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S QR (Staphylococcus aureus) TIEE, #&5, HE, 2016HEE] BEEZAIE 3511 2017 68 3Y 0|F
AS=E S CiYet 4SS Lo7l= HHEMZM QziEdgel Mgz Me=QICh 2016E8~2018E HEZHA| R HeZAL
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LA ST b (Methicillin—resistant S. aureus, MRSA)O
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Jl°|'
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KARMS)OIM XI&Eol ZHAleh 3ixf WazEY o30o=
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i
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H 2, 2016~20184H =L 22| VISA 97F2| 4| 2+ HAE At
221F(%)
SH HlE S|
a4 SSk LY i
Ampicillin 0 0 9 (100)
Penicillin 0 0 9 (100)
B-lactams Oxacillin 0 0 9 (100)
Ceftriaxone 0 0 9 (100)
Cefoxitin 0 0 9 (100)
Daptomycin 7(77.8) = =
Gentamicin 2(22.2) 0 7(77.8)
Erythromycin 0 0 9 (100)
Tetracycline 0 0 9 (100)
Ciprofloxacin 0 0 9 (100)
Moxifioxacin 0 0 9 (100)
Gatifloxacin 0 0 9 (100)
Non—g—lactams Levofloxacin 0 0 9 (100)
Nitrofurantoin 9 (100) 0 0
Clindamycin 0 0 9 (100)
Trimethoprim/sulfamethoxazole 9 (100) 0 0
Chloramphenicol 6 (66.7) 3(33.3) 0
Rifampin 5 (55.6) 0 4 (44.4)
Quinupristin/dalfopristin 9 (100) 0 0
Linezolid 9 (100) 0 0
*Daptomycin TEIE2 2ol thshA 2t ol
Ol QXX B2/0] 2Ixlsh=H|, tHEES| SCCmec IMVED 1,PVL, HEO|HEEA(etavetd) SIS ultiplex PCRE
50 EMRTX= H=A(Staphylococeal enterotoxin) FRIAH  AA[GHO SQISIICH EXAtASHY FABAIE SQIStIX} 7712
9&(sea—see, seg—sg)at U, SQXG} YA 59| Staphylococcal House keeping genelarcc, aroe, gipf gmk, pta, toi yai)S
Toxin Shock Syndrome(TSS)2 ¥27l= =4 43 SFF 0|88 Multiocus Sequence Type(MLST)S 2FsI¥CH F7i=
(Toxic Shock Syndrome Toxin—1, TSST—1), HIAM =0 SPA(Staphylococcus protein A) typing % PFGE(Pulsed field gel
THE L MEZE mizjA|7 e SAQl s AntI|=EA(Panton  electrophoresis)E S3ll THEIS H|mEAMGHICE
—valentine leukocidin, PVL), #XQISASF 5tLtCl =2l 939 VISA |RXAt 2M At 95 25 SCCmec
T UREAMIIEESH(Staphylococcal scalded skin syndrome ez SRIFUT EHAIZTSHEATSST-N) REXH= 80N
§Ss8)2| Hel= &Rl Hu|HE=A(Exfoliative toxin) RTIAF S0 AEEHACL =L [T sec, seg, sei FTA= 8%, seg
DET QJUCHB M. 2L VISA E2|F0| EXMMESE EMS sei RMANE 137t SQIE|QT MHNIIEAQL HOHIEEA=
21517| 2l SCCmec &, H=4A 9B(sea—see, seg-sg), TSST-  9F BT |IUXE 1 UX| b= A= QI EUCE MLST
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H 3. 2016~2018d =L 22| VISA 97F2| EXMMESIY EN
MLST o5 o3 XIE I II|HIEIE A U EalA =
ST (ST /%) SPA & SCCmec TSST-1 A= BIORiE=EA oa=EA = 22AE
5 12460 I 4N sec, seg, sei =4 =4 6 2017~2018
5 t264 I i) sec, seg, sei =4 =4 1 2016
5 12460 1 =4 seg, sei =4 =4 1 2018
0|4 12460 I AN sec, seg, sei =4 =) 1 2016
Dice (Opt:1.00%) (Tol 1.0%-1.0%) (H>0.0% $>0.0%) [0.0%-100.0%]
PFGE-Smal PFGE-Smal
o MLSTSTRE) SPARE SCCmec TSSTH  msa  mIggsa 8T saoc
- £ g STAS16.062 5 t264 o i sec, seg, sei 2016
STAS16.062 5 12460 I W sec, seg, sei 2017
STAS16.062 3 12460 I + sec, seg, sei 2017
100 STAS16.062 5 t2460 I + sec, seg, sei 2018
9.8 STAS16.062 5 12460 I + sec, seg, sel 2018
932 STAS16.123 oj &+ 12460 I i sec seg, sel 2016
87 I STAS16.122 5 12460 o + sec, seg, sei 2018
0 STAS16.125 5 12460 o seg, sei 2017
STAS16.125 5 12460 I + sec seg, sel 2018
a2l 1, 2016~2018d =L 22| VISA 97F2| PFGE HEX ¥ EA
EM ZMoMT 857t SToZ SOIZ| 137t SToIt RABHK[EE L Non—p-lactam AIEQ| SAMESNA EE WAS 2ol
7|20 ENE UX| %= OIRRE SQIEf F71 AS0| CIMILiAO|H ST5, SCCmec I, 124600| £ 0|21 PFGE
ZIQSICE SPA typingOl AT 837} 1246022 QI 1=EE  EMME 3052 70| Hetdo| SIZ|ICE 0l =LHOIA]
12642 ERIZ|ACHE ), E2|Z= MRSAZL tHEE SCCmec 1182 712l ST5F(ST5H—
20| VISA EZ2|FE EXIHstM HuME EME51| 2I56H¢ SCCmec )2t= 7|12 E10tE UX|SIHECHI). et ZLoIME
PFCEE &Sofl FAMEES 2415 2} 71X R &2l E}lel  VRSA E3S AR ot Ll Al AES| EX[GH| SlshM=
STASI6. 125 Q2 MIQISt LIHX| SN 93.2% SAIHZE  VISAO| CHSH XIAX0I ZiAQ EA 2M0| ZRsiCt
0§ 3R37I0] HRHS 2of FUCHI 1)
OH= O}
Rl =
VRSAE= Sixif ZLHOA 22|=[X]| UL VISAE X|EHe =
2a|= UTHIL 2016~20180 22IE VISA 9FE A=
EMS ZAISH A1} BE VISA B2 25 B-lactam AIZQ| S|
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Characteristics of vancomycin-intermediate Staphylococcus aureus (VISA)
isolates in Korea, 2016-2018

