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Klebsiella pneumoniae 15,723 (68.6) 12,296 (62.6) 9,452 (60.4)
Escherichia coli 3,280 (14.3) 3,541 (18.0) 3,010 (19.2)
Enterobacter spp. 1,930 (8.4) 1,869 (9.5) 1,853 (11.8)
Citrobacter freundii 586 (2.6) 501 (2.6) 403 (2.6)
Klebsiella oxytoca 290 (1.3) 315 (1.6) 234 (1.5)
Serratia marcescens 268 (1.2) 278 (1.4) 136 (0.9)
Citrobacter koseri 9 (1.0) 113 (0.6) 118 (0.8)
Raoultella ornithinolytica 5 (0.2) 49 (0.2) 30 (0.2)
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(%)
20214 202014 2019
CRE Z¥= 23,311 (100.0) 18,113 (100.0) 15,369 (100.0)
CPE Z¥= 14,769 (63.4) 11,218 (61.9) 8,887 (57.8)
H 4. 2019~20214 CPE 23 7HIHHARNEL 22 HEHSSE ME 715) 24
sy s o 20214 202014 2019
7HHSEN L FHE (n=14,320) (n=12.136) (n=9.209)
KPC 4 (76.2) 8,958 (73.8) 6,309 (68.5)
NDM 2,822 (19.7) 2,516 (20.7) 2,240 (24.3)
OXA 419 (2.9) 522 (4.3) 533 (5.8)
VIM 78 (0.5) 60 (0.5) 59 (0.6)
IMP 68 (0.5) 67 (0.6) 53 (0.6)
GES 19 (0.1) 13 (0.1) 15 (0.2)

* KPC: Klebsiella pneumoniae carbapenemase; NDM: New Delhi metallo—p—lactamase; OXA: Oxacilinase; VIM: Verona integron—encoded metallo—p—lactamase;

IMP: Imipenemase; GES: Guiana extended spectrum B—lactamase
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* KPC: Klebsiella pneumoniae carbapenemase; NDM: New Delhi metallo——lactamase; OXA: Oxacilinase; 7|E}t: Verona integron—encoded metallo—3—
lactamase, Imipenemase, Guiana extended spectrum B—lactamase

www.kdca.go.kr

2357



=7t 7z 2y

T

=
rir
g

N ol olzy|p B 2alry 2
CRE 25 AT g metstn, 71770 227 |BoM Hng

147691 ez FHiHdEsEA H A= I

>

InE A2

—

oM
B

JIEME ESCE ZUoIAM 20218 TR o] E1E Ba2|F
K. pneumoniae(68.6%), 7t% 0| Sl FHHiH g A
FHRFE2 KPC(76.2%)%2H 2]
20218 A= CPE HEE2 M2, 47|, 24 &=

o] EoE|a, 1HHK53,.4%)0] 4=

I'

Aoz FHECHI). 7HimEEss A FTXZ0] wat A|=E CPE

dE838Q X9 2Z= U=A| LHEfRTL CRE 2485 2t YIS

Pl
i)
=
rr
lo
HU
N
i
rulo
OII
N
i
ﬁ
Fﬂ
oy
ile]
Ol¥
-

E_l
02
0z
o

oy

>

%a
oF

AN

S

X

oN

o
HoT
N

10

HU

I'-E'

n§ 0
N

T

T

[>

0ol HT(R[n} Bl 2 A TS| YHISIRE
A AcH2021 128 30¢
AJ2). Olofl CRE Bt S8 £510 05| 915101 CRE 23

ot X, o=t

« 153 m33%(2022. 8. 18.)

@ O|Foil Lzi%l LIE2?

2L CRE Z4¥S M1 74 & A7 o|g 7[2te| &= oA
ZSotstn Ut 71 wo| EnE #FEES K pneumoniae, E.
coli 0|0, FHHiTdIEsEA SHAIHS KPC, NDM &02
SOzt

ol

@ MZ20| 7| &l LhB82?

20214 CRE Z¥Z 23,3114 & CPE #E50|
63.4%(14,76971)2 LEFHCE CRE ZHZE § 60A 0|42
811%(18,89471), QYS! AT A2 20214 10.2%(2,38324)=
AIX|SHICE. CPE Z#EE Iito| SE=FH0| 2XESIASH,

7HimHdlRols A REXIHER X|H 27t SR,

Q@ AAFE2?

1 A olzEzaEy Ha|X|E. 2022,

2. Centers for Disease Control and Prevention. Facility Guidance
for Control of Carbapenem—resistant Enterobacteriaceae (CRE):
November 2015 update — CRE Toolkit, 2015.

