiella pneumoniae,
has been rapidly increasing worldwide and is becoming a serious public health threat. Since the
epidemiology and characteristics of these KPC-2-producing K. pneumoniae vary according to the
region and period under consideration, this study investigated the prevalence of carbapenemases
and the epidemiological relationship of 78 carbapenem-resistant K. pneumoniae (CRKP) isolated
from a tertiary hospital in Daejeon, from March 2017 to December 2020. The antimicrobial
susceptibility tests were identified using the disk—diffusion method. PCR and DNA sequencing were
used to determine the carbapenemase genes. In addition, molecular epidemiology was performed
by multilocus sequence typing (MLST). Among the 78 CRKP isolates, 35 isolates (44.9%) were
carbapenemase-producing K. pneumoniae (CPKP) and the major carbapenemase type was KPC-2
(30 isolates, 85.7%). The New Delhi metallo-enzyme-1 (NDM-1) and NDM-5 were identified in 4
isolates (11.4%) and 1 isolate (2.9%), respectively. Multilocus sequence typing (MLST) analysis
showed 10 sequence types (STs) and the most prevalent ST was ST307 (51.4%, 18/35). All the
ST307 isolates were KPC-2-producing K. pneurmoniae and were multidrug-resistant (MDR). In
addition, ST307 has gradually emerged during a four-year period. These findings indicate that
continuous monitoring and proper infection control are needed to prevent the spread of
KPC-2-producing K. pneumoniae ST307.

Copyright © 2022 The Korean Society for Clinical Laboratory Science.
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2t carbapenem®] ESBL A/ 4 Alt] =8 FtAI= ARE-
FIH1]. 22501 carbapenem®] A&l S7FPHA X Al
A O carbapenem W AW Allif(carbapenem-resistant
Enterobacteriaceae, CRE)°| 94L& S71oto] AZ1st &
AZ ==L ITH2, 3]. o]2fgt CRE= carbapenemase
v] A 2 Al carbapenemase-nonproducing Fntero-
bacteriaceae, CNPE)Z} carbapenemase 2373 A Al

(carbapenemase-producing Enterobacteriaceae, CPE)
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O g JLE3E 4= QItH4]. Carbapenemase A3/30] 2Jgt FtA
9] E8/3k= carbapenem W E=9| 8 7|HoE
plasmid®} transposon®] 2J3t 58 E= °JE 7+ FukE B
carbapenem W E4to] $-8=a1 QITH5].

1993 NMC (not metalloenzyme carbapenemase)©l|
OJ3t CPE7} A Hald o] %, tiefet CPES ] &RIEAL 9l
o, 18 §1erh S7kekal QIeH2). W] 49, Ay
of H11% CPEQ] &2 AE AT HH, 20159 560571, 2016
| 1,4537, 20179 2,6577 02 vjd FGEsH J7Fok= 5+
AIE E3irH6l.

E3E 20124 ol HiE CPEY EY 452 K
pneumoniae’t 7P Ho| E2=9la1, 20154 o]% X
CPES] Eol|@4= Klebsiella pneumoniae carbapenemase
(KPO)7t 7H E513lom, KPC-27} 71 2 v &= gjls
et =ollA] St oA ALl ME CPE F KPC-2 4843
K. pneumoniae®] B1&0| 7 =2 2 0 & H15HIrtH6-8].
Z|T oA Rt Aol A KPC B4 K. pneumoniae®)
colistin WiE°] S71RitH= 237 1=l em (9, 10], =
Y AFM = KPC A K. pneumoniaes E3 jFEL
CPE7} HHA W e= Harklo] & 93E Wil Qlti11, 12].

o|2|gt CPEQ] W2 i} £} 3tA YdE 571 A&
A o= 7 4 Tslr] feiM= 717k A9, Q=7 1359 &
/gol| S ThgRt ek A7F B st AAolrt

ojof] & AtollA= 4 % AR G| 33} oA &
2|= carbapenem WA K pneumonizes HACZE
carbapenemase AR 451, o]0 thet A HAd
4 AalA o] thsf RASHILA} St

Mz 2 U

te
rf
e

L= 20179 3€5E 20209 12€71A] X9
32} WollAd Belw carbapenem WA K pneumoniae
(carbapenem-resistant X. pneumoniae, CRKP) 78 @<+
£ O E SI3iH: o] F-5Y FAfolA B Ee|dE =
HidollA ALfsioict. g FA=RE 22 v 4=
Vitek 2 automated ID system (BioMerieux, Hazelwood,
MO, USA)E ol&slo] 57451al, CRKP= ertapenem,

imipenem ¥ meropeneme®] Y/3<1 #5= AHsI3itt
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2. S| H=d At