Joo Seong-Jae, Go Eunbyeul, Hwang kyu Jam

Division of Bacterial Diseases, Bureau of infectious Disease Diagnosis Control, KDCA
Yoo Jaeil

Chungcheong Regional Center for Disease Control and Prevention, RCDC

Vancomycin an antibiotic used to threat a number of bacterial infections, is used for treatment of methicillin-resistant
Staphylococcus aureus (MRSA). Since the first isolate of vancomycin-intermediate staphylococcus aureus (VISA) from Japan in
1996, and the discovery of the isolate of the vancomycin-resistant Staphylococcus aureus (VRSA) in the United Statesin 2002, a
major concern for many countries with vancomycin-intermediate and vancomycin-resistant staphylococcus aureus. This study
airmed toidentify the characteristics of VISA isolates in Korea from 2016 to 2018.

As aresult of study, the antimicrobial susceptibility test of 80 strains of Staphylococcus aureus obtained through sentinel
surveillance and a thorough investigation from 2016 to 2018, 9 strains of vancomycin-intermediate resistant (4-8 ug/m0) strains
were identified. Vancomycin intermediate S. aureus confirmed the characteristics of the vancomycin intermediate S. aureus, a
resistance pattern to 20 antibiotics other than vancomycin. In addition, mobility gene (SCCmec) types and 9 types of
Staphylococcal enterotoxin genes and toxic shock syndrome toxin-1 (TSST-1), which causes staphylococcal toxic shock syndrome
(TSS) such as fever, blood pressure reduction, redness, etc... and panton-valentine leukocidin (PVL), a toxin that destroys cells by
puncturing immune cells and among extracellular toxins three types of exfoliative toxin, which causes Staphylococcal scalded
skin syndrome (SSSS) were identified. In addition, pulsed-field gel electrophoresis (PFGE), multilocus sequence typing (MLST),
and staphylococcal preotein A (SPA) Typing were confirmed for molecular epidemiological characteristics.

