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| Background and Objectives ™

Antimicrobial resistance (AMR) surveillance in the human and non-human sectors is conducted through
separate systems reflecting sector-specific characteristics. In humans, surveillance focuses on antimicrobial
consumption and major resistant pathogens, while in the non-human sector antimicrobial sales and resistance
are monitored in livestock, companion animals, and food (retail meats). As AMR is a cross-sectoral public
health issue, integrated analysis is essential. This report presents consolidated data on antimicrobial consumption
(sales) and AMR rates to enable cross-sector comparison and integrated analysis.

| Scope of Data and Methods ™

AMR was analyzed using bloodstream infection surveillance data from ten general
hospitals participating in Kor-GLASS (since 2016) by the Korea Disease Control and Prevention Agency
(KDCA). Antimicrobial consumption was analyzed using healthcare claims data from the Health Insurance
Review and Assessment Service (HIRA).

AMR in livestock (since 2003) and companion animals (since 2018) has been monitored
under a national surveillance system led by the Ministry of Agriculture, Food and Rural Affairs (MAFRA).
Samples are collected by provincial laboratories, antimicrobial susceptibility testing is conducted by the
Animal and Plant Quarantine Agency (APQA), and antimicrobial sales data from the Korea Animal Health
Products Association (KAHPA) were used to analyze antimicrobial sales.

el il AMR in domestically distributed retail meats (since 2003) is monitored by the Ministry
of Food and Drug Safety (MFDS). Bacteria are isolated by national and regional laboratories, and antimicrobial
susceptibility testing is conducted centrally.

[ Summary and Implications ™

* In 2023, total antimicrobial sales in Korea reached 1,645.7 tons, with the largest share in livestock
(46.1%), followed by humans (39.5%) and aquaculture (12.7%). Across all sectors, penicillins, macrolides,
and tetracyclines accounted for the highest proportion of consumption (sales).

* In the human sector, antimicrobial consumption increased after 2021, reaching 31.8 DID in 2023. The
proportion of Access antibiotics (38.8%) remained below both WHO and national targets, indicating
the need for improvement. Surveillance of major resistant pathogens showed an increasing trend in CRE,
while MRSA and MRAB remained at high levels.

* In the animal sector, antimicrobial sales totaled 786.8 tons, with pigs accounting for the majority. HPCIA
showed a recent declining trend, whereas in the aquaculture sector the proportion of HPCIA continued
to increase. High resistance was observed in key animal-antimicrobial combinations, including
approximately 70% ampicillin resistance in E. coli from pigs and approximately 70% -ciprofloxacin
resistance in chickens.

* Integrated analysis across the human-animal-food sectors revealed sector-specific resistance patterns
reflecting differences in antimicrobial selection pressure, with certain resistances higher in specific sectors.
In the non-human sector, the concurrent increase in antimicrobial sales and resistance highlights the
need to establish a policy evaluation framework linking antimicrobial use with resistance trends.
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Penicillins Penicillins

(antistaphylococcal)

Cefixime
Cefodizime

Cefoperazone and
beta-lactamase inhibitor

Cefotaxime
Cefovecin
Cefpiramide
Cefpodoxime
Ceftazidime
Ceftiofur
Ceftiofur sodium
Ceftizoxime
Ceftriaxone
Cefepime
Cefpirome
Cefquinome

Ceftolozane and
beta—lactamase inhibitor
Fusidic acid
Teicoplanin
Vancomycin
Tigecycline
Methenamine
Clindamycin
Lincomycin
Clindamycin HCL
Lincomycin HCI
Daptomycin
Azithromycin
Clarithromycin
Erythromycin
Gamithromycin
Josamycin
Kitasamycin
Midecamycin
Roxithromycin
Roxithromycine
Erythromycin thiocyanate
Spiramycin
Tildipirosin
Tilmicosin
Tulathromycin
Tylosin
Tylvalosin
Spiramycin and
metronidazole
Avilamycin
Aztreonam
Nitrofurantoin
Metronidazole
Ornidazole
Tinidazole
Linezolid
Nafcillin
Sultamicillin
Amoxicillin

Amoxicillin and
beta-lactamase inhibitor

Amoxicillin hydrate
Amoxicillin Sodium
Amoxicillin trihydrate
Ampicillin

20234 oy
U AR BE

Q1A

0000 O0O0 O O 00

OO0 O000: O

OO0 O 0000

@)

O 000000000

o =S
=2
=

0:0:0

00

000000 O

@)

00

000

HIA
QUM ALS
QIH|ZH AL
QIH|ZE AL

IA

HIA

HIA

HIA

HIA
QM| AL

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

CIA

o
#Hu
#Hu

CIA_HIA

21X ME =K

QIH|ZE AL
IA
HIA
HIA
HIA

QAT AL
HIA
HIA
HIA

HIA

HIA
HIA
HIA
HIA

#Hu

#Hu

VCIA

VCIA
VCIA

VCIA

VCIA

VIA

VHIA

VHIA

VCIA
VCIA
VCIA
VCIA

VCIA
VCIA
VCIA
VCIA
VCIA
VCIA
VCIA

VCIA

VCIA

VCIA
VCIA

VCIA
VCIA
VCIA
VCIA




20234 Fope

SHlid A" gl =L AL S8t
Q1| S=
Ampicillin and
betg—lactamase inhibitor O HIA VCIA
Ampicillin hydrate O HIA VCIA
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Oxytetracycline O O HIA VCIA
Oxytetracycline HCI @) HIA VCIA
Tetracycline O HIA VCIA
8-Hydroxy-5— nitroquinolines Nitroxoline O QIHITH AKE L
Others Nystatin O




