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(VRSA #AHZ

20102 128 HEYFHRZZYD L= NFHN E2gdAMAZ 2= 2L,
2017 6% 3YREH MEZUFHT+LAAMAN)LZ Tt

<2020 HFEE=FAA JHEO| T2t M2EHBELE 2F

« T BIEOLORMLEEAR EH(VRSA) HEE = oi8(20234 128 7IF)

(VISA ZE=

£ 20174 6% 32 VRSA LHS0| MIZLYBEILAACZ HEU| VISA LSS
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VRSA Z%Z Lo VISA ZAZE AT 28
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25 Bt 00| A LA EH I &= Qb (Vancomycin—resistant Staphylococcus aureus)
< BHADO|MESSELME M = (Vancomycin-intermediate  Staphylococcus aureus)
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2 & 524%] AE7E Harg

HiE o]F 20199%71A] AL

* QI=(16), OI=(14), OIEH(11), W7|AEK9), BatE(1), &
X &X: Journal of Advanced Research 21 (2020), 169-176, Vancomycin resistant

Staphylococcus aureus infections: A review of case updating and clinical features
o

o o|F ml=ollA 15, 16WA] VRSA #2] Al7F Hal¥0](2021d 27 &), m=2

AL 164082 437(2023.11.)
Z£X{: CDC Reminds Clinical Laboratories and Healthcare Infection Preventionists
of their Role in the Search and Containment of Vancomycin—-Resistant Staphylococcus

=E8Z(1)

'>:< <
aureus(VRSA),URL: www.cdc.gov/hai/settings/lab/vrsa_lab_search_containment.html
o=

ZEAR(VISA) HES

O|MZS S L M2t

——

Lt Y30
1) 2wy
3 ZolE Ao 20009 EEAARAEOR X4 o]F

o FollAE 19984 A
AhiE oz HuEglon, 20174 Mg AR A A] Alwr)zolA A|LlE ekt

2019 44 302 o]F tA] ZetEo], 202397H4] & 184 AL
FE | 20179 20184 | 20199 | 20208 | 20214 20224 | 20234
VISA | - - 3 9 3 1 2
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2) MIA

16

o t|= 27} AW ZHA] A AE(NNDSS)
S7HR AgE o] 2022¢ 827 I

MESESEMIE AT (VRSA/VISA)

O qifu

4Egs XY

° 1996d YRo|A A HuE o|F

[e)
L opyo] 37

£33 Ala1E VISA A4E 20204 o|F

T2 | 20164 20174 20184 20194 20204 20214 20224
VISA 108 109 85 76 45 75 82

% =X Centers for Disease Control and Prevention. National Notifiable Diseases
Surveillance System, 2022 Annual Tables of Infectious Disease Data. Atlanta, GA.
CDC Office of Public Health Data, Surveillance, and Technology, 2024. Available
at: https://wonder.cdc.gov/nndss/nndss_annual_tables_menu.asp



* TGlobal prevalence and distribution of VRSA, VISA and hVISA clinical isolates; a systematic
review,

- 2020 OiEF B#ME S8t MAIA VRSA REE2 1.5% [(95% Cl) 1.0-2.0], VISAE 1.7% [(95%
Cl) 1.3-2.0] hVISAE 4.6% [(95% Cl) 4.1-5.1]2 LIEtGOH 20104 O™ 7|2tk 2010HEE
20194 7|7t2 H|WSIHS [ VRSA= 2.0HH, VISA= 3.6H1, hVISA'= 1.38] 7|5t Ho=2 LIEHS
* hVISA: Staphylococcus aureus 7% & L(subpopulation)OfA] vancomycin LSS H0l= 222 LEFE0I vancomyain

MICE Z4+ B0f &oiLt populatlon analysis £ StH MIC=4 mg/L2! w#=0] ZBIE) U= FRE 20|
** 2N AR 1997H~2019E 98 St VRSAVISAhVISAE 7|2 7|¥EZ Medline, Embase, Web of Science

S =2 MRS Saff AMSH 3,200719 ¥E & LY S.aureus 22| = & VREA, VISA, hVISAZt
I, RES, HIHY, X9 S0| ZafE QI7t iy S5 16574
VRSA 1.5(1.0-2.0) 23 0.000 65.3 0.0001
Owerall VISA 1.7(1.3-2.0) 50 0.000 83, 0.0001
hVISA 461(4.1-5.1) 82 0.000 89.2 0.0003
VRSA 1.2(0.5-1.8) 8 0.017 59.0 0.000:0
Research before 2010 VISA 1.2 (0.9-1.5) 31 0.000 79.0 0.0000
hVISA 4.0 (2.9-5.0) 70 0.000 848 0.0003
VRSA 24(1.4-35) 15 0.000 69.0 0.0002
Research after 2010 VISA 43 (3.0-5.7) 19 0.000 86.3 0.0005
hVISA 53(25-8.3) 12 0.000 84.3 0.0003

