pISSN 2005-811X www.kdca.go.kr
elSSN 2586-0860

= Ao* 28

PUBLIC HEALTH WEEKLY REPORT, PHWR

Vol. 13, No.47, 2020

CONTENTS

st . 2a|H oA

M

ol

3340 oM 2|2 gtaniolM SSE LA SME =R o| BX|HISHY
M0 2 FA &, 2016~2018

J

3348 20194 =LK 22| 7HHALLSTH MRS TS(CRE) LA 78t 24

3356 MLST R%13 2Moj| M2 21 22| no|2SatA0} iz Sig,
2006~20194
HeEs S

3364 EIXIZA| 1 HPUA|, EEZA|
HEHZA| - QAZRAXL I SE7[H0|2{A

: HEt2|0F I7HR Y|, mRIPFAIS DHHEEIE|



FZh Za 2 -’13 M47E

U oA &2 Ht=Entolil S5 = WA
M SE ok o] Bxj st BAjof wlE §-3)
#3}, 2016~20184

=z E

BHE00ME DEMMR! LA S EUA(MRSA) Z2ES0 ASEl= tHEXR! X|2X| £ otto|Ch BHEOI0M ZSSE Lile Sz =gl (VISA)8
1996 Y20 MZ HEIR{T, 2002 0[=0jA EIA0L0|4! L SR =l (VRSA)O| 7
L2tSe| B2t Z0IK[A| =IUCE 2 Hu= IUolM 22|12 BIE0I01 SSE LY SMREEFo| HAy QIXt | EXIed £E48 mefstuxt
SHCE

2016H0IlM 2018EATIK| HEHEEZE ZAMA M SHEE M =r

80
ESE(A~8ug/ml) LHEFUS RISIACE HITOI0|M| ES= LRl SME =0l Cir|LES SfRlstuxt BiFatoA 0|2] 2052| SFxol cHet

oT o= =

0| HEAOfoIM A ZedAld 2o 937t Et=otold

LHAIHE 0} LWESFIXF 2l HeAMOIXIE S| 26l 015 M SEIXHSCCmed)d, ZH=A(Staphylococcal enterotoxin) SXIXF 9& 1t Eh SIOIXGY,

2 59| Staphylococcal Toxin Shock Syndrome (TSS)2 2o7l= =4 43 55 =A(Toxic Shock Syndrome Toxin—1, TSST—1), HEM|Z0]

THE U MZEZS mfA|7|e SAQ! EmE (Panton—valentine leukocidin, PVL), #xQE4 & oiLIQl Z=UH Iy
I|F5=7(Staphylococcal scalded skin syndrome, SSSS)2| HRIZEQ! RI|HIE=A(Exfoliative toxin) 35| S4 FIAIE USIAT ZXIHH
EME nfetsty| flell PFGE, MLST, SPA typings AAIGHAICE

=0

AZn HEON S8 LY SMEEHE HEREAE A 2F ds B0, HHEREAZR! H=EAIR! HI=2A0IZ2EA
SIMHOE LIAS HO| 9F 25 CiYLjMACR SOIZ|QiC) A=A SHEXII sec seg, seie BF 7= 72 8F %ol =M AT &

Z=(Toxic Shock Syndrome Toxin—1, TSST-1)= 8F0|A ZEEQUCt J2L} FO|HE=AQl HSETON|EAE O AEL|X| (ULt 0|SN SXX}
SCCmec IIAE 71%! ST5(SCCmec II-ST5-12460) 7301 SHRIZIICE ESH PFGE 2AMZnt 4702] [F0| SRI=U, 93.2%2| A H
et S LIEHHRACE

I 22| YEo0l SSE LY BMZEF0] oxE BT CHLY FUS HOISIHD, BUUM £ 021 YU SCCmec IFS 71
ST5(SCCmec I-ST5-2460)2H 712 &9t SUst SEOIRIC BLHOIA VRSA £30] OF| SIQIS/x| SIRfoLt HaDolAl LA S zeiTol
RI&ZQ! iAot 4 £M0| TRA| Eict

o ™

ZFQ Mo : BtR00AN S5 LA M EoER(VISA), PFGE, MLST, SCCmec
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= I.l— (=] 2 OF
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
FQ gofdoz Sngw QO] 1940A=0 HLIARI(Peniciin)o]  Zt VRSAZ 2ME0] BAISY AlR0| Q=E 22|F= F
ol XZ =Y=l0] M= ZF X=0| AEHAL  80FUL, Q=E 2EFE AUSHe = HUTES S50
Yy

19500l TLIAZ! LA S EUHHO0| 60% Ol 2 S7IRHCL  gtantoldlol cHst MKl £4A AX| S=(Minimal Inhibitory
0|2 X|Zot7| ot 2l M7t LR, 1960 Concentration, MIC)S xi|HHX| O|ZF5|A=(Broth microdilution
ZHIEE H|E|AZI(Methicilin)0] 1960EH0 EQIE|QUOLE SHx|Q method) A[&I# 22 SOISIALY Clinical and Laboratory Standards
HIHSH AFSat E2 Qlsto] I CHEsHR! 196130 HEIAZ  Institute(CLSI) XIZl0f 2t HHLHX| D|ZFs|AHo = gtantolil

LA ST b (Methicillin—resistant S. aureus, MRSA)O

MIC <2 ug/mQO|H Zi4A, 4~8 ug/mi= ZSE LHAL, 216 ug/mi=

E3517| AIMCH2). MRSAQ) EBO= 0I5 MRSA Z¥ZE  UAo= TSN, BEERSE & A0 MIC 2}

X|Zof gtzotoldl(Vancomycin)Ol AEER{Lt Bt Ot0|4 SIS Lo U=X| =RISIRACE. BEFOI0|Al 2| 2052| Aol
==L LM Mz = (Vancomycin—intermediate S, aureus, M= & Aelotict A3dnt VRSAZE THHEl= d2+=
VISA)0| 199601 Y=20IM M5 22I=ACH2]. 0] F 0=, =Y, AeH gtAnto|A Zed AuZL0] 48 w/mlE FSE
Q=S HIRSIH ™ MAXNCE 22| HuEeH(3], st=olii= LHMO 2 THYEl A2 957t SHQIT|UCHE 1),

