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2. ZERRYEM: AR = NIRRFAE R - MECRELIERE th B R e RS

3. FEEEsE - & TR RISES - M EEILSER S TRE S > DA
RO -
2GR EEE LB

Bk wEEZEE AT USEEERAETEERE - HIEAT
REFDHFFERIEG  RAEFTACEA R RR BN - KR T e

ERBEAREEERERE

BE s B R R EARETEEIK  NAEERGHIERE
RS2 EELER > 24 /NEREETEE -

EXSTRE S NI

o (EREE  BHAME S —EBEIVKE - GAERRENDH ST
a5 DUECROKETRIE -
o RGMHRL : TEREE ARSI  JHERE U R EARE - 1R
WIEEE - HEREKEZ 2R SR -

BESERARREH

o FREERE : RS A E R > GILHIfEEE - ETERAGRIEE
o REKREE - REUBFRTI EEFEIRER - FENIIAZRSIEE -

(Z) EMETFIE "SRR HNET L HRE
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Y EE e (AVS) BB E 2 A E% (National Parks Board ) -
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Veterinary Science, CAVS) 517A AVS N » BEIZREYEFEEEE » ASHE
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(LI BhP e R te AR 7e iR - HRA EYIER 2 - BRE AT R BV EEEE R
B - A 1ISO 17025 HEZIHEPEENE > A H 2015 FHEERL SRS H -
BUEN AR EEN A R -

CAVS ¥ FERSEEFESEIR

1. BARSFERATIZEECMT - AN T ~ 335 DNA B9E s Pahf (a4
BN ) HIERIBESS -

2. BRRVARELREEREPT - ETEMYIR R EN IR AERE S AR BOE
I a2l Ko PE RO 705 (AIRE 2R Ests ARG o) -

3. BABMAEMREF  FTEARUEERENERZEZE - F% AMR i@l
HiE > WEHETHEIVTFE -

AMR ESHEHEHEERSE

AMR Z2ERIVERY T B —8G ) Pk - CAVS EUEREIYIN s AMR &
A HArAEFZEHEE -

1. EMamBEgYrRES R
PHEHEE B AURRGAR B T EENEON - BLIIS & infm (SFA) &1F -

2. HHEEMMEM

o EEIEDAI : FURK -

o HYENEMN - R EEY) (40 E. coli ~ Klebsiella pneumoniae 5z

methicillin-resistant Staphylococcus aureus Z¢ ) o

3. BPAEBWIREM ¢ HITEEEFSE - KN - BPEETAEEYIRSIANY E. coli -
4. KAEBIEA © R YNE A BRI A R A -

BT HE IR S

1. REJIRF © 1£ AMR EHIEE JaFAl T > BrIs(E 2018 A 3B EREEEHY
55 3 &% > Wit 2023 FFHE—HIRTTES 4 G 0 RN EEE K 2
[ -

2. HFREREHE

o EITFHAMNIIEETT#HEIREIES T AMR BB g 2 EPRAEAE -
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o CAVS IEfRfZ2BUKAETVIRIEZ AMR FFERURT TS SHE
(ECOFF) #l5E -

KEEY) AMR BRI PRERER )7 7%

o EEPREEFUCHFEEXRE (Clinical Breakpoints, CBPs) : $t¥EMEE (HI4l
NEEFEAEENY) )  ZEEYEIE MRS TE AN IR 6 RaER -

o SATRESTSUE (Epidemiological cut-off, ECOFF) = ZHLR A
PR RV MR - AR RS R R S BRANEREZ 2
f%o

BRI AEER

o ANFINEELEEFYHY AMR BHIE S ERFEECEIENZ5HE (CBPs I
ECOFF) - Hihligft CLSIfgpa -

o JKAEHY AMR EHIAIEES SR - HAiER /DEEIEYREAVERE -TH (B
WIINEAEER S ) > HARZERN ECOFF {H -

TKENYZ PR

1. yfESEN - BEAE - FREENEES  SEYEN X EEKEEE
TR 2 SRR S BRI -

2. IRIERERENE - KAEEAEN R BNV ~ REAI/KEIRE » B0 T HIET
CBPs (PR

3. FBEAS @ HNFTFERLEAS » FESHE/KAEHYIH CBPs AUJE
B> RARMA KA REE— SR -

DRIEE - $HE/K LSNP et B NER Y ECOFF {E - i5/2 — (55 HIRAY
B NRTAZ1E LRI R -
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1. BERIME
{5 St S NS E e A B REAE JT A 2 B AR R K A B < B - 15
& HATERE R R NRERERE ST -