3. van Duin D et al. Carbapenem—resistant Enterobacteriaceae: a
review of treatment and outcomes. Diagnostic Microbiology and
Infectious Disease 2013;75;115—120.

4. van Loon K, Voor in 't holt AF, Vos MC. A systematic review and
meta—analyses of the clinical epidemiology of carbapenem-—resistant
Enterobacteriaceae. Antimicrobial Agents and Chemotherapy
2018;62:e01730—17.

5. Nicolas—Chanoine MH et al. Risk factors for carbapenem—resistant

Enterobacteriaceae infections: a French case—control—control study.

www.kdca.gokr 2358



Z7 7dziat 2 . ®|153 H|335(2022. 8. 18.)

European Journal of Clinical Microbiology & Infectious Diseases
2019;38:383-393.

. M, Hei™, o]l d. 2018~2019EF =L Ztdtm'E Ly
HEUWMTSZS(CRE) ZEEQ Andig 7t HZda 2Y,

2021;14(8):413—420.

0|2%, 0|&M, 84, 0/¢Z. 2018~2020F =L ZiHtH|HLY
SYUMBSRE(CRE) ZBB ADF. T2 AYT Iy,

2021,14(39):2765-2772.

. AT, 2 2R, 2022,

9. Nekkab N et al. Assessing the role of inter—facility patient transfer

in the spread of carbapenemase—producing Enterobacteriaceae:
the case of France between 2012 and 2015. Scientific Reports
2020;10:14910.

. Magiorakos AP et al. Infection prevention and control measures
and tools for the prevention of entry of carbapenem-—resistant
Enterobacteriaceae into healthcare settings: guidance from the
European Centre for Disease Prevention and Control. Antimicrobial

Resistance and Infection Control 2017;6:113.

www.kdca.gokr 2359




Z7 7dziat 2 . ®|153 H|335(2022. 8. 18.)

Characteristics of Carbapenem-resistant Enterobacteriaceae (CRE) in the Republic of
Korea, 2021

Hyoseon Jeong, Junghee Hyun, Yeonkyeng Lee
Division of Healthcare Associated Infection Control, Bureau of Healthcare Safety and Immunization, Korea Disease Control and Prevention
Agency (KDCA)

Carbapenem-resistant Enterobacteriaceae (CRE) belong to Korea's national infectious diseases (Category II). CRE are
Enterobacteriaceae that are resistant to any carbapenem antimicrobial, and have been reported by mandatory surveillance
systems since June 2017. This study aimed to identify the characteristics of CRE in 2021 by case (as per sex, age group,
medical institution type), species, and carbapenemase genotype.

In 2021, a total of 23,311 cases of CRE were reported from 1,067 medical institutions. The number of cases and medical
institutions increased each year from 2019 to 2021. Carbapenemase-producing Enterobacteriaceae (CPE), known to affect
the spread of CRE, accounted for 63.4% (14,769 cases). 81.1% (18,894 cases) were reported in cases over the age of 60, and
10.2% (2,383 cases) were reported from long-term care hospitals. Among the CRE species, Klebsiella pneumoniae was the
most common (68.6%), followed by Escherichia coli (14.3%). As for carbapenemase genotype of CPE, KPC (K/ebsiella
pneumoniae carbapenemase) accounted for 76.2% (10,914 cases), followed by NDM (New Delhi metallo-g-lactamase) with
19.7% (2,822 cases). More than half of CPE were found in metropolitan areas, and the regional distribution of CPE was
different for each carbapenemase genotype.

This study showed that, to contain the spread of CRE in Korea, characteristics of CRE and regional distribution of CPE need to
be considered. In addition to the national program of strengthening infection control systems, local governments and
medical institutions also need to continue multifaceted efforts such as monitoring, transmission blocking, education, and

infection control.

