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Current status of multidrug-resistant bacteria

Dokyun Kim, MD - Seok Hoon Jeong, MD
Department of Laboratory Medicine and Research Institute of Bacterial Resistance, Yonsei University College of Medicine, Seoul, Korea

Background: The dissemination of multidrug-resistant (MDR) pathogen is of major public health concern as it
leads to increased mortality rate, length of hospital stays, and medical expenses.

Current Concepts: Korean Government enacted an Infectious Disease Control and Prevention Act in 2009,
and 6 MDR bacteria including methicillin-resistant Staphylococcus aureus, vancomycin-resistant S. aureus
(VRSA), vancomycin-resistant enterococci, multidrug-resistant Pseudomonas aeruginosa, multidrug-resistant
Acinetobacter baumannii, and carbapenem-resistant Enterobacterales (CRE) have been legally declared as
infectious diseases. According to the amendment of the Infectious Disease Control and Prevention Act in 2020,
CRE and VRSA were classified as class 2 infectious diseases, and all cases of CRE and VRSA should be reported to
the Korea Disease Control and Prevention Agency (KDCA). Methicillin-resistant S. aureus, vancomycin-resistant
enterococci, multidrug-resistant P aeruginosa, and multidrug-resistant A. baumannii were classified as class 4
infectious diseases, and cases that occur need to be monitored at KDCA-designated sentinel hospitals to prevent
further dissemination.

Discussion and Conclusion: In this review, the current antimicrobial resistance status of six types of MDR
bacteria, legally declared as infectious diseases, was investigated.. The Korean government is operating national
antimicrobial resistance surveillance systems such as the Korean Antimicrobial Resistance Monitoring System
and Korean Global Antimicrobial Surveillance System, as a foundation for preventing the spread of antimicrobial
resistance. Certain steps need to be taken, such as establishing a surveillance system for antimicrobial usages,
strengthening antimicrobial stewardship and infection control systems, and developing new antimicrobials in
order for us to achieve the national goal.
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Table 1. National antimicrobial resistance surveillance systems

System KONSAR KARMS Kor-GLASS
Operating period 1997-2011 2002-2015 2016-present
Type of sentinel hospital University hospitals General hospitals General hospitals
Small to medium-sized hospital
Clinic
Geriatric hospitals
No. of general hospitals 24-44 About 30 9

Target pathogen SAU, CNS, SPN, EFA, EFM, ECO, KPN, ECL,
SMA, PAE, AC, non-typoidal SAL

Target specimen All

Method Data collection

Antimicrobial susceptibility testing Varied according to each hospital

Isolate collection No

Quality control National accreditation

SAU, SPN, EFM, EFA, ECO, KPN, ECL, PAE,
ACl, SAT, non-typoidal SAL, SHI, CAJ

All

Data collection

Varied according to each hospital
Selective

National accreditation

SAU, EFM, EFA, SPN, ECO, KPN, SAL, SHI,
PAE, ACI, NGO, CAN

Blood, urine, feces, genital, CSF
Isolate collection

Disk diffusion, broth microdilution
Al

National accreditation and independent
quality control center

KONSAR, Korean Nationwide Surveillance of Antimicrobial Resistance; KARMS, Korean Antimicrobial Resistance Monitoring System; Kor-GLASS, Korean Global Antimicrobial Surveillance System; SAU,
Staphylococcus aureus; CNS, coagulase-negative Staphylococdi; SPN, Streptococcus pneumoniae; EFA, Enterococcus faecalis EFM, Enterococcus faecium;, ECO, Escherichia coli KPN, Klebsiella pneumoniae; ECL,
Enterobacter cloacae; SMA, Serratia marcescens, PAE, Pseudomonas aeruginosa; ACI, Acinetobacter species; SAL, Salmonellaspecies; SAT, SalmonellaTyphi, SHI, Shigella species; CAJ, Campylobacter jejuni NGO,

Neisseria gonorthoeae; CAN, Candida species; CSF, cerebrospinal fluid.
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Figure 1. Rates of antimicrobial resistance in legally defined multidrug-resistant pathogen pathogens from 1997 to 2020. MRSA, methicillin-resistant Staphylococcus
aureus; VREfm, vancomycin-resistant Enterococcus faecium; CRKP, carbapenem-resistant Klebsiella pneumoniae; CRPA, carbapenem-resistant Pseudomonas aerugi-
nosa; CRAB, carbapenem-resistant Acinetobacter baumannii; KONSAR, Korean Nationwide Surveillance of Antimicrobial Resistance; KARMS, Korean Antimicrobial
Resistance Monitoring System; Kor-GLASS, Korean Global Antimicrobial Surveillance System. Based on [7-17].
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Table 2. Common carbapenemases reported in South Korea

Ambler classification Group Common genotype Representative bacterial host Reference
A KPC KPC-2, KPC-4 Klebsiella pneumoniae [34,41]
GES GES-5, GES-24 Pseudomonas aeruginosa [42,45,47]
B NDM NDM-1, NDM-5, NDM-7 Escherichia coli [34,41]
VIM VIM-1,VIM-2 Pseudomonas aeruginosa [42,43,46]
IMP IMP-6 Pseudomonas aeruginosa [42,44-46]
D OXA-48-like OXA-48, OXA-181, OXA-232 Escherichia coli, Klebsiella pneumoniae [34,41]
OXA-23 OXA-23 Acinetobacter baumannii (48]
OXA-58 OXA-58 Acinetobacter baumannii (48]

KPC, Klebsiella pneumoniae carbapenemase; GES, Guiana extended-spectrum-B-lactamase; NDM, New Delhi metallo-B-lactamase; VIM, Verona integron-encoded metallo--lactamase; IMP, imipenemase;

OXA, oxacillinase.
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