(Prevalence of VRSA, VISA and hVISA isolated from human clinical samples based on two study

periods)
VRSA % VISA %% Ifnvs.-:x\ %% VRSA %
1.1 {(0.0-2.7) 1.8 (0.8-2.8) | 4.4 (3.2-5.5) 1.2 (0.7-1.8)
| E
/ | visa s
| 21 (0.6-2.6)
o
™North —
America Axin i ___{h\-flw\ o ]
4 4.7 (3.9-5.4)
VRSA % — Europe ]
3.6 (0.5-6.6) |
: A
VISA 2%
1.0 (0.5-1.4) |- ‘“‘\.\
o S e Adfrica

hVISA % -9
5.2 (4.3-6.1)
Snu.:h' ,/ P Areony S
America - T
- e 112 (8.3-14.1)
VRSA T VISA 25 hWVISA %4 - VRSA'};._ ::
[1.5 (0.1-4.>.<)] Ll-" (0134 4.0 (0.2-7.8) l iy '\,-1\,-'\.. i}
] ] P 2 i 0.6 (0.0-1.3)

(Distribution of VRSA, VISA and hVISA isolates among different countries based on meta—analysis
of published original articles)

% &X: Scientific Reports (2020)10:12689, Global prevalence and distribution of VRSA, VISA and
hVISA clinical isolates; a systematic review
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7 et gL S L MIZ=(CRE) ZE3

(Carbapenem-resistant Enterobacterales)

KB 7=

x o) 7HHHH'AH| SHiX|(ertapenem, meropenem, doripenem, imipenem)t| EA S 71X
B Ol Lol HLiM==0| oot ZgEst
« LR OfLZh M MAXMCE J7Iots FAM
+ 20104 128 HYUIHRIGHLY)2E XFEHO BELUANAZ 2G| 2L
20179 62 3YRH H3ZZGYHTSLAMANLE Het
aaes 20209 12 1Y ZEHHYE HEESAMA HHE)0 m2t Mg HgYe=E HY
STUES < IS M UWMITS(CRE) AES § 7t E AN S HMES(CPE)
LSS 9F 73.7% RHX|(2023)
- Ziggolgiy Jhgo| w2t 20233 128 14Y2E JHIHAWSEWAT S DS
24830 HIHAHSEUMTS dFE5C= HE
HA o 7HHHH LS LM =(Carbapenem-resistant Enterobacterales)
soyzz CRE ZgZ At = HAAXERA ] &-7HY H=, @FE 7|7 28 # &
== 2 Soff Mo Jts
&g c QIZBSEEX], AU, S ts ARZotd 7L I HXItF U= Sei=
L2l Zgeo] =2
=o=ara T2 QEAES 297|H ATHUE, HE H HES S Oyst 4AS 7Y
oiatza | ZTHHHE WHES LEUE E2 o AS 2AM0 dS UEL=E 397t ROt
ﬂJOJ’I. = o
X=7t 0=

ULAAOIN el Hibts S 7HHHEA A e T 7120 feols o
* O Proteus spp., Morganella morganii, Providencia spp.= imipenemOi|

IE | gy st s Ly BEsiEE mgeR 28
[ | S o o Lo/l E Jo LSO
222 T HRMEE 0l XIZO| (0] O, CRER Is) 2SS LiEtHs
5 2 | 2V EUH A2 gy
- CREZ} 22150l 2I07om BEElDl, SIH| 2144 2T HIoR 21 Belel
Aofstol %2
) AP NgY 24 U BESE 2@ X Of
- Bixjole] BES S5 UM OIS I3t 2M7| SO BEFO| U HEF 4
Ol W B2 - 0j27|70) A5/ARS HAS| AWOIH BN AZ N 22E F4
+ 9|27 [BOIAE TSR S0] 2RSSR ZASH, E2lsis ZP0l=
2 A

A A2, IEF9|, et ieiEsT ALE, HEA EAL S

1) CDC, CRE Technical information(https://www.cdc.gov/hai/organisms/cre/technical-info.html)