20000 Xg E0EIACH4]. 20024 0= OJAIZHMichigan)XlA FIEC 2 2071K| SAA(of CHet Z=d AlZt f—lactam
HtTF0t0Al LA EHAHI =2k (Vancomycin —resistant S, aureus, AZQ| &M@ ampicillin, penicillin, oxacillin, ceftriaxone,

VRSA)O| %x=2 22| 0|F 2014H0{ 0|2 13HW A7l cefoxitinOfid= 25 LHMOZ SOIZ|RCE Non—p-lactam AHE2|
H |7, SdM| & erythromycin, tetracycline, ciprofloxacin, moxifioxacin,

ZLHME SHAMA| LHMATF ZAF A 271 st=A| LA gatifloxacin, levofloxacin, clindamycinOlA= 25 WMHo=Z

Jl°|'

XA HE(Koran antimicrobial resistance monitoring system, OIZ|A T gentamicindlA= 72 rifampicin0iA= 437t LiMdo =

KARMS)OIM XI&Eol ZHAleh 3ixf WazEY o30o=

_Ii°|'

FOIZ|0 Macrolides?|, Tetracyclines?|, Fluoroquinolones S

ERE MeZAE S MHEAMS SH Un o

02

3= O AZol StAiA|o CHAILHAI0] 2HRIE|RICE. Nitrofurantoin,

i

SIK7IR|] ZLH0A VRSAZE 2=l H2 gioLt 20004 & VISA trimethoprim/sulfamethoxazole, linezolid, quinupristin/
S7t E0E 0|F X&HMOZ 2= UM 2 AFMME  dalfopristindiM= 25 Z4MHO 2 SOIZ|UCHE 2),
2016~2018H =W HEEZA| & MpZA| Soff E2[F VISAL S O] HIE|AZ NS 2RlstE mecA REX=

EdZ S Ist Xt S, Staphylococcal Cassette Chromosome mec(SCCmec)0|2t=

I 1. 2016~2018E L 22| VISA FF2| Bt30jo|dl SHdx| Z+d HAE Zut

MET 00| Al EHAUH) 24 S| S (ug/mi)
o A

1 2 4 8 16

0oL

A 244 BIA

[m
oz

AHRBHX| OIF sl 16 56 9 - - YU=H(72) | ES= HE)
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AR bn B
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
3342
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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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20199 =] 2] 7R WAl S5
(CRE)®] W 8% &4

FAKRE : kyuhwangbi@korea kr, 043-719-8110
X E

7 W ALHAHUME S FECRE2 FR 2=
SiLtZ FHiHEZ e A 4ol U=, 7t
o

7t L SHite] ERI0| =1 Tt HZTY

i)

HUEH T SILUEM L Otz T MAMSR tEA S7ksta Ut 7t Ly 71X &

IZoligd RUAE SEA0E P2 EXctH CIE 2320l +8Xe! Mt 7tssh| ol

ok

EN]

(Klebsiella pneumoniae)2 2 2FE0IM Z2tstohz £40| U0 CREQ| tHRE RS RIXISHT /oM
ZLHolA 71 20| ERlel= FHIHUEE A RTXH= KPC RS2 EnE|D UCt "ZeHo| oflt & 2t2of 2hst HE, /4ol wat 202032
CREE HM2gZgdoz FEg|0f, sXtgz] ¥ Mot thSe stod 7|2 MALUANMAS |Xlskn Qo 2 #1E 20198z0 M= Al =
BASAAT A0l 22|E CREZF 833355 MO E #E 2, FHHALN 28 U LIRS B2 5SS 246tuxt siict

7 AU S UM S 7 E2| tRE2 WU Kebsiela pneumoniae, 59.9%)1t T (Escherichia coli, 19.4%)01241, 2} 7HtHE] SFx|o]
St LHAS S e (Ertapenem, 99.4%), HIZH|2(Meropenem, 70.0%), O|0|HIE (Imipenem, 73.2%), E2HE(Doripenem, 55.8%)2 2 SHOIZ(QACH
FHIHAHS NN Z SRS & AR AN SN T EFE(CPE)2 74.4%0IU20, 7ta Bo| 22| REAE2 HEU
FHIHAESHEA2(KPC—-2, 78.2%)0|11, F22| HE=Z —HERREDR—INDM-1, 9.4%), F22| HE=2—HERREK-5(NDM-5, 5.4%), 12|11
FHE| HEZ-HEt2EEIDIN -5/ AAEl 25§ A-181(NDM—-5/0XA-181, 2.4%) =9 Z ZFCIZ|ICt. 2019E ZU0M S5t

FHIH AU UM Z &2 S(CRE)2 7HHtH AR EAMSYUMT S E(CPE) R0 st Y2 24 Znt HEUtZ (Klebsiella

Ean

[

[
pneumoniae)2t thzHEscherichia col)0| &5 0

=1 Qlon 7Hy wo| 22l |MXEE KPC28e2 AAnt Hludlig o vkt 22 U 5

= =20 =

QUACE WEh £2 FF U RHRKS SH0| Chet XIAHR! A2 2U) 2l 24 518 U TS0 BRE 4 S A= ARREIt

T HMO| @ 7 SEUME S ZS(CRE), 7HHiH R S AN ESEUME 4 S(CPE), WU, HFEHR 7iHiHdEo g A2

Eo.lyl_l— ok Enterobacteriaceae, CPE)1} Q&L O| MM QOtCIHHE]|
—

Sty HY SCF Qe FHitmEol| LidS HO0l=(hon—CPE)Z

FhotH AL MY LM &= & (Carbapenem—resistant LESOZICH]. 7HHHE 2ol MM SXAt= F2 SADER
Enterobacteriaceae, CRE)2 o2 ot&ZtHH QMR &  Zxfot=dl, D-SHMIAL 42 RHSZEQ +FH XMo|7t