Clinical and laboratory standards institute (CLSI) &%
ol t2H13], amikacin, gentamicin, ertapenem, imipenem,
meropenem, ceftazidime, cefotaxime, cefepime, cipro-
floxacin, trimethoprim/sulfamethoxazole, chloram-
phenicol, tigecycline (BioMerieux)°ll T3t &tA <=4
HAR= Mueller-Hinton $F4 HiA|(Difco, Cockeysville,
MD, USAYE AH&sto] A= Shibg 0 2 SRIsIGIt Akt
& Yoll Bscherichia coli ATCC 259229} Pseudomonas
aeruginosa ATCC 27853& SAloll A5t 51-859] well
U=A] ZRIsHIT

3. Carbapenemase?| Z4&

CRKP 78 @5 HA}C& carbapenemase A4 o5&
RIst7] ffsl oA Aol ARt primer (Table 1) ©1-&
5lo] PCRS 34519t 14]. WA, i} 45 brain heart
infusion broth (Difco)ol| &5t 37T oA 24417 vt
3. Genomic DNA Prep Kit (Solgent, Daejeon, Korea)&
AR85lo] DNAE $+2513ith DNA &5 ul), 10X Tag
buffer (2.5 uL), 10 mM dNTP mix (0.5 pL), primer Z+ 10
pmol, 0.7 U 7agDNA polymerase (Solgent) X $5+-5 &
Qtsto] & Fo 25 ulo] W3- -84 TSIt PCR
94CollA 1087 BESAIZ] &, 94TollA 30%, 52T A 40
Z, 72CoA 50%= 363] 5F BESAI7]4L, 72Tl 587t
A HESAIFT ZF PCR RES A= ethidium bromide”t
3He 1% agarose gelolA] 3087 A7 953 S =S &
Ql5tA T}, SFEARES PCR purification kit (Solgent) 2 £
3t & BigDye Terminator cycle sequencing kit (PE
Applied Biosystems, Foster City, CA, USA)2} ABI PRISM
3730x] DNA analyzer (PE Applied Biosystems)S ©]-&5}
o] A71AE= 24513 2429 714 E =4 A= NCBI
of|A AlF5k= BLAST Z& 131& 0]83}9] Escherichia coli
ATCC 259229} H| 1 £A5151 Tk

|

0

[¢]

i)

4. MLST 24

MLSTs= Klebsiella pneumoniae MLST database website
(https://bigsdb. pasteur.fr/klebsiella/)°ll AHE wFHo]
w2} EA5HITE A Carbapenemase®] A& 5Y%

HOo= DNAFZEN(5 ul), 10x Tagbuffer (2.5 ul), 10 mM
dNTP mix (0.5 plL), primer Z+ 10 pmol, 0.7 U 7a2g DNA



Table 1. Oligonucleotides primers used in current study
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Genes Sequence (5'-3)

Annealing

temperature (C) Product size (bp) References

Carbapenemase gene primers

blawp F: GGAATAGAGTGGCTTAAYTCTC 52 232 [14]
R: GGTTTAAYAAAACAACCACC

Dianm F: GATGGTGTTTGGTCGCATA 52 390 [14]

R: CGAATGCGCAGCACCAG

blaoxa-48 F: GCGTGGTTAAGGATGAACAC 52 438 [14]
R: CATCAAGTTCAACCCAACCG

Dlanom F: GGTTTGGCGATCTGGTTTTC 52 621 [14]
R: CGGAATGGCTCATCACGATC

Dlaxec F: CGTCTAGTTCTGCTGTCTTG 52 798 [14]
R: CTTGTCATCCTTGTTAGGCG

MLST gene primers

rooB F: GGCGAAATGGCWGAGAACCA 50 501 [15]
R: GAGTCTTCGAAGTTGTAACC

gapA F: TGAAATATGACTCCACTCACGG 60 450 [15]

R: CTTCAGAAGCGGCTTTGATGGCTT

mah F: CCCAACTCGCTTCAGGTTCAG 50 477 [15]
R: CCGTTTTTCCCCAGCAGCAG

Yol F: GAGAAAAACCTGCCTGTACTGCTGGC 50 432 [15]