2) Proteus spp., Providencia spp. Morganella morganii 2| imipenem MIC(ZAAMIsT)= meropenem =
doripenem MICELH =2 ZgH0| AUCH, 0[2{3t 22|72 7HIHARHEAS| HiHI= T2 7|H0]| 2JaH
imipenem MIC Z{0] 4% 2 £ US(EX: Clinical and Laboratory Standards Institute, CLSI 2023)
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o ZRHAUIIIAFE(Carbapenem-resistant Enterobacterales, CRE)-S Z1HHH| W A|
A WS Uetdls AU gtttk

o CRE9] 7MYl Y/ 7142 7HHH A A E8AE /ot FHAl
(Carbapenemase-producing Enterobacterales, CPE)°]| 93t A} fEH=
Efflux pump)Ht A E3k4 H3E AmpC B-lactmase E+ Extended-
spectrum B-lactmases®] ¥t} B4 528 ZHHYA FAEA ) WS Hol=
GUAl-E(non-CPE) 2.2 EF3IT}3)

e CPE= 7}‘3@]@—5‘3]1; AF ;9}0}1‘ TR E2kAn E(Plasmid)doll 2
ol & tE ALl E WA A= ﬂﬂ] Austo] CRE EH4te] & 9=
H|X ™, non-CPE°] H|s} 437]1_ W Y Eo] mie =2 AoE LA
Qtt.4

o U= 1990t Z8F Y20 2 HE Metallo-B-lactamase(MBL), IMP-1
AV} AupE o =4 CPEZE SAEE] ARRISIoH, 11 9 e 7HHd s asas
ﬂ’i"ﬂil‘i—‘ﬂ FA=HA CPEY] AR = AR S7H= 1L Qe AAolnh. =
CRE #@Y¥35 5 CPE 74959 vH|&2 20184 49.8%, 2019¥ 57.8%, 20204
61.9%, 2021% 61.9%, 2022¢ 71.0%, 20234 73.7%% AR5kt

rol
ot

I:ll(zll

=~

ot

5 54

a

J

N
rhu
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o 20239 FEFAZT FAAA] ERE(AULS 1,000€D)- HEVI A et
(VRSA) 25 0.09, ¥Erle UV I VRE) 71945 0.08, THIUYS oA U[ERtEH PR
(MRAB) &5 0.05, tHAIWd=5wHMRPA) #95 0.01 0= 4larg

o TN 9] A Ree(HUYs 1,0008D) HEP I S HZ=UHMRSA) S 0.79,
TR o A IERTEHETRAH(MRAB) 75 0.76, RERlo KIUVFILSHVRE) 495
0.61, THIW =5 (MRPA) S 0.40 =0= Al

2 HH 222 2N o AN 222
VRE MRSA MRPA MRAB @ VRE MRSA | MRPA = MRAB
20134 0.05 0.16 0.01 0.05 0.30 1.62 0.24 0.89

7

20144 0.05 0.14 0.01 0.05 0.34 1.60 0.22 0.99

20154 0.05 0.15 0.01 0.05 0.40 1.59 0.26 1.06

20164 0.05 0.13 0.01 0.05 0.42 1.42 0.27 0.94

20174 0.05 0.12 0.01 0.04 0.42 1.26 0.27 0.81

2018 0.06 0.1 0.01 0.04 0.48 1.16 0.26 0.78

20194 0.07 0.10 0.01 0.04 0.52 1.00 0.26 0.65

2020 0.07 0.1 0.01 0.04 0.60 0.94 0.32 0.64

20214 0.08 0.10 0.01 0.05 0.59 0.85 0.35 0.65

20224 0.08 0.10 0.01 0.07 0.62 0.88 0.40 0.94

20234 0.08 0.09 0.01 0.05 0.61 0.79 0.40 0.76

- 2 AN 22E = (EUAMOM oiY CHRUE=0l 228 & / & MELS) x 1,000

- 2 o FA 2elE = (Y 2 YYLHAIM oY TS0l Z2lE A / & &) x 1,000
GiE oM Z=2 HMAst 20|22 g7t 52 L4E = US
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gMEToFel SMH 24N BY JIE

_ A SUTEAE (mm) £A TS (1g/n0)
™ S5 aad  ESE UM 4N BSE Uy
Oxacillin - - - - <2 - >4
Cefoxitin 30ug 222 - <21 <4 - >8