2023 =7t S AT X HYE CEE

D aum aey
R AL (Rl
=

1. Q& ¥ H|QUN| L ™A Sy
« 20239 = HA 6&*“%11 AR A AFE e, wHEsE, VEsE, &
AME HEHIZLE Jl&o] 758.1%

AENAY TS 33t A2 F 1,645.7E0]312H,
} @orar, QA 650.7E(39.5%), $AF 208.2E(12.7%) &2& UEhd

(46.1%)0.2 7P w9k

1.

20234 U A MK ALEZHE)

1.1% 0.6%
JIEtE R wEER
St

S22 ¥ o ¥4, 22 &7 5 =¥

% SEO0|A lonophores M2, 7152 A XS, JEtsE2 &

UM AEE

o Q1A FAYA AREFL 20169 TAIIAF =7 YA WA FEHR, AlSY o] & R]& A4S oL,
20214 o]% Z7}sla] 20234 31.8 DIDE <l

o TA32}F 271 FAA WA FEH2(2026-2030) 014 Q1A FAAA AREH EFEX = 20254
(20234 712 AR) =] 10% #43E 28.6 DIDE A

M AI22F =0|(DID, 2014~20234)

il% oo T

40 20304

I K|

28.6
o
=3
)
oo
3

2030

2020 2021 2022 2023

2018 2019

2014 2015 2016 2017

% DID: Q171 1,0008Y 1 A



W SdH AEE ¥ YEE AEY

« 2023 CQIAO)A 2AH cephalosporin AlE FAA7F 71 @Wo] AEEAA, beta-
lactamase inhibitorE E35l= Penicillin A€, Macrolide A€ +£2& Wo| A&
« A F£5HEE Amoxicillin and beta-lactamase inhibitorgE 74 @o| ARESIA AL,

Cefaclor At cephalosporin AE), Clarithromycin (Macrolides Ag) &

20231 A HZE AISY 22N 10) 20231 BT AIBZ 2UA 10)
1 2nd- genera’uon Cephalosporms 133 0 Amo><|C||||n(and betaactarrese inhibitor) 118 7
2 Penicillins(indudng betedactaese inhbtors) ~ 124.2 2 Cefaclor 97.2
3 Macrolides 122.5 3 Clarithromycin 79.8
4 3rd—generation cephalosporins 55.9 4 Amoxicillin 42.6
5 Penicillins with extended spectrum  42.8 5 Roxithromycin 34.3
6 Tetracycline 41.5 6 Doxycycline 33.3
7  Fluoroquinolones 40.5 7  Cefuroxime 29.2
8 1st—generation cephalosporins 21.7 8 Cefpodoxime 23.3
9 Nitroimidazoles 18.3 9 Metronidazole 17.7
10 Rifamycins 10.9 10 Levofloxacin 15.6

% DDD (Defined Daily Dose): 2dim|o] FHEREZ FQ MSS0H sl 20| 517 St FH5H0F oh= B |XIEY

W AWaRe 2R0| U2 MM AL F0|
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%WXﬂ AHE HF 70% oldS HRE AA
+ 2021~202349 H A AR vl 9F 38%, 9 A= oF 61% H EF FBA=
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o
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Eg Watch
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& 42.7%
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2021 2022 2023 2030 B8

< WHO AWaRe 25HA|
 WHOE CHIE A2 SHUXOf CHal WA 98 At 3 X2 &0 124610 AWaRe 22 HA|
o SHMIH| AR RM&Q0f M2t M2(Access), F2|(Watch), 25 (Reserve) 1222 T4
- "Z(Access): UAMLARO0| Ot 1xt XEHZ 24 AFB0| HEEE= A
= D LMol =0t £ ZET MSHOE AEaH0F She A
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W WHO 28X Z2 x| 2FAA0 ME AEE

* WHO= @8AI7F AHE A=A AHAsh= oty SR 58 7€l R, $5 49 A=A
T4, Al oFAl9 7hsd, WA A Al AR gk alElste] FAIE HPCIA, CIA,
HIA 2 [AZ &

« 1% HPCIA= 3 - 449 cephalosporins, Quinolones, Polymyxins (Colistin), Phosphonic
acid derivatives (Fosfomycin) 522 A GAI7}T Q= 55 oA AlsHE o2 ARgst=S dil

« HPCIAS] sfigdots A= 20219 65.8004 20239 97.62(+48.3%) 57t CIAE
72.4°14 137.72(+90.2%) S7F HIAE 225.99141 379.005(+67.8%) 7t