R: CGCGCCACGCTTTATAGCGGTTAAT

phoF F: ACCTACCGCAACACCGACTTCTTCGG 50 420 [15]
R: TGATCAGAACTGGTAGGTGAT

infB F: CTCGCTGCTGGACTATATTCG 50 318 [15]
R: CGCTTTCAGCTCAAGAACTTC

tonB F: CTTTATACCTCGGTACATCAGGTT 45 414 [15]
R: ATTCGCCGGCTGRGCRGAGAG

Abbreviation: MLST, multilocus sequence typing.
polymerase (Solgent) ¥ S-F+& S35l5}o] = H31 25 uLo] 2 1}

vk 8o TkEQict 7709] housekeeping gene (rpoB,
gapA, mdh, pgi, phoF, intB, tonB< Gene Amp PCR
System 9600 (Perkin-Elmer, Norwalk, CT, USA)& A85}
o] 94TC oA 287 HESAIT F, 95T oflA] 20%, 50T (60T &
+45C)0llA 30%, 72C0l4 302= 353] 55 HHGA|71AL
72T oA 587 A HESAIATH Table 1) [15]. 2] PCR

Wk-g- AFE-2 ethidium bromide”} 234 1% agarose gel
oflA 3087t 719 Sto] S SIS SFAES
PCR purification kit (Solgent)Z 23t &, BigDye
Terminator cycle sequencing kit (PE Applied Biosystems)
@} ABI PRISM 3730x/ DNA analyzer (PE Applied
Biosystems)E °©l85lo] A7|IAEE EAsIGH 7719
housekeeping gene®]l et Z2te] Q7|XE 24 FAah=
MLST database®l] 9&5}o] allelic number2} sequence
type (ST} &Ittt

1. Carbapenemase?| &l 2 2
Carbapenemase AR 7\%’_‘?‘% 18l PCR¥ G714 LS
B8 AT}, % 78 @50 CRKP % 35 d544.9%)71
carbapenemase—producmg K. pneumoniae (CPKP)Z
RISt 0] F 30 #585.7%)1= KPC-27+ RIS, 4
—Tr_F—.—(ll.4/)— NDM-1°0] ERI=eH, 1 #542.9%)+=
NDM-57}8RI=|QIct. E3h CPKP 35 @5-2] A 24 Wl
S AR, 20179 14.3% (5 75, 2018 20.0% (7
), 2019 28.6% (10 79, 202091 37.1% (13 =P = 44
5ok AR 57h 2415 Bt

2. CPKP2| MLST 24
335 T52] CPKPE HJO2 MLSTE AJ3et 23}, & 10
7He] STE ERII %K Table 2). 1074 ST & 7F¢ 23173

2 ST307°1311L, & 35 w5 18 w(51.4%)0llA 1= 31
o} JIthZo= ST7897F 4 w5(11.4%)°14 ERI=1oH,

www.kjcls.org
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ST48%} ST147°] 242} 3 #5+(8.6%), ST110°] 2 #5(5.7%)°ll
A Rt WA 5719] ST (ST25, ST337, ST395,
ST714, ST1944)= Z+7}F 1 542.9%)0l14 ERI=|3ict

Ax ERIH ST -FF-S AW EH, 201797 20180
217t 4719] ST7H 2351 AL, ©] 379 ST (ST307, ST789,
ST11)7} &YsHA ERI=|ITKTable 3). 2019|= 2719
ST7FE2513 AL, 2020¢0ll= 5709 ST7HERI= ATt 2017
WRE 202090714] 49 B3t A& 0= gRld ST /2
ST307°1L, 20179 A LJgE 20184 42.9% (& 7 455
39%), 201941 70.0% (F 10 053 7 @), 20201 53.8%
FBIFTT T, A= EXII ST S 7H w2 H8=2
1=k

U4} AA|9] Z5of wEl CPKP 35 755 225t 27}, 21

Table 2. MLST analysis of 35 carbapenemase—producing Klebsiella
pneumoniae

Allelic profile No. of

ST isolates
moB gapA mdh pgi phoE infB  tonB (%)

307 1 4 2 52 1 1 7 18 (51.4)
789 1 25 1 1 20 10 22 4(11.4)
48 1 2 2 2 7 5 10 3 (8.6)
147 4 3 6 1 7 4 38 3 (8.6)
1M 1 3 1 1 1 3 4 2 (5.7)
25 4 2 1 1 10 1 13 1 (2.9
337 1 2 " 1 1 1 13 1 (2.9
395 1 3 2 4 1 1 4 1 (2.9
714 4 2 2 2 6 3 160 19
1944 115 2 1 6 9 1 182 1(2.9)

Abbreviation: ST, sequence type.