Stz HH0| Fofet AS0IM BYE0] =0t 27t =l QUCt,

i

LS LoL7| mZ0il CPE RHXIZt €A MutE 7Hs-dol
CREE= 7HHHHE LHY 710l Wt HERIEENEAE ddotk=  AUCL CPE REAIFE2 SIX7EX| 210070 00| EnEomn,
o

7t ol E AW UHAMIF &7 B (Carbapenemase—producing  Z7IER F2 22 RIY0| CFE A2 Hugw /ot ZLHollM
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—

M2 KPC RHAIE2 O=, Eatd, 0[AZI, O[H2(0F SoIM

oo EOIE|p QT IMP= YUED} CHEE OXA-483L 22 F9}

n
N
=
|—)
=
09

2 Ql=ot ZatHAl SOIM 20| &lET UTH2).
oot Z(Klebsiella pneumoniae)2 2|2 A|Mof| Z2tslste
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T2 SQIFRUCE CPE LY 72| RUARE EZ= KPC-27t
4,843%(78.2%)=2 71 Tho| &0l QT 1 CH29F NDM-
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KX e B KX 22F = KX 2EF =
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
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H 2. CRE 22|F9| 7Htm|dl LH4S(cHA=8,333%)

2| A O{ R4S = (ug/m0)
S| MIC, MIC,,
<0.25 0.5 1 2 4 8 16 32 )32
647 647 911 1,641 2,590 1087 362 355
WEAER >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
0| 2 1| =4 =32
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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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Enterobacter spp.
1.5%

Citrobacter koseri

Citrobacter freundii 1.5%

2.6% Klebsiella oxytoca

Klebsiella aerogenes 1.3%

Enterobacter cloacae
3.9%

Klebsiella spp. —— 4
4.5%

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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Multilocus sequence typing analysis of Mycoplasma pneumoniae strains isolates
in Korea, 2006-2019

Kim Sohyeon, Kim Donghyeok, Chun Jeong-Hoon, Hwang Kyujam

Division of Bacterial Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Controland Prevention Agency (KDCA)
Jung Sangoun

Gyeongnam Regional Center for Disease Control and Prevention, RCDC

Itis generally accepted that Mycoplasma pneumoniae (M. pneumoniae) induces both upper and lower respiratory infections
and is responsible for about 20-40% of community-acquired pneumonia. M. pneumoniae infection occurs endemically, with
epidemic peaks every three to four years, mostly in children over five years of age. Recent studies indicated that a critical
issue is the emergence of antibiotic resistant strains and an increase in the ratio of distribution strains. Therefore, this study
hypothesized that a genotype analysis of strains would be useful to determine and monitor the cause and the epidemic
patterns of an outbreak.

Multilocus sequence typing (MLST) is routinely performed for strain differentiation in many genera of bacteria, and is useful
for strain differentiation of M. pneumoniae. This article determined that MLST method was used to confirm the molecular
epidemiologic relationship between epidemic patterns and antibiotic resistance in 127 M. pneumoniae strains isolated in
Korea from 2006 to 20189. This study found that the age distribution of the strains was highest among children aged 0 to 9
years (59.8%, 76 cases) and 10 to 19 years (17.3%, 22 cases).

The major MLST genotypes detected in the housekeeping genes were ST3 (53.5%), ST14 (31.5%) and 4 minor genotypes
were also detected (ST2, ST7, ST20, ST33). Moreover, a new sequence type(ST) was observed in 2018 as 0.8% of frequency
and ST33 was also observed in 2019 as 2.4% of frequency. According to this article’'s comparison of the STs of M.
pneumoniae strains identified with macrolide-resistance gene mutation (23S domain V, A2063G), the frequency of ST3 (18,
66.7%), ST14 (3, 11.1%), ST20 (3, 11.1%), ST7 (1, 3.7%), ST33 (1, 3.7%), and NT(1, 3.7%) was confirmed. This study
confirmed that the distribution of STs and the genotype of M. pneumoniae in Korea are changing.

Therefore, continuous respiratory infection monitoring is necessary to predict and control the prevalence and strains
characteristics of M. pneumoniae in Korea. This study further recommended the use of antibiotic sensitivity tests and

additional characterization analyses of strains and new ST type identification methods.

Keywords: Mycoplasma pneumoniae, MLST, Genotype, Macrolide, Antibiotic resistance gene mutation, NGS
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Figure 1. Annual incidences of Mycoplasma pneumoniae (M. pneumoniae) isolates between 2006—2019
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Figure 2. Distribution of multilocus sequence typing (MLST) sequence types (STs) for Mycoplasma pneumoniae (M,
pneumoniae) isolates between 2006—2019
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Figure 3. Sequence types (STs) of housekeeping genes in clinical isolates, 2006—2019
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Figure 4. Distribution of multilocus sequence typing (MLST) sequence types (STs) for Mycoplasma pneumoniae (M,
pneumoniae) for Macrolide resistance (23S domain V, A2063G) Mycoplasma pneumoniae (M, pneumoniae) isolates between
2006—2019
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43 74l 40.8 7.0 0.0 0.0 0.0 0.0 29.6 4.2 0.0