WHO 23ty 32 YHl 2RE A83(2021~20234)

700

600
Z 500 B HPCIA
2 400 CIA
o
T oo HIA
» m A
=< 200 [ Others

100

WHO oJsts Z2 SMA 28 A8 U A2E(2021~20231)

" AFZ (2t DDDs) HI8(%)
== 20214 20224 20234 20214 20224 20234

A 382.0 506.5 624.4 100.0 100.0 100.0
HPCIA 65.8 79.1 97.6 17.2 15.6 15.6
CIA 72.4 105.6 137.7 18.9 20.9 22.1
HIA 225.9 312.4 379.0 59.1 61.7 60.7
1A 9.7 0.0 0.0 2.5 0.0 0.0
Others” 8.1 9.3 10.1 2.1 1.8 1.6

* QOthers= O/2F Y WHO 2IX2t At #H11

& WHO 9J&tX =Q smix 22 7|2

* WHOOIIM= 4K LEde= °|°f OIEO| AL S zasfol| Hofl, AR X=0A SEM7E 7HKE lefd Qe ThA|

7588 7IECE YMHNE 4HAE &

0 24 =95t S| HPCIA (nghest Priority Critically Important Antimicrobials): £5Z0(Lt CR|LiA R 2 XIZ0M
EHKﬂ Xz ZH0| Al QAL 01 MISHHR! ShAtH|

> 27 R0 ZASCE AMEotl, FSHQI H2|QF ZAPE HR

@ IR =93t sHiX| CIA (Critically Important Antimicrobials): Y& X X |2 SME =I5t 0{FS| aiAl XZHZ AR
S LA SHMA| QAN SI5H0| 37| W20 A3 ARRDF K&l LA SUHY T

© 395t A HIA (nghly Important Antlmlcroblals) HUNCR OiF| 7St Xz & 10| WA S0 S|

0O 25 92 3HMH IA (Important Antimicrobials): CHA| A7t S22 SH4F|

=2 oee i*olﬂ—l S0 CHet 2FO|H, A AI8C| MO XMYe| S Wish= =2 Ofd



w
ol
MO
ool

UM EHOHES

OB
re
=

L]

LB

c 5=, tHEsE 4 7 58 TAA § w2 20179 o fARE £2(20219 AL)oE
A, 20239 786.8ECFE A thH] 1.4% F7F 20149 thu] 22.8% 57t

* 32 di o] Wt 20309 7 A Bl R 241 mg/PCUY(2025E 268 mg/PCU
71 10% 4 =3)

» 2 SN A2 X|E(mg/PCU, milligram per population correlation unit)

« ASE 5= HHY YXH(biomass) 159 & ASE SdH R& E(Mg)C2, iFA: SUH Fag= 5 A8
(mg)g il =7HAE0 S22 MiS BIEst BESE & YA PCURE L %t

« S SIME| AIRYS FHHOZ HWE I AIRSHE BEEXEY

S= YN oY F0|(E, 2014~20231)

1,000

877.3

786.8
800

il 600
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200
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% lonophores H|2|

g
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W SE3Y N T

* 20239 HA(G43.28)7F 7FE w2 BT B1S(69.0%)2 AARH, H(127.68/16.2%),
4(87.4E/11.1%), 718k 5&(19.02/2.4%), WEE=00.7E/1.2%) &
o 2] FYA AHEFS STHEARE 20149(429.18) oM 9F 26.6% SVt

2023 S= FYH HUH(E) S=E JYH TN 501(2014~20231)
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[ 2023 201 BUA AST 2 WEE ORE EHEDN |

W SN ALY T
20234 7| Penicillin A€ FYAI7}F 253.28(32.2%) L2 714 wWo| =l 0™, Amphenicol
AL(117.2%), Macrolide A|E(115.3%) ¥ Tetracycline AE(83.4%) &

* 20149 ©|& Penicillins ¥ Macrolides AFEHE X< 27}, ¥HH Sulfonamidess= 74

S= UM ASE 4 59 HIEHE) 2023 S= MM AGE ARBE =S 10)
300 ShIH| A1 A2E(E) | HIZ(%)
550 1 Penicillins 253.2 32.2
2 Amphenicols 117.2 14.9
il a0 3 Macrolides 115.3 14.7
i 150 4 Tetracyclines 83.4 10.6
B <56 3 Sulfonamides 43.8 5.6
S 6 Polypeptides 40.0 5.1
= 7 Pleuromutilins 36.8 4.7
° 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 8 Aminoglycosides 33.2 4.2
=@— Penicillins =@ Amphenicols =®= Macrolides 0 Qumoloneg e o
@~ Tetracyclines ~®= Sulfonamides 10 Lincosamides 16.5 2.1
S=3E N ASH THNE

+ Penicillin AE FYAE 7P Bo] ARESHH, RS BF Macrolide AF
Aol A& F7F A
« 9 % 20219 Enrofloxacin TAA BujEA] X2 20229 Fluoroquinolone A&
FAA AEF S, WhH Amphenicol AQ FIA AREFE F7F FA
« S5 =0H, 11goDolA= Penicillin AE 4, Cephalosporin AY 5717F 544

