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Distributions of carbapenem-resistant Enterobacteriaceae (CRE) in Korea, 2019

Go Eunbyeul, Joo Seong-Jae, Hwang kyu Jam

Division of Bacterial Diseases, Bureau of infectious Disease Diagnosis Control, KDCA
Park Sungdo

Gyeongbuk Regional Center for Disease Control and Prevention, RCDC

The occrrence of carbapenem-resistant Enterobacteriaceae (CRE), a major healthcare-related infectious disease, is rapidly
increasing not only in Korea but also around the world. Carbapenemase is a primary mechanism of resistance to
carbapenems. carbapenems cause the spread of carbapenem resistance by horizontal gene transfer. Currently, the most
common type of CRE is the Klebsiella pneumoniae, because of its ability to easily coloniz and spread quickly in hospital
environments. Also, the most commonly identified carbapenemase gene in Korea is Klebsiella pneumoniae carbapenemase
(KPC) type, Researchindicates thatitis harbored by Klebsiella pneumoniae

In accordance with the revision of the Infectious Disease Prevention and Management Act, CRE was designated as a second-
class infectious disease in 2020. A total of 8,333 CRE isolates from Research Institute of Public Health and the Environment
(RIPHE) were analyzed. The RIPHE analyzed distribution of strains, trends in carabapenem resistantce, and their
carbapenemase gene types. A significant number of the CRE strains were Klebsiella pneumoniae (59.9%) and Escherichia
coli (19.4%). The resistant rate for each carbapenem was ertapenem (99.4%), meropenem (70.0%), imipenem (73.2%) and
doripenem (55.8%), respectively. Among these isolates, 74.4% of the CRE strains harbored carbapenemase genes. The
predominant carbapenemase-producing Enterobacteriaceae (CPE) strain types were KPC-2 (78.2%), NDM-1 (9.4%), NDM-5
(5.4%), and NDM-5/0XA-181 (5.4%).

This study presented the prevalent species of CRE and CPE genotypes of 2019 in Korea. This study recommended that the
results be used to control and prevent infectious diseases in Korea through continuous monitoring.

Keywords: Cabapenem-resistant Enterobacteriaceae, Carbapenemase-producing Enterobacteriaceae, Klebsiella
pneumoniae, KPCG-2
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Figure 1. Distribution of carbapenem—resistant Enterobacteriacae (CRE) strains

Table 1. Status of carbapenemase distribution of carbapenem—resistant Enterobacteriacae (CRE) isolates in Korea, 2019

Genotype No. of isolates Genotype No. of isolates Genotype No. of isolates
KPC-2 4,843 NDM-7 8 NDM-3 1
NDM-1 584 IMP-4 6 NDM-4 1
NDM-5 332 VIM-2, NDM-1 6 KPC-19 1
OXA-181, NDM-5 151 IMP-1 4 KPC-23 1
OXA-181 82 VIM-2 4 KPC-43 1
KPC-4 39 NDM-2 4 KPC-54 1
KPC-3 26 NDM-6 4 OXA-181, KPC-2 1
OXA-48 25 NDM-9 4 VIM=2, KPC-2 1
NDM-1, KPC-2 14 NDM type 3 VIM-2, NDM-5 1
GES-5 12 VIM-1 2 NDM-1,GES-1 1
OXA-232 9 OXA-181, NDM-1 2 KPC-2, GES-5 1
VIM-1, KPC-4 9 IMP-6 1 KPC-3, GES-5 1
NDM-5, KPC-2 9 OXA-244 1 Negative 2,137
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Figure 2. Major carbapenem—resistant Enterobacteriacae (CRE) genotype comparison

Table 2. Carbapenem resistant rate of isolated carbapenem—resistant Enterobacteriacae (CRE)

No. of isolated (%)

647 647 911 1,641 2,590 1087 362 355
Imipenem =8 =16
(7.9) (7.9 (11.1) (19.9) (31.4) (13.2) (4.4) (4.3)
613 675 1,210 2,092 1,737 938 569 499
Meropenem >4 =32
(7.4) (8.1) (14.5) (25.1) (20.8) (11.3) (6.8) (6.0)
7 7 37 882 1,453 2,288 1642 1,236 781
Ertapenem =8 =32
(0.1) (0.1) (0.4) (10.6) (17.4) (27.5) (19.7) (14.8) (9.4)
858 1083 1,740 1,980 1,042 706 455 469
Doripenem >4 =32

(10.3) (13.0) (20.9) (23.8) (12.5) (8.5) (5.5) (5.6)
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