44 106 51.9 3.8 0.0 0.0 0.0 0.0 40.6 7.6 0.0

45 109 63.3 4.6 0.0 0.0 0.0 0.0 52.3 6.4 0.0
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2.2 HEMNZA| : SHLAPRE HIO[HMA W MiF T2t ZA| S (45FX1)
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3.1 DH7HAIZA| : ZZXT2AIS Df7HERRIET| =5 ZA[SiE (465FX1)
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F8 57| olalp]

GAFE D& A 57 AR WA AT 20189 S = HAR-S vl wdt B2, FF R} 4x(Current week)= 20184 3 39| AnASE
UrEf, 201849 A B2k4=(Cum, 2018)+%= 20184 157-5E 3 F7kA19] A 74 Ell 59 F Bt BA(5-year weekly average)= At
59(2013-20179) 3G 5-0] A127A49} o] 25, o|F 23:9] AuAG(F 295) o &2 AXE) Jeju g F5 S (Current week)2} 5
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www.cdc.go.kr 3380



Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending November 14, 2020 (46th week)*

Unit: No. of cases'

5-year Total no. of cases by year Imported cases
Classification of disease ¥ ng:; : (;gg(‘) weekly of c:u(r:r;;:rt]t\rn;eek
average 2019 2018 2l gt 2015 (no. of cases)
Category I

Tuberculosis 458 17,870 534 23,821 26,433 28,161 30,892 32,181
Varicella 388 29,371 1,933 82,868 96,467 80,092 54,060 46,330
Measles 0 7 0 194 15 7 18 7
Cholera 0 0 0 1 2 5 4 0
Typhoid fever 1 74 1 9% 213 128 121 121
Paratyphoid fever 2 97 1 55 47 73 56 44
Shigellosis 0 39 2 151 191 112 113 88
EHEC 3 315 2 146 121 138 104 7
Viral hepatitis A 57 3,247 60 17,598 2,437 4,419 4,679 1,804
Pertussis 1 126 10 496 980 318 129 205
Mumps 184 9,263 351 15,967 19,237 16,924 17,057 23,448
Rubella 0 2 0 8 0 7 1 1
Meningococcal disease 0 6 0 16 14 17 6 6
Pneumococcal disease 1 313 10 526 670 523 441 228
Hansen's disease 0 3 0 4

Scarlet fever 9 2,268 238 7,562 15,777 22,838 11,911 7,002
VRSA 0 9 = 3 0 0 - -
CRE 270 14,709 = 15,369 11,954 5,717 = =
Viral hepatitis E 5 134 = = = = - -

Category II

Tetanus 2 27 0 31 31 34 24 22
Viral hepatitis B 5 312 7 389 392 391 359 155
Japanese encephalitis 0 6 1 34 17 9 28 40
Viral hepatitis C 136 10,288 195 9,810 10,811 6,396 - -
Malaria 2 371 2 559 576 515 673 699
Legionellosis 2 330 5 501 305 198 128 45
Vibrio vulnificus sepsis 0 69 1 42 47 46 56 37
Murine typhus 2 27 1 14 16 18 18 15
Scrub typhus 654 2,564 1,073 4,005 6,668 10,528 11,105 9,513
Leptospirosis 13 139 6 138 118 103 17 104
Brucellosis 0 6 0 1 5 6 4 5
HFRS 22 205 24 399 433 531 575 384
HIV/AIDS 20 691 25 1,005 989 1,008 1,060 1,018
CJD 0 66 1 53 53 36 42 33
Dengue fever 0 43 5 273 159 171 313 255
Q fever 0 67 2 162 163 9% 81 27
Lyme Borreliosis 0 7 1 23 23 31 27

Melioidosis 0 1 0 8 2 2 4
Chikungunya fever 0 1 0 16 3 5 10

SFTS 1 235 1 223 259 272 165 79
Zika virus infection 0 0 - 3 3 11 16 -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem—resistant Enterobacteriaceae,

HFRS= Hemorrhagic fever with renal syndrome, CJD= Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome,

Cum: Cumulative counts from 1st week to current week in a year.

* The reported data for year 2020 are provisional but the data from 2015 to 2019 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

¥ The reported surveillance data excluded no incidence data such as Ebola virus disease, Marburg Hemorrhagic fever, Lassa fever, Crimean Congo Hemorrhagic
fever, South American Hemorrhagic fever, Rift Valley fever, Smallpox, Plague, Anthrax, Botulism, Tularemia, Newly emerging infectious disease syndrome,
Severe Acute Respiratory Syndrome, Middle East Respiratory Syndrome, Human infection with zoonotic influenza, Novel Influenza, Diphtheria, Poliomyelitis,
Haemophilus influenza type b, Epidemic typhus, Rabies, Yellow fever, West Nile fever and Tick—borne Encephalitis,
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Table 2. Reported cases of infectious diseases by geography, week ending November 14, 2020 (46th week)*

Unit: No. of cases’

Diseases of Category Il

Reporting Tuberculosis Varicella Measles Cholera
area

Current  Cum. 5(_: ;:;'r Current  Cum. 5(_: ;;.r Current  Cum. 5? ;I:;.r Current  Cum. 5(3 :2:1}