9

o W X|
60 200
50
150
__ 40 =
i @
i 30 W 100
& =
T
20
50
10
0 ——@——- =" o
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
—®— Penicillins —8— Macrolides ~®— Tetracyclines —®— Penicillins —®— Macrolides —@®= Amphenicols
—®— Cephems —®— Polypeptides =@= Tetracyclines =®= Sulfonamides
H E‘='( . 710F )
50 3
40 °
4
2 I’
il 30 il /
» L] o~
=l = 8 d
w20 w
1 B
-
10 ;/‘—":- ; : E
'__-.—
0 0o @ & L 4 A4
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
—8— Penicillins =M= Fluoroquinolones —®— Tetracyclines —®— Penicillins =® - Cephems —®— Polypeptides
° If id @~ Amphenicol —®— Macrolides —®— Aminoglycosides




S=0|AQ| Ciel: T 24X
« =04 7P wo] ARSsE FAA|E= Amoxicillin, Florfenicol, Tylosin 4=

202349 S= A MM THHZHASL] 10)

WHO = [ U A8 &
Amoxicillin 162.3 Penicillins ME, SF, Fi

2 Florfenicol 117.2 Amphenicols HIA S, &M
3 Tylosin 81.7 Macrolides CIA S=
4 Ampicillin 76.3 Penicillins HIA A B
5 Chlortetracycline 73.4 Tetracyclines HIA 3=
6 Tiamulin 36.8 Pleuromutilins A 3=
7 Tilmicosin 30.9 Macrolides CIA 3=
8 Bacitracin 25.7 Polypeptides IA 3=
9 Sulfamethoxazole 16.6 Sulfonamides HIA =
10 Lincomycin 16.5 Lincosamides HIA M, S=

W SESYH YT T S|
« A& Amoxicillin, Ampicillin, Tylosin, ®|Xl+ Amoxicillin, Florfenicol, Tylosin, =
Florfenicol, Ampicillin, Chlortetracycline <=°]H, Bt#{5&=2 Cefalexing 7H &o| A&

EHX]

1 Amoxicillin hydrate 315 Amoxicillin hydrate 114 9
2 Ampicillin hydrate” 15.0 2 Florfenicol 87.6
3 Tylosin phosphate 5.4 3 Tylosin phosphate 68.2
4  Ceftiofur sodium 45 4 Chlortetracycline HCI 33.9
5  Chlortetracycline HCI 3.3 2 ;‘fﬂ?ifi'lﬂnhﬁ‘i;ﬁgfe’l fumarate 3;;‘
6 Neomycin sulfate e 7 Tilmicosin phosphate 23.0
7 Bacitracin methylene disalicylate 2.7 Chlortetracycline hydrochloride

8 Penicillin G procaine 23 8 calcium 20.9
9 Oxytetracycline HCI" 29 9 Sulfamethazine 13.9
10 Florfenicol 2.1 10 Sulfamethoxazole 10.8

2SS 2O - 2100

2 w0l B 2

1 Florfenicol 27.1 Cefalexin

2 Ampicillin hydrate” 23.9 2 Penicillin G procaine” 0_5
3 Chlortetracycline HCI 95 3 Polymyxin B 04
4 Tilmicosin phosphate 7.2 4 Ampicillin sodium” 0.4
5 Lincomycin HCI® 7.0 B Tylosin tartrate 0.4
6 Amoxicillin hydrate” 6.1 6 Enrofloxacin 0.2
7 Colistin sulfate” 5.1 7 Neomycin sulfate 0.2
8 Bacitracin methylene disalicylate 4.9 8 Amoxicillin hydrate” 0.2
9 Tiamulin hydrogen fumarate 4.7 9 Metronidazole” 0.2
10 Sulfamethoxazole 4.2 10 Ampicillin hydrate” 0.1

* 20232 71E =W AR - SS0M 2F Al8ots A
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| 2023 27} SME ARRZ U LY

W WHO 28ty 2 x| 2RHAH0| K2 Tl
« HPCIA: 202149 ffsF 22 3 AAFAR 20234 43.6% Tsigion, A4 dajzo]
5.5% AHA(3Z}F thFof w2t 20309 =04 HPCIA A wilg& Z#H= 4.9%), CIA
T &L A& 7 AR 20239 AA @] 20.9% AHA]

X 2RE TIHZHE, 2014~20231H)

09

S2 WHO 985 58

1,000

800 0.7
800 0.7 o 05 a5 @f’i-j\\ 0.5 o4
07 . O . o N -
0.7 - DEeon B
00 o — . ss2 606 656 l7es (781 B HPCIA
|
@ o CIA
B0 spo 554.9 HIA
=4 530.0 504.1 504.3 507.7 490.4 502.0
® o s00 487.7 513.2 :
437.3 = . |A
300
] o o I Other
200 - o — ] g 3 152.7
100 113.6 102.7 110.0 131.2 134.6 137.5 1426 - 151.8 164.6

