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Antimicrobial-resistant bacteria have been increasingly reported worldwide, and surveillance
plays an important role in preventing the further dissemination of these organisms. The World
Health Organization suggested the Global Antimicrobial Resistance Surveillance System
(GLASS) as a part of a global action plan in 2015. The purpose of GLASS was to establish a
worldwide surveillance system to collect standardized, comparable, and validated antimicro-
bial resistance (AMR) data, which would enable the comparison of AMR data by country. The
Korean government established a new AMR surveillance system, namely Kor-GLASS, based
on the GLASS platform in 2016. Kor-GLASS has several advantages over previous AMR
systems: 1) standardized AMR data based on a strain-collection system, 2) characterization of
multidrug-resistant clones by molecular epidemiologic evaluation, 3) collection of the clini-
cal information related to bacterial isolates, and 4) an independent quality control center and
the Kor-GLASS database. Based on a successful pilot program, the first phase of Kor-GLASS
operated from 2017 to 2019, and the second phase (2020-2022) of the system is now under-
way. Kor-GLASS provides comprehensive AMR surveillance data, and the trends of AMR
epidemiology are determined by molecular characterization. Furthermore, it enables a global
comparison of AMR with that in other GLASS-enrolled countries owing to the harmonized
platform. Kor-GLASS should be further improved to provide sustainable and reliable AMR
data by establishing additional collecting centers for representativeness, covering community
infection-associated AMR, and investigating emerging AMR.
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copeptide©] WA Sl(extensively drug-resistant, XDR)
Aleto] EH4tE" AMR Al A= S AZei3aL, =
7b- A7 Q1F, £F 179 F7Hs FAZ LR AR
A9 AMR AMlot= AAAA SiHA7= daE SRSt
AMR Al A2E {3 M2 FAA 9 7ol A AE
2 glon, AMTFsE BE A WA U(pandrug-
resistant, PDR) Al&+ T3 @5t 9t} o] 2 Qlste] 3}t
A Qo =3 AR AARYD AMR Al 254 A
3|3 FA = ¥3}E 1 9l

PFAA NN == HaFe AEQl A WA
€ 37HAle AAAZ R BEEE 5533 @40lA
gt YA A A AAEE gl gt A9 E
7P E YA WAHES 2 AolE Bt Ao oE
X5 AR, S-S AR opAJoF F7teF AFQl, &
F2, ojgeol 59| FA%o YA FH=TIIA A
Ao g zou Ad, UHAE 59 ER/H IA7PoA B2
Ao g deFH2,3]. £ TANA= FolA F=A
d AMR Al ZAAIA S diste] ot ar, 20161 A1+
H Kor-GLASS9| 4§ 9 &9, 4t= Z}o] fisto] gof
LEIEIR ] (=

Main Body
1. = AMR Mit ZEAIAIA|

AMR Azt ZAAAE =718 WA g4t WA did 5
H, s AR 7hojeEl &9 9 57 SAA 5
< 98 24321 g4o|th. YA 2FEHAH F
8 AMR A+ FAAAZE KONSAR (Korean Na-
tionwide Surveillance of Antimicrobial Resistance),
KARMS (Korean Antimicrobial Resistance Monitor-
ing System) 5°] 2It}. KONSARE 1997¥ 0] A&
o, Wil 24-447) dist 2 S HLOERE 39 A+t
o] A W dHolHE 4 - EAsH3TH 1997d R -H
200497k vid A=E $359, 2005-201147}
Ae Ador Ars F35t0 WdES AHEstArH4-
6l. KARMSE A3 9sf 20029+F¢ 201597t
A LFERoH, 35709 FAH LS e E vid 24
Aol YA 44 Al8(antimicrobial suscepti-
bility testing, AST) 235 4ot #52 WHES At
ZSFTHT]. ]2’ AMR Al ZAAAES o9
o] Zrojsto] I FABA WAHES] ¥3t 50| TS 75
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2. GLASS®t Kor-GLASS