week 2020 average’ week 2020 average* week 2020 average* week 2020 average*

Overall 458 17,870 25,010 388 29,371 56,950 0 7 46 0 0 2
Seoul 81 3,111 4,596 40 3,549 6,643 0 2 7 0 0 0
Busan 33 1,157 1,747 29 1,629 3,139 0 0 2 0 0 1
Daegu 11 868 1,182 11 1,435 2,986 0 0 3 0 0 0
Incheon 24 918 1,309 14 1,494 2,908 0 0 2 0 0 0
Gwangju 10 447 614 9 1,274 1,917 0 0 0 0 0 0
Daejeon 5 382 562 13 951 1,581 0 0 5 0 0 0
Ulsan 11 336 512 6 620 1,703 0 0 1 0 0 0
Sejong 4 80 77 5 250 568 0 0 0 0 0 0
Gyonggi 121 3,858 5,364 133 7,740 15,991 0 3 15 0 0 0
Gangwon 28 758 1,056 0 839 1,552 0 0 1 0 0 0
Chungbuk 9 554 769 16 1,091 1,463 0 0 0 0 0 0
Chungnam 32 908 1,184 12 1,045 2,113 0 0 2 0 0 0
Jeonbuk 13 742 963 21 1,152 2,422 0 0 1 0 0 0
Jeonnam 28 941 1,294 14 1,125 2,346 0 1 2 0 0 0
Gyeongbuk 25 1,344 1,814 15 1,589 3,022 0 0 3 0 0 0
Gyeongnam 21 1,231 1,657 46 2,914 5,162 0 1 2 0 0 1
Jeju 2 235 311 4 674 1,434 0 0 0 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 14, 2020 (46th week)*

Unit: No. of cases’

Diseases of Category I

Enterohemorrhagic

Reporting Typhoid fever Paratyphoid fever Shigellosis Escherichia coli
area

Current  Cum. 5(3 ;;-r Current  Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r Current Cum. 5(3 ;:;r

week 2020 average® week 2020 average® week 2020 average® week 2020 average®

Overall 1 74 125 2 97 51 39 112 3 315 107
Seoul 0 9 23 0 13 10 7 28 0 26 16
Busan 0 8 10 0 25 6 5 7 1 9 3
Daegu 0 3 4 0 8 2 1 7 0 9 4
Incheon 0 5 7 0 5 2 2 9 0 10 9
Gwangju 0 2 8 0 2 2 2 8 1 19 16
Daejeon 0 2 6 0 1 2 0 2 1 8 2
Ulsan 0 1 3 0 0 0 2 1 0 6 4
Sejong 0 0 1 0 0 0 0 0 0 2 1
Gyonggi 0 22 28 0 15 10 8 21 0 145 20
Gangwon 0 7 4 0 5 2 1 2 0 6 4
Chungbuk 0 1 4 0 1 2 0 8 0 4 4
Chungnam 0 4 5 0 4 1 3 6 0 9 3
Jeonbuk 1 2 2 0 0 3 0 2 0 2 2
Jeonnam 0 0 6 0 7 2 3 6 0 15 7
Gyeongbuk 0 2 5 0 3 2 1 6 0 19 4
Gyeongnam 0 5 1 1 6 4 3 7 0 12 4
Jeju 0 1 3 1 2 1 1 2 0 14 4

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 14, 2020 (46th week)*

Unit: No. of cases’

Diseases of Category |l

Reporting Viral hepatitis A Pertussis Mumps Rubella
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5‘5 ;::r Current  Cum. 5(3 :2:1}

week 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 57 3,247 5,832 1 126 367 184 9,263 16,555 0 2 6
Seoul 7 635 1,087 0 16 48 15 1,165 1,689 0 0 2
Busan 1 82 205 0 6 34 18 499 1,027 0 1 0
Daegu 0 69 90 0 5 11 9 384 581 0 0 0
Incheon 13 347 395 0 6 21 8 456 730 0 0 0
Gwangju 4 68 98 0 10 18 7 303 921 0 0 0
Daejeon 2 122 648 0 7 7 4 258 396 0 0 1
Ulsan 0 33 40 0 2 10 11 271 559 0 0 0
Sejong 0 19 94 0 0 5 3 65 70 0 0 0
Gyonggi 0 1,033 1,761 1 22 58 57 2,729 4,226 0 1 1
Gangwon 0 84 105 0 0 3 0 305 512 0 0 0
Chungbuk 10 125 285 0 0 8 8 277 358 0 0 0
Chungnam 6 197 437 0 4 7 8 419 630 0 0 0
Jeonbuk 6 184 224 0 3 8 9 405 1,039 0 0 0
Jeonnam 4 59 108 0 20 17 7 362 776 0 0 1
Gyeongbuk 3 95 107 0 9 24 7 457 833 0 0 1
Gyeongnam 1 71 121 0 15 83 10 746 1,994 0 0 0
Jeju 0 24 27 0 1 5 3 162 214 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 14, 2020 (46th week)*

Unit: No. of cases’

Diseases of Category || Diseases of Category I

Reporting Meningococcal disease Scarlet fever Tetanus Viral hepatitis B
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5‘_: ;'J;.r Current  Cum. 5(3 ;‘:;} Current  Cum. 5('3 ;‘;‘r

week 2020 average* week 2020 average* week 2020 average* week 2020 average®

Overall 0 6 1 9 2,268 11,253 2 27 26 5 312 292
Seoul 0 2 3 3 325 1,484 0 2 2 0 50 53
Busan 0 0 1 2 132 789 0 2 2 1 18 20
Daegu 0 0 1 0 43 397 0 1 2 1 11 9
Incheon 0 1 1 0 116 527 0 0 1 0 18 15
Gwangju 0 0 0 0 289 539 0 1 1 0 6 6
Daejeon 0 0 0 0 85 423 0 0 1 0 12 10
Ulsan 0 0 0 0 82 488 0 0 0 0 7 7
Sejong 0 0 0 0 12 60 0 1 0 0 2 0
Gyonggi 0 2 2 0 562 3,290 0 2 8 1 84 4!
Gangwon 0 0 1 0 50 174 0 1 1 0 11 9
Chungbuk 0 0 0 0 33 208 0 8 1 0 9 11
Chungnam 0 0 0 0 72 503 0 6 1 0 13 16
Jeonbuk 0 0 0 0 57 381 1 4 1 1 15 15
Jeonnam 0 0 0 0 99 432 0 2 4 1 17 14
Gyeongbuk 0 1 1 2 82 572 0 1 3 0 8 16
Gyeongnam 0 0 1 1 169 857 1 1 3 0 28 17
Jeju 0 0 0 1 60 129 0 0 0 0 8 3