2014 2015 2016 2017 2018 2019 2020 2021 2022 203
&2 WHO o™ 39 SN 284 HiHE(%, 2014~20234)

8.7 7.2

HPCIA 11.5 7.3
CIA 17.7 15.0 15.2 17.0 18.0 18.0 18.4 17.4 19.6 20.9
HIA 68.3 71.0 70.8 68.5 67.3 65.9 65.5 63.3 63.2 63.8
A 5.1 5.1 5.9 5.9 7.4 7.9 8.5 7.7 9.9 9.7
Other (OI2% 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

W =2 SEY HPCIA TH{2K2014~20234)
« 202149 o]% A - HiA] - HollA EF HPCIA ®ojsFo] A A4
4 - HZ]o A= 344 cephalosporin AlE, oA+ Quinolone A¥Q] T4Vl F3s5H,
Colistin THF Z7T FA|

A0M2| HPCIA EdmI'E TofZ

10 — 3,
i 30 'E 3-4 gen. '
E E cephalosporin:
|E=L| 20 ;J === Quinolones

=== Colistin

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

SixI0A el HPCIA SidE Tz SoilMel HPCIA SdE Hijg

40
15
30
10 — -
& 3-4 gen. ||£ o= 3-4 gen.
ﬁ;‘ cephalosporin g 20 cephalosporins
g “== Quinolones ] === Quinolones
5
— ket 10
Colistin === Colistin
0 L —
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

10 -
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oo

300

244.0 2328 2441 2404 231.0

250

200
158.4 159.0
150

O EHE)

100

50

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

rin

0] #gE Z2utz HHE

o2

X 20197 2020 B 2AE IR 714 AB0| OE iz 2A0l
W A AEYE T
* Tetracycline A€ FBAE 7 ol B(202349 71 AA| TliFe] 53.3%), Penicillin

(14.1%), Quinolone (12.3%), Macrolide ¥ Aminoglycoside AA(5.7%) <02 o] A&

A SN HGE THIEHE)
[ =A ] [ 244.0 ][ 198.5 ] [ 232.8 ] [ 244.1 ][2404] [ 158.4 ] [ 159.0 ] [ 231.0 ] [ 214.1 ] [ 208.2 ]
300
250
__ 200
)
0 150
[=]
[Ed|
100
50
0
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
" Tetracyclines " Penicillins ¥ Quinolones
® Macrolides ® Aminoglycosides ® Sulfonamides

3rd, 4th gen. cephalosporins " Lincosamides

" Amphenicols
¥ 1st, 2nd gen. cephalosporins
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X 20191 2020 TOUNE HaAs = 7HE JS0 ME Yz 449
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W AOJAMQ] CHEl Mo SHME|
« 202348 A A 71 ol ARESE A= Oxytetracycline HClO|H, AA| ®of=Fe] 53.3%

Z}A], o]o] Enrofloxacin, Amoxicillin hydrate £ & @o] A&

20234 4 M| HORZHER 10)

WHO 85 | 3u A8 &
HIA

1 Oxytetracycline HCI 110.9 Tetracyclines a4t
2 Enrofloxacin 18.7 Quinolones HPCIA 15, At
3 Amoxicillin hydrate 15.9 Penicillins HIA a4t
4 Neomycin sulfate 11.6 Aminoglycosides CIA a4t
B Erythromycin thiocyanate 10.0 Macrolides CIA a4t
6 Amoxicillin Sodium 7.2 Penicillins HIA a4t
7  Florfenicol 5.9 Amphenicols HIA 7%,
8  Sulfadiazine 4.9 Sulfonamides HIA 715, s
9 Oxolinic acid 3.9 Quinolones HPCIA a4t
10  Ceftiofur sodium 3.4 Cephalosporins HPCIA At
W WHO 2J8tY 592 Ml EFAA w2 Toj

« HPCIAE 20149¥(7.7%) o|%F 20239Q29.05)7HA] A& J7F FA, AA| HofsF iy HE&x
20149 3.2%°1A4 2023 13.9%%2 IA Z7}
« CIAE: A7t 9F 12E T, HIAE 20214(180.7E) °o]& &Z 714ASHe] 20234 155.6% T

i Z0F WHO 28ty 52 M 2FE HIZHE, 2014~20234)

200

250 oo §

200 oo (R mwe m HPCIA
o CIA
& 150 106 97 s A
3 222.6 205.1 213.8 207.9 B 1626 155.6 B Others

100 175.1

1249 120.7
50 )
o _mfm  wifm Ax% drh A%k iR "

2014 2015 2016 2017 2018 20192 2020 2021 2022 2023

2AF HOF WHO 2J8H =Q sHiE| 28Y mjg(%, 2014~20234)

3.2 4.1

HPCIA 11.8 1.3 13.0 13.9
CIA 3.5 5.0 5.4 5.2 5.0 8.5 6.2 54 59 5.7

HIA 91.2 88.2 88.0 87.4 86.4 78.6 75.9 78.2 75.9 74.8
Others (OI2%) 2.1 3.0 2.8 3.7 4.5 6.7 6.1 5.1 5.2 5.6