2. SEEREHVEH -
A LR B = 6 A KA EhIR S RAR T 7% Al AJSHY CBPs AR IR -
i ATREE B HEREAVEER

B R

o HBIGURREIIE ¢ AERABEELESYINY CBPs MUKAEE) a7 %
e > NREEERE AN -

o PRIFBEIM BB R ~ T AR BRI - DU i R
BRI AR AR -

WETEEE AMR 2 FYE R BIRE & 1RER « =R YE

1. JMEBIARE (FRERHEE)
{58 FHELAT B HOARLE T A S B E AR RS - 572 H AR T7%
{HAREfAEHE > THEBI/KAEHY) -
2. BIUEMSTE (HEEEFESLT) -
o [ IREAE T AR E MR 7 FHE - 22 /DR 30 {4 R4 B o) AR A
PUEEN: ) AEHESISHE speices J5A! -
o IorFUEBEANER - A EREEHM EREILE -
o HAREHR ETHAJUEBEGEFE - 5-1F 25 MBI -
3. FNEIRRYFEZEY (FHRERRH)
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ST AREEE] ~ FE IR FEREAYEF - (E o ey 22 Bl
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o HIEEESH/KAESVINVAE - B EIRS—H 7 Y BB
A AMR S, ~ BrE B s - eS8 B K EEHE T
GRUE YIS
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1. BEHE:
o EEIIFFEEIFFEAAE S5 E > 1854 CLSI (ERPRONI B b s A
) LIBEIEFERA -
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A

o R ViR FHEE L AE A FEHER B - CHE
MHELE © ST BER H AT(E S A F] 10% - [ sME e BOKEEIERY
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FHUERTREAE CLSI IExUEATAT - (NBUE ERT A Araa % -
o [EFEIENT > 3525 CLSI IEXULRRY) - DIHUSAERESS IR -
2. BIRATE PR TEIESIESL - IS AR HES) AMR ARRRAVTSE 5 $TR1AE
JIEEE
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BIHE LA A E R R EARE - R FAO (IS BIERMHS) AYfLET > o
M =EOKERIEEZR 90%LL L -

PREEEE M

IKEETH PR 2 PRy RPN ~ EhPIRARERE - DR /K A BR B AE pleBE
77 B GipdeEYSEY) 2B A RS A EE AMR RS - AMR EEAR
[EIAH B < [ > R PSR iE - NI FR AL " B —H#G (One Health) |
N SRS A /I e T R EL ML (o A P2 RISy AMR

fRIE WOAH FAIRH A L[F 587 2 AMR e > A ¥ AMR SREUTE) >
#(Z 2050 5> AMR AJEEEEEICEIRA  FERINEFEE 20 R AZEEF K-
N2 FEAEARE S RN > BBV A VIS5 F &) 30% » & 2050 4=
2R GDP H[$EI1 400 (35T - Mvajahal - BAEEA G ENME T DI ERE R
JIEN;: SN iy g
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1. AREZPREYA EERTEE 2 RN - B
(1) ®h= ¥ ERR TP A Y EEY s A AR #a A5
(2) BR= AR IR B |
(3) R E ETZ eI TR
(4) Bh= B BSETH R
(5) mis5 EFAE S E MRS 2 U EVIEEY)

2. ERHUIMAYIEEYIE 2 AR (e K] ( antimicrobial growth promoters) ¥
AMR 75288 iR Bl FR R T KA E Rl 2E & IR B Rt L0
AWEEY) o (RN - AETERTIECE PR E BN - TELGEHHEREZ
HFHEST > RIS BAGTE  PREVSRS AR HAE Rt 2 57k > 0
B (BaER) P EYDUEEMEIRAE (BFERRERR ) K AER 2
WOAH f55] -

3. KRR EESH BN E B E AR R 2 - R
Ptk PR iE - 2T AR SSIREE DU EY)EEY) - 275 WOAH &
SR EE (WOAH list of priority diseases) & EfgE404% (FAO)
Z RENOFARM 5185 (BIE/ D ES IS E - R Z AT 8518 )
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HEETT
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WOAH 1£5; 79 JElf S BIA & E3R%E T8 AMR HEEE: - £OE30H] > e
SIS TBUEEY]  fid T U UIEB R S I ARG



1. BII1E 2030 FRIEEE R IRRBFBIMEVEN ZEHE - TR S
BRI EEGTEI - EELUT I AER

(1) EEREY) AEYIPE - FEPIAZERIE - B DS Il E YEEyHy
FORMAERA -

(2) HEENEFE R DUEIEEY) 2 A - B0l e s s TR EEY)
T3k e

) eIy ey E B AV E - 215 (& mAi) (Codex
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2. MREBEIGEERE > BIDIR BT ERTUMEEEY) | FEETEREEI) A
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W BE AR K, WOAH 2 AZE « F55 [FIEE -
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BRI E I R SRR
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F—8 ¢ BT KERA T AMUIAMR Z 2 BR NS R 5 58
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Strategy on Antimicrobial Resistance
and the Prudent Use of Antimicrobials