This study’s results indicated that vancomycin intermediate resistant S. aureus was resistant to all beta-lactam antibiotics and
resistant to non-betalactam-series quinolone and tetracycline antibiotics, and all 9 strains were identified as multidrug resistant
bacteria. Enterotoxic genes sec, seg and se/ were found in 8 strains, and TSST-1 were also detected in 8 strains. However
exfoliative, panton-valentine leukocidin genes were not detected. ST5 (SCCmec I-ST5-t2460) with type SCCmec Il was identified
in 7 strains. As a result of the PFGE analysis of 9 strains of vancomycin intermediate S. aureus, 4 types were identified, and the 3
types showed a similarity category of 93.2%.

In this study, the characteristics of vancomycin intermediate S. gureus showed multidrug resistant in all 9 strains, and was
consistent with previous reports of ST5 (SCCmec [I-ST5-t2460) with SCCmec type Il, which is dominant in Korea. Therefore, in
order to prevent the emergence of VRSA in Korea and to promptly take action when it occurs, continuous monitoring and

characteristic analysis of VRSA is required.

Keywords: Vancomycin intermediate Staphylococcus aureus (VISA), PFGE, MLST, SCCmec
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Table 1. Antimicrobial susceptibility results of 9 vancomycin—intermediate Staphylococcus aureus (VISA) isolates in Korea,
2016—-2018

MICs (ug/ml) of vancomycin
Methods for antimicrobial susceptibility testing Interpretation
1 2 4 8 16

Broth microdilution method 16 56 9 - - S(72) /109

Abbreviations: R, Resistant; |, Intermediate; S, Susceptible

Table 2. Antimicrobial susceptibility pattern of 9 vancomycin—intermediate Staphylococcus aureus (VISA) isolates in Korea,
2016—2018

Number of isolates (%)

Antimicrobial class Antimicrobial agents
Susceptible Intermediate Resistant

Ampicillin 0 0 9 (100)
Penicillin 0 0 9 (100)

B-lactams Oxacillin 0 0 9 (100)
Ceftriaxone 0 0 9 (100)
Cefoxitin 0 0 9 (100)
Daptomycin® 7(77.8) = =
Gentamicin 2(22.2) 0 7(71.8)
Erythromycin 0 0 9 (100)
Tetracycline 0 0 9 (100)
Ciprofloxacin 0 0 9 (100)
Moxifioxacin 0 0 9 (100)
Gatifloxacin 0 0 9 (100)

Non—B—lactams Levofloxacin 0 0 9 (100)
Nitrofurantoin 9 (100) 0 0
Clindamycin 0 0 9 (100)
Trimethoprim/sulfamethoxazole 9 (100) 0 0
Chloramphenicol 6 (66.7) 3(33.3) 0
Rifampin 5 (55.6) 0 4 (44.4)
Quinupristin/dalfopristin 9 (100) 0 0
Linezolid 9 (100) 0 0

*Daptomycin Breakpoint is only defined for S, Susceptible.
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Table 3. Molecular characteristics of 9 vancomycin—intermediate Staphylococcus aureus (VISA) isolates in Korea, 2016—2018

5 12460 Il Positive sec, seg, sei Negative Negative 6 2017-2018

5 264 Il Positive sec, seg, sei Negative Negative 1 2016

5 2460 Il Negative seg, sel Negative Negative 1 2018
Unknown t2460 Il Positive sec, seg, sei Negative Negative 1 2016

Dice (Opt:1.00%) (Tol 1.0%-1.0%) (H>0.0% S>0.0%) [0.0%-100.0%]
PFGE-Smal PFGE-Smal

Entero Exfoliative PVL Isolated
toxin toxin year

MLST (ST type) SPA typing SCCmec TSST-1

STAS16.125 5 12460 o = seqg, sel = = 2017
STAS16.125 5 12460 I + sec, seg, sel - - 2018

Figure 1. Pulsed—field gel electrophoresis (PFGE) dendrogram and characteristics of 9 vancomycin—intermediate
staphylococcus aureus (VISA) isolates in Korea, 2016—2018
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