12 -



1. 5. Al - 2 - H0IM2] AIEE SR ARZ(TOE Hlw(2023E9 7=

W AIEYE MM ARS(THNZ HlW 2

* Penicillin, Macrolide, Tetracycline A€ AFd &= 4t EF0|A ARgEo] B2 35 Ald

» Aminoglycoside?} Quinolone A|¥-& 44k Lincosamides AL SE0|49] ARE H|F0] =&

* Cephalosporin A2 AP AME H|F©o] ¥1!, Carbapenem AF2 QUA| AT AHE

» Amphenicol AGL SE3} AA ARESETL, Aminocyclitol, Polypeptide, Pleuromutilin,
4 Streptogramin A¥2 T AME

oo

Al SE-FU0IML| TR AZE SN AHS(THE H|w

QIX| (4 2tDDDs)

SE(E) ’
Penicillins @ Macrolides @ Tetracyclines @ Aminoglycosides @ Quinolones
@ Lincosamides @ 3-4 gen. cephalosporins @ 1-2 gen. cephalosporins @ Amphenicols
@ Sulfonamides Aminocyclitols Polypeptides Pleuromutilins @ Streptogramins
@® Ansamycin @ Carbapenems @ Glycopeptide @ Monobactams @ Others
MZ-S2-2A0MO FQ HIGE SAK ALS(INZ H|Z
I S R R
ST A VLT = = =
SSREES smone | HE® | MsH® | usk | MsH® | Hs®%)
Penicillins 167.0 26.8 253.2 32.2 29.4 141
Macrolides 122.5 19.6 115.3 14.7 12.0 5.7
Tetracyclines 41.6 6.7 83.4 10.6 110.9 5.3
Aminoglycosides 4.4 0.7 33.2 4.2 11.6 5.6
Quinolones 40.5 6.5 18.6 2.4 25.6 12.3
Lincosamides 2.1 0.3 16.5 2.1 1.3 0.6
1-2 gen. cephalosporins 154.7 24.8 3.7 0.5 0.2 0.1
3-4 gen. cephalosporins 56.7 9.1 1.4 1.5 3.4 1.6
Carbapenems 2.9 0.5 = = = =
Amphenicols 0.0 0.0 117.2 14.9 5.9 2.9

W HPCIA AM2(THOH)ZF 2M

- Al BB, SAOIA AA YA ARSFY] 15.6%, 5.6%, 13.9%7F 2+ HPCIA A3 AJo]H,
A4 9] Quinolones ARHEO] &S
20234 Al-S2-4M0IMS] WHO /315 50 S%| 229 A8

S(HOZ X HIZ(%)
| e | 0 s 000

e
SHAIE| Al af
=SS wnoe | HIE® | MsH® | use | aszE® | us®
Quinolones 40.5 6.5 18.6 2.4 25.6 12.3
3-4 gen. cephalosporins 56.7 9.1 1.4 1.5 3.4 1.6
Phosphonic acid derivatives 0.7 0.1 _ _ _ _
(Fosfomycin) 0.7) 0.1
PRI (e ©3) 09 139 a - -

*13
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1. 2| R =2 A A LS

I 5 o] At MEel wEt A a8 630l uisl, R 29 e

B
* 6% % CRE WAE2 371 341, 1 9 HA49s AE AW WdE2 44

0.2

CRE E. coli 0.2 03 004 02 03 07
7 HHH AL B MZ S (CRE) 23 K. pneumoniae 2.1 10 21 11 40 68 6.7 7.2
VRSA

SO A EE S (VRSA) Ziois S Bureus 00 00 00 00 00 00 00 00
MRSA S 535 532 47.1 486 474 452 457 452
HENINNSMECAF(MRSA) ZHs O 9Ueus : : : : : : : :

VRE E. faecium 209 340 394 409 386 377 351 346
SHA 00| AM L M AU (VRE) ZES E. faecalis 00 06 06 1.7 10 04 12 07
MRPA .

CHLAKS S Z(MRPA) ZISiS P. aeruginosa = 10.1 121 13.7 248 248 248 245
MRAB A baumanni - 818 834 775 740 835 763 73.7
CHRILHAOA LIS LIEHIROI [F(MRAB) Zigis - P4 ’ ’ ’ ) ’ ’ ’

X S N AMOAM 22lE 3o WNME

W CRE: CHZE(Escherichia col) % 111|%1'1.*EHE(K/ebsiella pneumoniae)

* L. coliz A9/ €799 7P¢ QuEQ] AQloE H]A El YATAS B3 22 7,
K. pneumoniaers BHYYE & (——6] Z=31x14l)9] 29 Yol = 319

« T oS 25 20229 HfH] 2023‘5 -,—51 A HEES §lo] Fol RARHY, Carbapenem AlE,
3 - 4MId cephalosporin A€, Fluoroquinolone 1€ ¥ Aminoglycoside A€ FIAE E3toto]
AXHo R AE F7I9E

CHEZHE. coli) UK. pneumoniae)