Preserving the efficacy of antimicrobials

N
GLOBAL ACTION PLAN Age—y o9
ON ANTIMICROBIAL T —
RESISTANCE e b _—re

World Crg:
f Mmal Haalth

2. JKAEBNYIRGRESRES

o it 2021 FEAT > HIEZ —REH EEL e HOKEBYIHERE

o R RKERERMEH Z AMR 5585  WEENE R
PUBAEEEY)
OIE Aquatic Animal
Health Strategy
2021-2025

«I>

o Improved aquatic animal health
1t A\ and welfare worldwide
i

( )l( N 900LE CACISATION FOR ANTWAL WEACTIH
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JKEERTE AMR S5 385% (Theory of Change) 10 KITEIMZLSIAE @ BBIKE
BEFBHHE AR D AMR

1. HFEKA (Inputs) :

o FiTBEREEHYE
o WEER

o HFEER

o OfEBfEz2H

. FEEZSHL

2. fTEIHEEH :

(1) BT KEEREE S AMR 4848

(2) fEREREEF - FHHE WOAH Z HHRHEEE

(3) #EEHEL AMR FHBH 2 B Es0m

(4) BB KEBYI i RBE

(5) $H8M4% A (Focal Point) #:f7 AMR £z

(6) EHr AMR/IAMU 7 /K 4= B i

(7) #AER/KESRH AMRIAMU 2 28 0

(8) RIERE& IR ARLEFIEGEEE (PVS) AR KESREZ AMR [

(9) BLEEk AMU SRR 241

(10) sRfEPUIaHAR (R4S [WHO] ~ E5REY 444k [WOAH] »
BrEElE R R Rala [FAQ] ~ BEEEIIREE [UNEP]) ZfipfF - DL
FE% AMR R -

EE (Outcomes) :

L REFRFEE PR EKE RS AMRIAMU 2 S2A18628 (B85 1-3
)

2. WRUEFHIE R 2 SR AMR 3 (5855 4-8 J(7H)

3. ME KRS AMRIAMU 2 BHISIRRE (BI85 9~10 F(TH)
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B4 (Impacts) :

o FEKEBEZET - ERTUMETEEYTTEEE (AMR) KAMEHE
(AMU) ZHHBHEHREAERR » HlE S HAR -

o JDKEBFEETRIUMEYIZEY Z (LA (AMU) 5[3 7 figEt
(AMR) &

o HPKAEFVIIEEER - RanfliE - Rind e RO SR E A 8

B-RITHROZNE + HEEALRIDKERERLZ AMR §4%

o EEITAIEPAESS > LS WOAH SHET ~ S U K E L > 73205
BERE AL A E R -
o SHUEENHEE AL =K R 6
o ZSEST 19 WER
o FHHESRETEEE
e WOAH fk&H :
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o JHPRERISIMPE R ERIER AT
o KEFVIHFELELZRE
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BARTERROLIE | SESRTEHERE WOAH ZHHRIERE
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i
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FEARITEOSHE © FlEKERE AMREETR

o AR ITET K LSRR ESE A BRI 2955 [ T > sREEPTMAE

VIEEVIRENE Robi
o (BILTIEYIEEY T

b

o (BILTIEYIEEY T

Fighting
antimicrobial
resistance

A guide for aquatic animal
health professionals

maging a world whar infections and diseases in
animals, humans and pl |Bl|| ;vmnb treatad,

')slst anco, NN\-‘R S Ommd
1ha most pressing heatth issues of w tima

Salutions exist and you have 8 role o play to address
this global threat,

( World Crganisation
f'of Anm’!al Health

& T IAEHEIEE
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ETNEEEHEA -

DEKEBYIRRESE AR ZHE5])
D KEETHER ZAES )

Fighting
antimicrobial
resistance

A guide for aquatic animal
producers
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mnglneamdd wihare irfecti x\ arr!d-\eases
v plants c.
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ar
the mast pressing health issues of out time.

this globad threat,

World Organisation
[l for Animal Health

Solutions exist and you have a rola o play to address

BIURITEIRZLSTE + HE R EHKEBY 2 DiEN YA E

o HIEEEHKEBY)Z U E VISR B
FEBIHZ DUMAEYIEEY) - MR (R IR ELEEY) 2 BfESR
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FRAITEMR O © B WOAH KEEE AMR/AMU ST &EER FEH
P B4 A (Focal Points)