20159 7HHE A68% MARZAZI|NA AMR Al
of di-&st7] At A W5 ALo] HHE|on, AA
HA7|3= =78 AMR Al Adistels A =4 &
A WA ZAAA(Global Antimicrobial Resistance
and Use Surveillance System, GLASS)S A|ts}icHS].
GLASSE #4 S8 P uet A4 A 279 §
AHRl =4 - £45 7Fs5H oh 223k WAE A
AARA, Alat2] A & £ otdzh, A vi4dol
AA] WA= Gl et FFH JRE A3 &
UE FF =2 AAAA TAS st gt ofof T
gr3o], fEuete] RAEARE= AMR Al EA° d-&
e F7F3EAE 9 dgto 2 GLASS SHE 7]ute] Af
22 AMR Al ZAAA, Kor-GLASS (Global Antimi-
crobial Resistance Surveillance System in Korea)&
2016 A3t

3. Kor-GLASS?| EH
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(specialization), #&3Hharmonization) ¥ @Z|3Hlo-
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AMR Al ZAAAZA Q] d#4S EHsH7] Asl U
4P F 500-1000187 29 HES AME +34
HE AAQstgon, Ay FBANLSL=27t =7}
ZAAE(National Coordinating Center, NCC), =%
HAATE dANAL A+ S7 A A (National
Reference Laboratory, NRL)Z &S 5} Ut
(Fig. 1). AE3E Hsto] YVAE A3 Ad@A S
AFY7}F Aok, Ad] AdAA Aol A Al
Pole FFAAA AJAJAG B4 SFHAAAR QL
T 2 SEFES SPAEE At 223 9
sto] FARA7]F9] GLASS S E 7|Htoz QAR
£ FAsty, 43 AE BAAEE AAst9len, ol
ot =7F 7+ AR Bl w7t 7hs ot s sty B3
Kor-GLASS®] @315 915fl, GLASS E3HElA AAlst
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WA 953 FHolA FAET B2 HYA 438 =
et F 13508, AHLGAALt 48 (Staphylococcus
aureus, Streptococcus pneumoniae, E. faecalis, E.
faecium), 1Bt 65(Escherichia coli, Klebsi-
ella pneumoniae, Salmonella, Shigella, Acinetobacter
baumannii, P. aeruginosa), 182wt 15(Neisseria
gonorrhoeae), 71 AFFdIG A 15(Clostridioides
difficile) @ 892 A 1¥(Candida spp.)°] =},
AARE £ 450] B2, 4 24 2 i 452
o} Table 1°] A5}t

of #54 EAAEHE Aget, AN = 4 &
7, AST, W 34 §4% A 4

typing)& At 4% 5742 MALDI-TOF
off Al3¥sts, A3t ¢ 16S rRNA T+ rpoB 4%+
F7IAE EAZ Sl 5= &RIgtt} ASTE Clinical

Laboratory Standard Institute ¥ Buropean Com-

#5F 5984 (strain
=5

mittee on Antimicrobial Susceptibility Testing (EU-
CAST)9] dao] we} g AT S = w|FAA 2] 3]
M-S B9 A38%ITH11,12]. Cefoxitin WA S. aureus
£ A O E PCRES 53l mecA mecC FAAE EQls}

FAAE = £2EE S QT AFE #48t ¥, SCCmec 43 +4& AIA3H. Vancomycin Y

Table 1. The antimicrobials tested for each bacterial species

Bacterial species ~ Specimen Antimicrobials Target resistance gene

S. aureus Blood Cefoxitin, erythromycin, clindamycin, quinupristin- mecA, mecC, SCCmec, pvl, tsst-1,
dalfopristin, trimethoprim-sulfamethoxazole, mupirocin, eta, eth, agr type, spa type
vancomycin, teicoplanin, linezolid, tigecycline

Enterococci Blood Ampicillin, penicillin, ciprofloxacin, gentamicin, vanA, vanB, vanM
streptomycin, tetracycline, Vancomycin, teicoplanin,
linezolid, tigecycline