WHEE(%) LHEE(%)
50 50

40 o\/-\c ﬂ/o 40

30 30
20 20

10 10
— e ————O
[ — ——3 L = -
2016 2017 2018 2019 2020 2021 2022 2023 2016 2017 2018 2019 2020 2021 2022 2023
=0=Amikacin == Cefepil -0=C d C idil =0=Cipre i =O- ikaci =0=Cefepil =0=C d C idi =0=Cip i
Colistin -0 icin =o=Mer ~0=SXT Colistin =o=Gentamicin =O=Meropenem =0=SXT

- SXT:  Trimethoprim-sulfamethoxazole

14



W VRSA & MRSA: EMI Lo (Staphylococcus aureus)
+ VRSA (snfol4l thy RMEEAD)E ob B gov, MRSAL HUYE 9
Sh gl Ao 05 BRUE 25 dig 28 497 % shid
« Syt MRSA (MEAE W8 SHMEEAT) WEES 45.2%= AAA 27.1%ETH =2 AgolH,
FHEEATFO] F8 YA WAHES HHHoE AZ A FAY

7

o|N

Vv (3 2) &Y HEFId AES: HEFHStreptococcus pneumoniae)
oS O e, Ao 95 W ARd el F2 U0F F U
o 22U} HEARE YT WAAES FT A4 FAolY, Penicillin (11.1%) ¥ Cefotaxime (7.4%)
WAEES AAA B 5.2% 2 0.8%) tiH] ==

o

ST - O (S. aureus) HEAIE 2R (S. pneumoniae)

LHEE(%) LHAE(%)

100 100

90 90

80 80 o\o___/\/\o\o
70 70

60 60

50 °_°\°___o_o\o_o_° 50

20 M 20
30 30
o O\O\.O_Mo_——N 20

10 10
L o o—— 0 o—
2016 2017 2018 2019 2020 2021 2022 2023 2016 2017 2018 2019 2020 2021 2022 2023
5 ek —o=Ci . Sl ~o—Amoxicillin/Clavulanic acid ~ —o—Cefotaxime
. = = ~o=Erythromycin =o=Levofloxacin
~o—Erythromycin ~0=SXT =o—Vancomycin ~O=Vancomycin

- SXT:  Trimethoprim-sulfamethoxazole

W VRE: HUF(Enterococcus faecium ¥ Enterococcus faecalis)

* E facium BY 874 FSLrt =2 2oz HYIE=EAYy} VREQ F8 ¥d+olH, Vancomycin
YAES oF 35% Yoz 20199 o] A 3Alold, Ampicillin WAL 90% W 84,
Vancomycin, HL Gentamicin W32 Z}Z} 20199 ¥ 202149 1™ & 74 A4

* E. faecalise 844t S AT 559 AU B2 M7t 52 SOE AGAHE] 9 FEA9 A
At H}oﬂd":q =04 Ho] ARgsi= Tetracycline—o— 70% W], HPCIAC| <3h=
Ciprofloxacin WSS 30~40% =22 H| 14 =2 YAE X, Ampicillin ¥ Vancomycin

WAES tlf 92 &

Xt (E. faecium) XU (E. faecalis)
LS8 (%) LIS (%)
100 100
90 o — O —) 90
80 80
70 70 o’”_\_w\o/o\_o
60 60
50 50
40 40
20 o— - 20
10 10 oﬂ__g?g&o————"o'\o
oL o— MP—‘o—'O/O_ [o L — =S —
2016 2017 2018 2019 2020 2021 2022 2023 2016 2017 2018 2019 2020 2021 2022 2023
~o-Ampicillin =O=Cipr i -Oo=HL icin —o=HL ycin ~o-Ampicillin =0=Ci in -o=-HL icin =o=-HL i
Linezolid Teicoplanin —=Te ine yci Linezolid Teicoplanin =T ine -’

- SXT:  Trimethoprim-sulfamethoxazole

* 156
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W MRPA: Zaa(Pseudomonas aeruginosa)
* P. aeruginosa= Y A4 dAWAZo] EAE= H+O&, 2023 7| Piperacillin -
Tazobactam(TZP)¥} Ceftazidime, Cefepime WA 5713t HHH, Gentamicin, Amikacin,

Meropenem, Ciprofloxacin WA AZ #4532 W, Colistin WAL 0%Z Fh

W MRAB: OA|Y|EBIE{HI0LL(Acinetobacter baumannii)

* A. baumannii= "9 &4 AEHo| w1 HAWAES HdA 5ot IFIAAFCE HY
JAEAAT B Qlor, HAMAZXORE Gentamicin 44.6%, Meropenem 49.6%, Colistin
4.7% W3ES YEd
22ygt= 202349 7]¥ Gentamicin 74.3%, Ciprofloxacin 85.6%, Ceftazidime

83.1% Y Meropenem 85.6% WAEC] "% &= WA, Colistin 1.1%2 W=

=57(P. aeruginosa) OFA|U| EBFE{ U0 (A. baumannii)

LHEE(%) LHAE(%)
100 100
920 920 o O ——C
80 80
70 70
60 60
50 50
40 40
30 2 30
20 20
10 10

0o L — 5 y— o L— S
2016 2017 2018 2019 2020 2021 2022 2023 2016 2017 2018 2019 2020 2021 2022 2023