Table 4. Prevalence of ST based on specimen in 35 CPKP isolates

TH60.0%)7F HEA =0 AA 23hollA] 7 Eol £
=|9loH, 7709 ST7FERI=IITK Table 4). ©] & ST307°] 15
TH714%E 7P =2 HIE= SRI=gom, LHA] 6749
ST (ST48, ST147, ST337, ST714, ST781, ST1944)7} 27} 1
TH4.8%) 2 ERI=|QIT}. Th2-0 = CPKP 35 ¢ 3 6 v+
(17.1%)7F AWM EE=]3loH, 4719] ST7F ERI=QIH:
ST7897} 3 ++%(50.0%)°14 ERl=]lom, ST11, ST147,
ST307°] 242+ 1 w55(16.7%)°1A ERI=| i}, oA He
= 5 F514.3%)= 4712 ST7HERIEloH, o] 5 ST489]
2 T540.0%)°A 1=, ST11, ST25, ST147°0] 22 1
20.0%)0l14 FRI=IA}. FFollA] Eaje 2 #5+5.7%)
£ 25 ST3072 RIS, EHol] Bejd 1 #52.9%)=
ST3952 ZRI%|Qict.

Carbapenemase #3/30l WZ ST 3 &A% 23},
KPC-27F &R1H 30 w=+= 7709 ST7F RIS, o] &
ST307°] 18 #560.0%= 7Fg =2 H&E EXoi9nt
(Table 5). &4 0.2 ST7897F 4 w+(13.3%), ST48°] 3

Table 3. Prevalence of ST based on year in 35 CPKP isolates
collected during a four—years periods

No. of
Years isolates
(%)

2017 5 (14.3)
2018 7 (20.0)
2019 10 (28.6)
2020 13 (37.1)

ST (N)

789 (2), 337 (1), 307 (1), 11 (1)
307 (3), 789 (2), 395 (1), 11 (1)
307 (7), 48 (3)

307 (7), 147 (3), 1944 (1), 714 (1), 25 (1)

Abbreviation: ST, sequence type.

Specimens No. of isolates (%) ST (N)
Stool 21 (60.0) 307 (15), 48 (1), 147 (1), 337 (1), 714 (1), 789 (1), 1944 (1)
Urine 6 (17.1) 789 (3), 11 (1), 147 (1), 307 (1)
Sputum 5 (14.3) 48 (2), 11 (1), 25 (1), 147 (1)
Bile 2 (6.7) 307 (2)
Blood 1(2.9) 395 (1)
Abbreviation: ST, sequence type.
Table 5. Prevalence of ST based on carbapenemase in 35 CPKP isolates
Carbapenemase No. of isolates (%) ST (N)
KPC-2 30 (85.7) 307 (18), 789 (4), 48 (3), 11 (2), 25 (1), 337 (1), 395 (1)
NDM-1 4 (11.4) 147 (3), 714 (1)
NDM-5 1(2.9) 1944 (1)

Abbreviation: ST, sequence type.

www.kjcls.org
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Table 6. Antimicrobial susceptibility pattern of 35 CPKP isolates according to ST

- _No. of AMK GEN ETP IPM MPM CAZ CTX FEP CIP TS,\I<|/IF>)</ CHL TGC
isolates

SIT RSIRSIRSIRSIRBRSIRSIRSIRBRSIRSIRSIRSIR
307 1 1701 4113001800180 018001800180 0180018001837 8¢6 57
789 4 400400004004 00400400400400400401v3220
48 3 300003003003 003003003003003300003300
147 3 300300003003 003003003830030D03008102210
11 2 20010100200200200200201T1T0021T01T1T01T1T10
25 1 T001000OO0O1TO0OO01T0O0T001TO0O01T001T001T0O011T0O0T1TO0O01
337 1 T001000O0O1TO0OO01T0O0T0O0TO0OO01TO0OO0TO0O0DTOOTTOOTTTOO
395 1 T001000O0O1TO0OO01T0O01T0O0TO0O01T01TO0OO0O0ODTOO0OTOOTTOTTO
714 1 T001000O0O1TO0OO01T0OO0T0O0TO0OO0TOO0TTOOTOOTOOT1TOO
1944 1 T00001001TO0OO0O1T0O0OO0TOO0OTOO0CTOOTTOOOOTOOT1TOO
Total 3 3401161180 0350030 0300350030 233203350306 8211710 8

Abbreviations: ST, sequence type; AMK, amikacin; GEN, gentamicin; ETP, ertapenem; IPM, imipenem; MEM, meropenem; CAZ, ceftazidime;

CTX, cefotaxime; FEP, cefepime;
S, susceptible; |, intermediate resistant; R, resistant.