X ZaM 7122 CLSIM100-33™ ed. 2023)0 =A

N
rhu

2

Ar

MRSA ZEE E24A

T&2 20154 2016 20179 20184 2019 20204 2021 20224 | 20234

oA | 015 0 013 | 0.12 | 0.1 0.10 | 0.11 0.10 | 0.10 | 0.09

SHQAR | 1.59 1.42 1.26 1.17 0 099 | 094 085 | 0.88 | 0.79

% MEA
o A 2212 = (FUAMUM Y TSR0 221 Xt/ & KAL) x 1,000
oY 9| 24H| 2218 = (Y 9 YNAROIN HY CHILEO| 224F Xt / 5 HEUA) x 1,000

@i oM S=5 HM7st [0|22 72t =2 2YE = US)
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o kS Rt AAL 71e: SEANN E2Rt e+t T HAIU A sa+t BE71%
R 7
- ZHHE A, o2 B ZARIEA, EREFEEA 370 ALE AN 2+
g =<l
7 HHHH R A| OfD| .= 2| ZAIO|=A| E22EEA
O[0|HY = HZHY E= OfO7HAl T ELatopo|Al MNEZESAR! E=
CofHE 2 S SAR
=570 FUH ALY BHIIZ
2 CjA3 HTEH(mm) E|AARHSE(ug/mL)
B ST 2y BSE WY zeY 3SE | UM
Imipenem 10 ug 219 16-18 <15 <2 4 >8
7 HHHH A Meropenem | 10 ug >19 16-18 <15 <2 4 >8
Doripenem 10 ug 219 16-18 <15 <2 4 >8
ool Amikacin’ 30 ug =17 15-16 <14 <16 32 >64
ZEIMOIEA Tobramycin 10 ug >19 13-18 <12 <1 2 >4
S Ciprofloxacin | 5 ug >25 19-24 <18 <0.5 1 >2
Levofloxacin 5 ug >22 15-21 <14 <1 2 >4

* Amikacin 2Z(urinary trac)A £2|= A0 CHoA T 217

X AN 7122 CLSIIM100-33“ ed. 2023)0 2A

MRPA ZEZE BEHA| =28

T2 20154 2016¥ 20179 20184 2019 20204 20214 | 20224 20234
HHAXN | 0.0 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
JoHIAX | 0.26 027 | 027 | 026 | 026 | 032 | 035 | 040 | 0.40

A 22lE = (AL i TAUE0l 22 A/ & MELS) x 1,000
Q| Al 222 = (2 2 LYAHMOIA oY THHLg=0l 22l At/ & MEL) x 1,000

H
@lilg oM =5 HMret [0|122 7t S=2 ZYE = U
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Ct ZEHIIE

- B o]9] WA AANA AW oA I ERE vty o] EEldE AR

o AGS I3 AR A1 QARG Best o ERtE kU E B
SR oA M =Bt ket 7] o] Bt 7

.

g &<l
7t ofui- 22| FAO|=2 s223sE
OO E= KRN E= ORI i MEOIOIM EE | NDRERARM ES
zolHy EEELI JEEEON
ORAILIEHIQOILIZO| SMH 24y BY7|IE -
A3 HESHM(Mm)  EHAIKSE(ug/ml)
e .

L=
ST 44 | ZSE | WY | A+Y BSE | Uy

Imipenem M0ug | 222 1 19-21 | <18 <2 4 >8
2 4 =8
2

IA

7 A Meropenem | 10ug | 218 | 15-17 <14

IA
N
\%
(0]

Doripenem 1M0ug | 218 | 15-17 | <14

Amikacin 30ug = 217 |15-16| <14 | <16 32 264

Of0| = .
> - < < >
Za)3A027 Gentamicin M0ug | 215 1 13-14 | £12 <4 8 >16
Tobramycin | 10ug = 215 | 13-14 | <12 <4 8 >16
Ciprofloxacin | bug >21 1 16-20 | <15 <1 2 >4
SE2H=EA
Levofloxacin 5ug 217 | 14-16| <13 <2 4 >8

% 44N 7122 CLSI(M100-33" ed, 2023)0 =71
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MRAB ZES EE2ZA =2l
20184 | 2019 20204  2021'd 20224 | 2023

FE 20154 20164 20174
soiz® | 0.07 005 004 004 004 004 005 007 005

=10

dAAN | 1.06 | 095 | 0.81 079 A 064 | 064 | 065 @ 094 | 0.76

X LS4
- 2N M 22lg = (FULHOIM i CHAE0] 228 Xt / & K x 1,000

ol 9 ZX| Z2E = (8Y 2 YJHNOAM oI CHLg=0] 2218 A/ & AHEL) x 1,000
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