S. pneumoniae Blood Penicillin, amoxacillin-clavulanate, cefotaxime, ceftriaxone, vanA, vanB, vanM

cefuroxime, erythromycin, levofloxacin, trimethoprim-
sulfamethoxazole
E. coli Blood, urine Ampicillin, piperacillin, ampicillin-sulbactam, cefazolin,
cefotaxime, ceftazidime, cefepime, aztreonam, cefoxitin,
imipenem, meropenem, ertapenem, amikacin, gentamicin,
ciprofloxacin, trimethoprim-sulfamethoxazole, tigecycline,
colistin
Piperacillin, ampicillin-sulbactam, cefazolin, cefotaxime,
ceftazidime, cefepime, aztreonam, cefoxitin, imipenem,
meropenem, ertapenem, amikacin, gentamicin,

ciprofloxacin, trimethoprim-sulfamethoxazole, tigecycline,

blaypy, blagyy, blacrx., blacuy,
blapyy, blasce, blascr., blagox,
blaype, blaggs, blaypy., blayp
blayy, blagysas, mer-1, mer-2

K. pneumoniae Blood, urine blarpy, blagyy, blacrx, blacyys
blapyy, blascc, blaycr,, blago,
blagpc, blaggs, blaxpy.i» blayp
blayy, blagya.as, mer-1, mer-2

colistin

Salmonella spp.  Blood, feces Azithromycin, cefotaxime, ceftazidime, ciprofloxacin, blacryn, g1, parC
imipenem

Shigella spp. Blood, feces  Azithromycin, cefotaxime, ceftazidime, ciprofloxacin, blacrx, gyrA, parC
imipenem

P. aeruginosa Blood Piperacillin, piperacillin-tazobactam, ceftazidime, cefepime,  blaypc, blages, blaypy, blang,
imipenem, meropenem, amikacin, gentamicin, tobramycin, blay,y, blagy s
ciprofloxacin, colistin

Acinetobacter Blood Piperacillin, ampicillin-sulbactam, ceftazidime, cefepime, blagyasi> blaoxasss blaoxaas

o imipenem, meropenem, amikacin, gentamicin, tobramycin,
ciprofloxacin, minocycline, tigecycline, colistin

blagxa.ss, 1SAba-1, blaypc, blaggs,
blaxpy, blan blayy, blagya.ss

N. gonorrhoeae  Urogenital Azithromycin, cefixime, cefpodoxime, ceftriaxone, 23S rRNA, 16S rRNA, erm(B),
ciprofloxacin, gentamicin, nalidixic acid, penicillin G, erm(C), erm(F), mef, penA, mtrR,
spectinomycin, tetracycline porB, ponA, pilQ, rpsE

C. difficile Feces Ampicillin, cefotetan, clindamycin, imipenem, erm(B), catD, tet(M), gyrA, gyrB,
chloramphenicol, tetracycline, moxifloxacin, rpoB, tcdA, tedB, cdtA, cdtB,
metronidazole, vancomycin, rifaximin ribotype (16S-23S rRNA)

Candida spp. Blood Fluconazole, voriconazole, amphotericin B, micafungin, ITS, 26S rRNA D1/D2, ERGI11,

anidulafungin, caspofungin, Posaconazole, flucytosine PDRI, FKS
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NDM, IMP, VIM) #3414 A& PCR¥} G71AFEAS Al
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HAA}= Table 191 2519}
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worow S aureus 2,134F, K. pneumoniae 2,1105,
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lis 5355, P. aeruginosa 4883, Salmonella spp. 158
ZF, S. pneumonae 1375 & FRHYL. QEHAFE
F 26,2495 A0, E. coli 22,3995} K. pneu-
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Fig. 3. Occurrence of bloodstream infection in ICU and GW by pathogen. Blue dots indicate Gram-positive pathogen, and red dots

indicate Gram-negative pathogen.

Abbreviations: BSI, bloodstream infection; GW, general ward; ICU, intensive care unit; MDR, multidrug-resistant; MRSA, methicillin-
resistant S. aureus; PD, patient-day; R, resistant; VRE, vancomycin-resistant enterococci.

100

www.kjicp.org



27 SMR| LHA ZEAIRIA Kor-GLASSS] St MY

7} V& SCCmecs 7HA L At BN B2 E. faecium
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