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 14, 2020 (46th week)*

Unit: No. of cases’

Diseases of Category Ill

Reporting Japanese encephalitis Malaria Legionellosis Vibrio vulnificus sepsis
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;:"r Current  Cum. 5('3 ;:;'r Current  Cum. 5(3 :2:1}

week 2020 average* week 2020 average* week 2020 average* week 2020 average*

Overall 0 6 25 2 3n 594 2 330 200 0 69 43
Seoul 0 0 8 0 55 84 0 90 59 0 11 6
Busan 0 0 0 0 2 8 0 19 10 0 7 3
Daegu 0 0 2 0 8 7 0 9 7 0 0 1
Incheon 0 1 1 1 50 88 1 17 17 0 6 3
Gwangju 0 0 1 0 5) 4 0 13 2 0 1 1
Daejeon 0 0 1 0 4 4 0 5 2 0 0 1
Ulsan 0 0 0 0 8 4 0 2 3 0 1 1
Sejong 0 0 0 0 1 1 0 1 0 0 0 0
Gyonggi 0 4 5 0 213 337 0 76 47 0 10 9
Gangwon 0 1 1 0 12 17 0 8 8 0 2 0
Chungbuk 0 0 1 0 4 6 0 15 8 0 0 1
Chungnam 0 0 2 1 7 8 0 6 6 0 9 2
Jeonbuk 0 0 0 0 4 4 0 12 4 0 2 2
Jeonnam 0 0 1 0 1 4 0 14 5 0 10 5
Gyeongbuk 0 0 1 0 8 7 0 13 13 0 2 2
Gyeongnam 0 0 1 0 4 8 1 12 6 0 7 5
Jeju 0 0 0 0 0 3 0 18 3 0 1 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 14, 2020 (46th week)*

Unit: No. of cases'

Diseases of Category Il

Reporting Murine typhus Scrub typhus Leptospirosis Brucellosis
area

Current  Cum. 5('3 ;‘2;} Current  Cum. 5('3 ;2;} Current  Cum. 5<E ;‘;} Current  Cum. 5? ;I:;.r

week 2020 average’ week 2020 average® week 2020 average* week 2020 average’

Overall 2 27 13 654 2,564 6,501 13 139 97 0 6 2
Seoul 0 2 1 5 29 196 0 9 5 0 1 1
Busan 0 1 1 54 180 385 1 7 5 0 0 0
Daegu 0 1 0 21 74 130 0 1 1 0 0 0
Incheon 1 12 1 8 27 67 0 1 2 0 0 0
Gwangju 0 0 2 9 72 198 0 3 3 0 0 0
Daejeon 0 0 0 28 89 201 5 17 2 0 0 0
Ulsan 1 3 1 49 135 287 0 0 2 0 0 1
Sejong 0 0 0 7 23 41 1 4 0 0 0 0
Gyonggi 0 5 2 0 50 552 0 11 16 0 0 0
Gangwon 0 1 0 0 13 59 0 5 5 0 0 0
Chungbuk 0 0 0 12 49 170 3 20 4 0 0 0
Chungnam 0 1 1 59 276 757 1 15 13 0 0 0
Jeonbuk 0 0 1 63 277 730 1 9 5 0 3 0
Jeonnam 0 0 2 97 478 1,053 0 14 13 0 2 0
Gyeongbuk 0 1 0 46 161 435 1 13 9 0 0 0
Gyeongnam 0 0 1 190 604 1,185 0 10 11 0 0 0
Jeju 0 0 0 6 27 55 0 0 1 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 14, 2020 (46th week)*

Unit: No. of cases’

Diseases of Category |l

Hemorrhagic fever

Reporting itRlronaifE narame Creutzfeldt-Jacob Disease Dengue fever Q fever
area
Current  Cum. 5? ;’;‘r Current  Cum. 5? ;:;.r Current  Cum. 50 ;‘;} Current  Cum. 50 ;;.r
week 2020 average® week 2020 average® week 2020 average® week 2020 average®

Overall 22 205 360 0 66 4 0 43 209 0 67 93
Seoul 1 5 14 0 14 9 0 14 66 0 1 6
Busan 1 4 12 0 8 3 0 5 11 0 1 1
Daegu 1 4 3 0 b) 2 0 2 11 0 0 2
Incheon 0 2 6 0 3 2 0 2 11 0 3 2
Gwangiju 1 2 6 0 2 0 0 0 2 0 2 4
Daejeon 1 2 4 0 1 1 0 0 4 0 3 3
Ulsan 0 0 2 0 3 1 0 1 4 0 0 2
Sejong 0 0 1 0 0 0 0 0 1 0 0 0
Gyonggi 0 27 72 0 16 10 0 13 59 0 12 12
Gangwon 0 15 12 0 1 2 0 0 4 0 0 0
Chungbuk 0 7 19 0 1 1 0 0 3 0 9 21
Chungnam 4 19 50 0 1 1 0 2 6 0 10 12
Jeonbuk 1 34 38 0 & 2 0 0 5 0 6 5
Jeonnam 6 40 60 0 1 1 0 1 4 0 14 1
Gyeongbuk 0 20 34 0 2 3 0 1 6 0 1 5
Gyeongnam 6 21 26 0 5 3 0 1 10 0 5 7
Jeju 0 3 1 0 0 0 0 1 2 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 14, 2020 (46th week)*

Unit: No. of cases’