~o—Amikaci ~o~Cefepi C idime =o=Cip in ~O=Amikaci ~o—-Cefepil C idime =o=Cipr
Colistin =0=Gentamicin =0O=Meropenem =0=TZP Colistin =0=Gentamicin =0O=Meropenem =0=TZP

- TZP: Piperacillin —Tazobactam
2. 2. SE3E XHMH 24N LHYEs

W C[HZ+(Escherichia col)
the Sue A0S e B ehin, Ampicilino] 13 8 Wi B
Ampicillin WAE-E 70% ), SXT S-S 30% o4, Colistin® 2% W 27
ﬂ Ampicillin?} Ciprofloxacin= 70% W9 &2 WEES HEWH, SXT= 30%
e WA, Colistin Ao wet 5 Wid &4
Ampicillin W4de] 7P =31, SXT, Enrofloxacin, Gentamicin <=, Colistin WA =
el 20189 diH] 28 PR WAES AR 4, Ampicillin WEEC] 7MY £,

Colistin A< =

16 -



W EUT(Enterococcus faecalis)

ohe ZEE0 AvHoR We YYES tehin, 20214 ol % Fa ARl g
WAEES A= T4 A4, Vancomycin HAS 81

Tetracycline @ Erythromycine 75% W<2|, Chloramphenicol®} Streptomycin<
50% W99 &2 WAE A%, Ciprofloxacin2 20% W WAES U

ﬂ Chloramphenicol WAAES 45 A1 W, Tetracycline2 A& Ta A4,
Ciprofloxacin W& 20214 Enrofloxacin A BHjEA] 4] o]% AZ A,
Vancomycin WAL

Tetracycline, Erythromycin, Streptomycin®} Chloramphenicol <22 W/dE0°|
=7 4etH, Ampicillin?t Vancomycin® et W4 @l

iUl Erythromycin(46.7%—+55.6%) WAL Z71 34191 ¥HA, Tetracycline WAL 24,

Ampicillin, Linezolid, Vancomycin®] o3t WA U

2023 QUH|-H|QIH| FQ UM LHIE(%)

Ampicillin 69.3 9.4 68.5 80.7 47.6 =

Amikacin 2.1 = = = = =

Cefepime 22.5 0.0 0.0 0.0 = =

Cefotaxime 38.9 0.6 8.5 9.6 = =

Ceftazidime 12.0 0.0 1.2 1.5 1.4 =

st Ciprofloxacin 43.3 1.2 10.3 64.4 = =
(E. coli)

Colistin 0.1 0.0 1.2 0.0 0.0 =

Gentamicin 23.8 1.8 9.1 12.6 8.3 =

Meropenem 0.2 0.0 0.0 0.0 = =

SXT 31.8 5.3 3.3 27.4 17.2 =

Tetracycline 36.6 30.6 66.1 75.6 26.9 =

Ampicillin 0.7 0.0 0.0 0.0 0.0 =

Chloramphenicol 49 10.4 57.8 40.0 20.7 =

Ciprofloxacin 32.8 6.4 13.6 42 .9 49 =

Erythromycin = 20.8 78.6 51.4 43.9 =

3 s Gentamicin 42.2? 7.2 29.9 1.4 24.4 =

(E. faecalis) Linezolid 0.0 0.0 0.0 0.7 1.2 -

Streptomycin 5.9 8.8 55.2 20.7 23.2 =

Teicoplanin 0.3 = = = = =

Tetracycline 67.6 33.6 81.8 52.1 63.4 =

Vancomycin 0.7 0.0 0.0 0.0 0.0 =

) DYO0[0fA Q| 2023 AR U AUF LHME HIOE £Xf
2 J=C Gentamicin LHAIS
9 I Streptomycin LIAE
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W Zd(Enterococcus faecalis)
* Vancomycing AFROIATH WS Holw, HFZAA Linezolid WA 3 =A]ofA

ey

« 5504 Eo] AMESH= Tetracyclines A, AR, & €27 WyAJo] =4 Yeld
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2. 4. QI - HIOH| ASS MZ(ARY2LR, Salmonella spp.) S| LIS 0]

< QI X HIQIY EOH= ZAXA 2 WAS EE-ZX THO| X0} o0z, B X3t MY 4£E0| A Hlu
HOH= Sopd LA Ziske mersty| 95t xj2el

W AR A S3E LHYE

Cefotaxime UABL A2 24 Ciprofloxacin® 32 WSS 9x1sh7 gloi}
A ES S7H20169 15.2% tH] 2023 44.6%), Azithromycin WSS T19-

473 HX 2t FoflA+= Z| Ampicillin, Tetracycline, Chloramphenicol, SXT

WAE 57}, Colistin, Ciprofloxacin, Ceftazidimes R +&

Sl Saleld Al S WABS A4e 9 fARE %R Ampicillin,

Tetracycline, Chloramphenicol, SXT WAE Z7}
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D stum mozol M2 Lhy 2 SO|(HISIN)
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