Keywords: Carbapenem-resistant Enterobacteriaceae (CRE), Carbapenemase-producing Enterobacteriaceae (CPE)
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Table 1. Characteristics of Carbapenem—resistant Enterobacteriaceae (CRE) (2019—2021)

No. of cases (%)

Category ( _2021 _2020 _2019

n=23,311) (n=18,113) (n=15,369)

Sex Male 13,362 (57.3) 10,210 (56.4) 8,727 (56.8)
Female 9,949 (42.7) 7,903 (43.6) 6,642 (43.2)

Age group (yr) 0-19 336 (1.4) 311 (1.7) 333 (2.2)
20-39 667 (2.9) 502 (2.8) 513 (3.3)

40-49 1,042 (4.5) 774 (4.3) 760 (4.9)

50-59 2,372 (10.2) 2,035 (11.2) 1,789 (11.6)

60-69 4,587 (19.7) 3,405 (18.8) 2,943 (19.1)

0= 14,307 (61.4) 11,086 (61.2) 9,031 (58.8)

mst‘f!s;gn e Advanced general hospital 9,442 (40.5) 7,099 (39.2) 6,266 (40.8)
General hospital 9,786 (42.0) 8,013 (44.2) 6,803 (44.3)

Hospital 1,512 (6.5) 1,380 (7.6) 1,093 (7.1)

Long-term care hospital 2,383 (10.2) 1,485 (8.2) 1,077 (7.0)

Others* 188 (0.8) 136 (0.8) 130 (0.8)

* Others: Clinic, public health center, medical center

Table 2. Distribution of Carbapenem-—resistant Enterobacteriaceae (CRE) by species (2019-2021) (multiple selection)

No. of cases (%)

Species (n=22022,:)25) (n=21%%235) (n=21051,g40)
Klebsiella pneumoniae 15,723 (68.6) 12,296 (62.6) 9,452 (60.4)
Escherichia coli 3,280 (14.3) 3,541 (18.0) 3,010 (19.2)
Enterobacter spp. 1,930 (8.4) 1,869 (9.5) 1,853 (11.8)
Citrobacter freundii 586 (2.6) 501 (2.6) 403 (2.6)
Klebsiella oxytoca 290 (1.3) 315 (1.6) 234 (1.5)
Serratia marcescens 268 (1.2) 278 (1.4) 136 (0.9)
Citrobacter koseri 219 (1.0) 13 (0.6) 118 (0.8)
Raoultella ornithinolytica 45 (0.2) 49 (0.2) 30 (0.2)
Providencia rettgeri 105 (0.5) 137 (0.7) 118 (0.8)
Klebsiella spp. (excluding Klebsiella pneumoniae, Klebsiella oxytoca) 208 (0.9) 220 (1.1) 127 (0.8)
Raoultella spp. (excluding Raoultella orithinolytica) 20 (0.1) 15 (0.1) 12 (0.1)
Citrobacter spp. (excluding Citrobacter freundli, Citrobacter koseri) 98 (0.4) 138 (0.7) 4 (0.0)
Proteus spp. 51 (0.2) 40 (0.2) 57 (0.4)
Morganella morganii 20 (0.1) 21 (0.1) 23 (0.1)
Providencia spp.(excluding Providencia rettgeri) 29 (0.1) 24 (0.1) 21 (0.1)
Others* 53 (0.2) 78 (0.4) 42 (0.3)

* Others: Kluyvera spp. (13 cases), Hafnia alvei (12 cases), Pantoea spp. (7 cases), Serratia spp. excluding Serratia marcescens (7 cases), etc.
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Table 3. Reported cases of Carbapenemase—producing Enterobacteriaceae (CPE) (2019—2021)

No. of cases (%)

CRE 23,311 (100.0) 18,113 (100.0) 15,369 (100.0)
CPE 14,769 (63.4) 11,218 (61.9) 8,887 (57.8)

Table 4. Distribution of Carbapenemase—producing Enterobacteriaceae (CPE) by carbapenemase genotype (2019—2021)
(multiple selection)

No. of cases (%)

KPC 10,914 (76.2) 8,958 (73.8) 6,309 (68.5)
NDM 2,822 (19.7) 2,516 (20.7) 2,240 (24.3)
OXA 419 (2.9) 522 (4.9) 533 (5.8)
VIM 78 (0.5) 60 (0.5) 59 (0.6)
IMP 68 (0.5) 67 (0.6) 53 (0.6)
GES 19 (0.1) 13 (0.1) 15 (0.2)

* KPC: Klebsiella pneumoniae carbapenemase; NDM: New Delhi metallo—B—lactamase; OXA: Oxacillinase; VIM: Verona integron—encoded metallo—p—lactamase;
IMP: Imipenemase; GES: Guiana extended spectrum B—lactamase
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Figure 1. Regional distribution of Carbapenemase—producing Enterobacteriaceae (CPE) (2021)

* KPC: Klebsiella pneumoniae carbapenemase; NDM: New Delhi metallo—p—lactamase; OXA: Oxacilinase; Others: Verona integron—encoded metallo—p—
lactamase, Imipenemase, Guiana extended spectrum p—lactamase
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