Diseases of Category IV

Severe fever with thrombocytopenia

Lyme Borreliosis Zika virus infection

Reporting syndrome
area
Current Cum. 5? ;2;} Current Cum. 50 ;:a.r Current Cum. ; ;‘ema.r

week 2020 average® week 2020 average? week 2020 average®
Overall 0 7 19 1 235 200 0 0 -
Seoul 0 3 7 0 10 10 0 0 =
Busan 0 0 1 0 0 2 0 0 -
Daegu 0 0 0 0 25 © 0 0 -
Incheon 0 0 2 0 3 3 0 0 -
Gwangju 0 0 0 0 2 1 0 0 -
Daejeon 0 0 1 0 3 3 0 0 -
Ulsan 0 0 0 0 7 4 0 0 -
Sejong 0 0 0 0 2 1 0 0 -
Gyonggi 0 0 4 0 33 36 0 0 -
Gangwon 0 3 0 0 29 30 0 0 -
Chungbuk 0 0 0 0 3 8 0 0 -
Chungnam 0 1 1 0 20 18 0 0 -
Jeonbuk 0 0 1 0 11 9 0 0 -
Jeonnam 0 0 0 0 8 14 0 0 -
Gyeongbuk 0 0 1 0 32 27 0 0 -
Gyeongnam 0 0 1 1 34 17 0 0 -
Jeju 0 0 0 0 13 12 0 0 =

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019, 2020 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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1. Influenza, Republic of Korea, weeks ending November 14, 2020 (46th week)
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2015—2016 to 2020—2021 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending November 14, 2020 (46th week)
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2015—2020
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending November 14, 2020 (46th week)

60 7
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== 2020 —— 2019 — 2018 — 2017

Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients
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Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients
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4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending November 14, 2020 (46th week)

Unit: No. of cases/sentinels

Condyloma acuminata

Gonorrhea Chlamydia Genital herpes
Cum, Cum, Cum, Cum,
Current Cum. . Current Cum. . Current Cum. . Current Cum. .
week 2020 OV ek 2020 OV ek 2020 OV ek 2020 ~ ovear
average average average average
1.3 7.8 9.1 1.8 26.2 28.8 2.2 39.1 36.9 1.5 22.3 21.1
. L . Syphilis
Human Papilloma virus infection . -
Primary Secondary Congenital
Current Cum, SE;:a-r Current Cum. SE;:a-r Current Cum., SE;:a-r Current Cum., SE;:a-r
week 2020 e week 2020 e week 2020 St week 2020 e
2.9 72.7 72.7 1.0 2.3 2.3 0.0 2.8 2.8 0.0 1.0 1.0

Cum: Cumulative counts from 1Ist week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

@ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending November 14, 2020 (46th week)

90 1

70

50 1

30 1

No. of outbreaks

w2020

2123

—o— 2019

25

27 29 31 33 3% 37 I

41

47 week

49 51

43 45

--e-- Average no. of cases in last 5 years(2014-2019)

Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2019-2020
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1. Influenza viruses, Republic of Korea, weeks ending November 14, 2020 (46th week)
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Figure 6. Number of specimens positive for influenza by subtype, 2020—2021 flu season

2. Respiratory viruses, Republic of Korea, weeks ending November 14, 2020 (46th week)

week

2020 Weekly total Detection rate (%)
(week) No. of samples Detection rate (%)  HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
43 71 40.8 7.0 0.0 0.0 0.0 0.0 29.6 42 0.0
44 106 51.9 3.8 0.0 0.0 0.0 0.0 40.6 76 0.0
45 109 63.3 46 0.0 0.0 0.0 0.0 52.3 6.4 0.0
46 17 50.4 43 0.0 0.0 0.0 0.0 39.3 6.8 0.0
Cum.* 403 52.1 47 0.0 0.0 0.0 0.0 40.9 6.5 0.0
2019 Cum.” 12,151 60.2 8.0 6.4 3.9 14.0 2.9 17.2 2.8 5.0

— HAdV: human Adenovirus, HPIV: human Parainfluenza virus, HRSV: human Respiratory syncytial virus, IFV: Influenza virus,
HCoV: human Coronavirus, HRV: human Rhinovirus, HBoV: human Bocavirus, HMPV: human Metapneumovirus

% Cum.,: the rate of detected cases between October 18, 2020 — November 14, 2020 (Average No. of detected cases is 101 last 4 weeks)

V 2019 Cum.: the rate of detected cases between December 30, 2018 — December 28, 2019
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[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending November 7, 2020 (45th week)

¢ Acute gastroenteritis—causing viruses

2020 42 35 2(5.7) 0 (0.0) 0 (0.0) 1(2.9) 0 (0.0) 3(8.6)
43 25 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0(0.0)
44 29 0 (0.0) 2(6.9) 0(0.0) 0(0.0) 0(0.0) 2(6.9)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

7 5 0 0 0 2 9 2 2 27

2020 42 160 (4.4) (3.4) 0.0 (0.0 0.0 (1.3) (5.6) (1.3) (13) (169
43 132 3 6 0 0 0 2 1 1 4 18

2.3) (4.5) 0.0) 0.0) 0.0) (1.5) 0.8) (0.8) 30 (13.6)

m 140 1 5 0 0 0 3 3 5 5 22

0.7) (3.6) 0.0) 0.0) 0.0) @.1) @.1) (3.6) 36  (15.7)

* Bacterial Pathogens: Salmonella spp., E, coli (EHEC, ETEC. EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp., Clostridium
perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,

* Hospital participating in laboratory surveillance in 2018 (70 hospitals)

" Contains 3 Listeria monocytogenes
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[ Enterovirus, Republic of Korea, weeks ending November 7, 2020 (45th week)

¢ Aseptic meningitis

40
35 |
30 -
2%
0
15 1
101
;|
0 -2

No. of cases
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=== 2020 Enterovirus detection cases —e— 2019 Enterovirus detection cases

Figure 7. Detection cases of enterovirus in aseptic meningitis patients from 2019 to 2020