#5(10.0%), ST11°] 2 #5(6.7%) = EE35}41, ST25,
ST337, ST39500A Z¥2}+ 1 95(3.3%) & =-3E513i0h NDM-1
o] ER1H 4 5= 2719 STZHERIE|E=T, 0] F ST147°]
3 F75.0% % =2 HI&S 613l oH, ST7147H 1 o=
(25.0%)Z B2 NDM-57F&R1E 1 #5-= ST19440]]
A B35t

3. BIH| 24N U Sl
=

35 T52] CPKPE L= A 5 HARE AA
St A} ertapenem, imipenem, meropenem, ceftazidime,
cefotaxime©]] 35 ¥<H100%) FF U2 B O, cefepime,
ciprofloxacin®] 94.3% (33 ¥P9] w2 WIS Ect
(Table 6). TSt A4 9 2 trimethoprim/sulfamethoxazole
o] 85.7% (30 @), chloramphenicolell 60.0% 21 =),
gentamicin®l] 51.4% (18 #9)2] A& 11, tigecycline
222.9% (8 )] HlwA] W2 A4S B9 9, amikacin
= 2.9% (1 #5999 w22 U/d< Hioh

18 wF2] ST3072 12%9] 3tA| 5 8F(ertapenem,

imipenem, meropenem, ceftazidime, cefotaxime, cefe-

O

pime, ciprofloxacin, trimethoprim/sulfamethoxazole)
of sl 25 g U RISk ST307-% amikacin®] Ui
3 HRl 1 72 ERI=]1om, tigecyclined] W= ESI
& 8155 87.5% (7 o) = SRIFATE ESE, gentamicin
o W& HR1 & 18 #3 72.2% (13 ¥ = ERI=|9.om,
chloramphenicol®] W49l 21 ©#522] 38.1% (8 ¥+ = &
A= et

CIP, ciprofloxacin; TMP/SMX, trimethoprim/sulfamethoxazole; CHL, chloramphenicol; TGC, tigecycline;

a

udk

A MAH 0= CPES] 33 A R1ker} S71gtol wt g
At 2| =ot A Teof Azt 93E WL ok sl A,
CPE= 9l A & A< AFs]9] Al Wd Aue]] Tofsh=
T8 A UVt 5 shel L, 2154 571 FAIE Holar §lof,
olo] et A=242l
oJtt.

= Aol A FE 4 B2 AR 9] 33} oA £
H CRKP & CPKP 44.9% (35/78)= ERI=|3loH, o]
% KPC-2 84 K. pneumoniae?}t 85.7% (30/35)% 7V
=2 HE2 A5kt o]t A= Ahn 5(20160)9 ¢
2} Hong 5(2020)9] A+llA CPE & KPC A4 K
pneumoniae’} 7Pg =2 ISR ER1E Axt X[6IATH1 1,
12]. KPC AY/d CPE= 1990t SR £2|=7] A2t
a1, KPC A4 K. pneumoniae= 20008t SXHHEE 5o
Hufe]a A7 X Hof| EABLE T Qlom ShRo] AMES
A S7H7 1= =8 fQle 2 B alEw QIeH9, 10, 16].
UolA % CPE 5 KPC7H 7Fg E51A gR1=]310H, 20104
K. pneumoniaePl A AL-02 KPC-2712R1% o]% 74
o] Hr=| ItH7, 17, 18].