¢ HFMD and Herpangina
50
40
35
30
251
20

No. of cases

151
10 7
51
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49 53

week
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Figure 8. Detection cases of enterovirus in HFMD and herpangina patients from 2019 to 2020

4 HFMD with Complications

No. of cases

45

53
week

49

21 25 29 33 37 4]

=== 2020 Enterovirus detection cases

3 17

—— 2019 Enterovirus detection cases

Figure 9. Detection cases of enterovirus in HFMD with complications patients from 2019 to 2020
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[ Vector surveillance : Scrub typhus vector chigger mites, Republic of Korea, week ending November 14, 2020 (46th week)

800
. /\/ A\
g 7 M //
o
E 500
: Y v
5 40
=
< 300
o
200 ///
100
0 < <t ~
= 36 37 38 39 40 41 42 43 44 45 46 47 48
—=—Avg [15-19) - 0 7 8 22 90 293 362 500 649 576 473 358
——2019 - 0 6 5 6 25 78 152 238 484 731 427 654
e 9020 4 5 4 9 27 83 147 345 576 507 574
Week

Figure 10. Weekly incidence of scrub typhus vector chiggers in 2020
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Centers for Disease Control and Prevention (Korea CDC). These
provisional surveillance data on the reported occurrence of national notifiable diseases and conditions are compiled through population-based or sentinel-
based surveillance systems and published weekly, except for data on infrequent or recently-designated diseases. These surveillance statistics are informative for
analyzing infectious disease or condition numbers and trends. However, the completeness of data might be influenced by some factors such as a date of
symptom or disease onset, diagnosis, laboratory result, reporting of a case to a jurisdiction, or notification to Korea Centers for Disease Control and Prevention.

The official and final disease statistics are published in infectious disease surveillance yearbook annually.

Using and Interpreting These Data in Tables

+ Current Week — The number of cases under current week denotes cases who have been reported to Korea CDC at the central level via corresponding
jurisdictions(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum.2018-Forthe current year, it denotes the cumulative(Cum) year-to-date provisional counts for the specified condition.

« 5-year weekly average — The 5-year weekly average is calculated by summing, for the 5 proceeding years, the provisional incidence counts for the current week, the
two weeks preceding the current week, and the two weeks following the current week. The total sum of cases is then divided by 25 weeks. It gives help to discem the
statistical aberration of the specified disease incidence by comparing difference between counts under current week and 5-year weekly average.

For example,
* 5-year weekly average for current week= (X1 + X2 +... +X25)/25
10 11 | 12 | 13 14
week

2017 X1 X2 X3 X4 X5
2016 X6 X7 X8 X9 X10
2015 X11 X12 X13 X14 X15
2014 X16 X17 X18 X19 X20
2013 X21 X22 X23 X24 X25

+ Cum. 5-year average — Mean value calculated by cumulative counts from 1 week to current week for 5 preceding years. It gives help to understand the

increasing or decreasing pattern of the specific disease incidence by comparing difference between cum. 2018 and cum. 5-year average.

Contact Us

Questions or comments about the PHWR Disease Surveillance Statistics can be sent to phwrcdc@korea.kr or to the following:

Mail:
Division of Strategic Planning for Emerging Infectious Diseases Korea Centers for Disease Control and Prevention
187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160



www.kdca.go.kr

S 11-1351159-000002-03

< il ~ Jd <k o o N "0 T
N O W 0| Wo < B RO
mow T X o
%0 of W < o ot o 39
20 K = Il H = = b
= o MJ = m.u_._v X S o o o <
i yy 7o R T ook & eel]
1 30— W ] N s
o o H = a1 I T
Wom T B o o = ot S = % .
S = W oD oar g ol K N o O
=" 5oy < 2" ) w M &
< S NN o N
Koo W oo 9 Kk & S o o5 = oF
0 & ofl ofd o
g RO B rRETI = Tex 3 o
T o _mﬁ oK g Ho < &0 = ¢ RR S o
Ry, mEd om¥ B Do B
< 10 = = KD o = % ol o XN ﬁ_
|_._._ w._l —_ | — © = OT_ 7_u ar =] i §
- K ol lofr S o K ® as ol
2 = m.om_.w_.__| g o Ur 3] N sSs m =
1) _ =
S m o & o < - 3 AER DL I
F_JOXO 0 = ...o@' = ° o < O 40 o
ooy N~ R RO o < E o =B o
[N o7 M R |_..r_|._ m RO % <0 M.Au _._kmo m._m 5 o
Bolzo = Moo 35 o - WKW = O
T B0 £y of Bl e WS
oo @ WxE e a Swam o
N 0 Wl o . - o WH o
- __./__ B omn oo & ol mﬁ =T il o gl <l o0 @ )
1] Lo =5 - — o — il ol oM 20 n r ojd A._o i
= K Ndm T TR R S S R G oof ¥
Todl mepa®@ FUAOy N - = BBz gy -
C oW <l aXorg qu o MR a4
~ I1 7) TS) = < — Ho —- - - S
50 RV Ho = ol 11— = = RIWd & of 18
Kl il R = & & R 10 L il o0 mo @ %0 N R M Tt &
- _._.n LH ||_A| ﬂ m = o o_=._ 7._ o o % m n_w_|_ o_|_ W 7 W_.o ._Eou__mo_u
_lu_ _ ! - ey 1[C 4 1 —
e R =m0 U 5 SSmKaT®E @ D
Rl X W R o R - L
- g o0 oo KDL RO WD N OmoSsl ol 20w pd
N mlu_ = _/n_ = 7|_ -~ = _/n_ =0 =1 oF < ~
KF =, S 30 <l KE > 3 - KE %0 RI Zn &I o —
Ok & Ml ND ol o2 O RO I of O ® oo oA Al T Ko 2