ESE NDM-1 X K pneumoniae’}t 11.4% (4/35),
NDM-5 %84 K. pneumoniae’t 2.9% (1/35)& ZRI=|91ct.
KPC A K pneumoniae=E214, of23lElY, EHE, =
o, I, ATQL, F=ollA Halkl= §FE, NDM A4 K
pneumoniae=7Ht}, Z1E|A, M7]of| ARl -=9o], 91

www.kjcls.org
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T, 7|48, S=ollA] v SAsHA] HarE|ar QIeH2, 19].
oA ZR1E fI8fl CPKP 35 w5 td o= MLSTE
AARE A3 ST307°] 51.4% (18/39)2 7Y &3t 8o =
SRIE|GIT,. ST307-2 201795H 2020 7H4] 414 52t A&
Zog BIsIH T, B KPC-2 84 K pneumoniae= €1
=0, Al A BAE AT T W 0= SR1E| QI

ST307-> A AAH o= QA4S 8 E& 5 sHHUE, olg
2o}, gk, v, HAE, S5 SOl EalE glow,
fluoroquinolone, A3AIH cephalosporin, carbapenem
AL Al thet =2 Wd ddste] 198 Hedt o=
HE W QJrH8, 20-23]. Yoon 52 17| SJotH, 20004
YoM Aoz ER1E KPC A K pneumoniae=
ST2580= ZRIF9Io, 20149 ©o|F KPC A4 K
pneumoniae?] £33 FAko] FFIIU L, T8 FE2ST11
3} ST307°] ERI=| 2= H15HITHE].

2 A4 CPKP 35 o5+ 5 &+ HAlZ 23 ST /382
11.4% (4/35)2 1= ST789=%, W% KPC-2 A4 K
pneumoniae= ZRI=Ict. olet g, 2021 F=ollAf &
H3F Wei 2] A+ollx= ST7897T Aot ZHaofA] &Rl=
NDM-5 A4 K. pneumoniae® B8R 11, MZ-2 143
ST L= BFaturH24].

3L A WA= 53 ST483 ST1472 212} 8.6% 5 AHA]
sHth SREAE, ST482 201940 3 W=7 E3Eo191Y,
%= KPC-2 AA K pneumoniae® EHR1E WHH, ST1472
202099 3 #F7t BESI9Y, % NDM-1 A4 K
pneumoniae® ERIE At 2019¥ F=of|A4 KPC-2 34
K. pneumoniae ST489] AR A& H118E Gu 52 ST48
o] et HimolA & EiET Qo ol & YT}
tigecyclineof| tHet U2 H ol wet, Al4lRt =o)7 d agt
A 191 E2US USOACH25]. TS, ST147-2 22
EHT, ofzh, I AR, vl SollA] WSt oA NDM-1
3 K. pneumoniae= E11%11 ITH26-28].

Y| AR 5.7%E XFAISE ST112 A AlAIF o2 71 de
ZulE ST2589] single locus variant®, -4 A} ofAJo},
il opH|gj7loflA] 28 E2 0= HalE I QIHH5, 29]. 2014
Y HepollA] #33 Andrade 5] 10l 2JohH, ST1100A41
] e 34 9 Al A Hojo] Hofehe E2 =4 2l
22t tA| Yigo] ERlFof| wiel, A AAK R ST119 2=
Shitel gt 9215 EArskRitH30l. 14l ERlE ST25,
ST337, ST395, ST714, ST1944 E3H 35 = 198 58
SE02 AT 7150l o u =, olof thet 4] i A+

www.kjcls.org

7 87

1 AollAt= 2017978 2020E7H4], SR 2] 37} 1
oM Z2lH CRKPE tHo& HotrAls AARE 23, 49
&< THA U ST307°] RIFRIAL, 5 KPC-25 A/dsh=
Zo =z gRlIFo], A AIAE oz PAIRE 28] S ZAE S
22T AZsHA =L Qi ol2f_t CPEQ] #hike AIsh
7] 1l A152R1 Al et A=t B8 A0 A
FE.

O OfF

i

Carbapenemase A3/3 FW Ali{carbapenemase-pro-
ducing Enterobacteriaceae, CPE) & £3] KPC-2 A4
Klebsiella pneumoniae®] 233 AL A MAXCZE &
Zs] 7okl Jlom, 421kt 35 Bl 1¥o] =i St o]
SFKPC-2 A4 K pneumoniac®) S5t E42 A1 9 717F
of wt tf=7] wize], & A+ollA= 20179 3€RE 20204
129712 A 99| 32} ol A 2] carbapenem U3
K. pneumoniae(carbapenem-resistant X. pneumoniae,
CRKP) 78 55 - OF carbapenemase F+HARS £4]
stal, olof thgt Ht WAE RAFIITY. Al /g P>
OA3 S 0 & 3151911, carbapenemase -AA] £
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