YN FE B3 St R By

KEEY) AMR (EBzEES ) FEERIEM =T > 2019

KB KA A FEERIEM FELHT > 2022
AMR

KEFY&EW) BAZEELSE  RIE BEss - 2023

J3E {2 /4

KB AMR/AMU FLaET NS Fhof] 2023

KAEENY) AMR/AMU VAR EME ZEfellr - 2024

KEFY&EY) BAEEE LSRRIk fe[ &b > 2024

FH & {5/

KEE) AMU/AMR SNBSS FERE  Hrhmsz - 2024

e 4R AR

A% T fE AMR AHEAREZH - Hh—(EE0EFOKETY)  mERREZ
VI ~ BB EBTEETESFNS BN EERSEY -
JEENAEEIFT © WOAH gE 77 HiMT

FH=gEEfy ¢ Lattanzio BEER (Phylum Ef 1ZSVe)

Wit - WOAH AMR&VPD

BigH &l Az ) =
1. &3 WOAH A2 F—RANELEH B Phvium
AMR fii HEANE /
Istituto  Zooprofilattico
AR EAE T Y A — ORI B Sple:mentale brot e
AMR &E¥ HEAHE
& $}\E Venezie 1ZSVe
3. FEAHY) AMR EH  E X Phylum
Istituto  Zooprofilattico
4. KAEE) AMR EH N Sperimentale delle
Venezie 1ZSVe
5. BIIMiE—fZER
28 J
AMR 758 e &l Phylum
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o EERGUMCEYIEIENTHEE (2015 4£5)
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FBIARITEROIE  HBIRES R AMU B

o HMEERZIIMAEYEEYERNE (AMU) BiREEEOETEL

o MEZITE T KEFVNE D RFEIE ~ HREH ~ WRaEIRIEANE)
PO RIA -

o AR © AEUE P KIS - AERKEERE B
KETERBNEE RS - LE RN MUKEBHESYIE S -

o WA : BfIREREFYZ BRI - P E A o AP
W HFRREZ EE > (REHEIUEYEEYERE D - BFE
AMR JEfz °

(Z) 2022 F/KERE AMU/AMR SREGER — BN HE

H WOAH 2 AMR KB ZE i Dante Mateo fij#y " 2022 fEoKEE
JH AMU/AMR SRELER—FEiE |, -

SEERT - WOAH SRS AANENY) HISERE fnlfified A\ S5 17— AR
FA7KEETE AMUIAMR 2 34 - A8 H AV SRR e 2 f55K ~ ZrEElE
o feimmlETE Bt 2 B AsgglllEt = -

AR

o ZHEAR 117 HEBRME2E - HohaiE 100 ZKEBPHRE A
A 57 EhP I SERE Sl -
o HEANE O RIUE
1. KEBEEZ —KIFR -
2. JKEBHETPULEYIEEVEA (AMU) KfigElE (AMR) HEX -
3. Hfjs WOAH /KA AMU/AMR FERERN T B 7 SR RIEL I -
4. KA AMUIAMR ZE5HIIFRK
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1. KERTESIE
o RIREMBER 1 T5%ZEHE Ry h AR R RIERTE o Ry -
o EEACHNER : AN N KA BIEE MG 73.3% » KRB KE
BIHEMEHEAZ - (5 66.7% » BUnZ S EIES A5 -

What type of aquaculture production scale is/are prevalent in your country/territory?

Please select all that apply

Prevalent aquaculture production scale — Global (%) Prevalent aquaculture production scale - Asia&Pacific (%)
Large scale, intensive farming _ 44.0 Large scale, intensive farming _ 66.7
Medium scale, semi-intensive farming _ 750 Medium scale, semi-intensive farming — 733
Small scale, extensive farming 5240 Small seale, extensive tarming 733

Mo agueaculture I 0 No aquacuiture 0.0

0 10 ¥ 30 40 S0 BD 0BG 90 100 U 10 20 3 40 50 &0 O B0 50 100

2. BIEHAERNPE
o &I (& 1B ZyER A EfEEAAEEARHEHE -
o EIRMME : 60%ZHE T IR E AR ER - 52— (HIEAEDRER
MR ZESE > B s R o V)RS 2 [
F -

Do you consider your country/territory as having a significant ornamental fish

industry (in terms of value or the number of people involved)?

Significant ornamental fish industry — Global (%) Significant ornamental fish industry? - Asia&Pacific (%)
® fes ® No = Yes = No
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3. KEREZ EZEAHMERR

A IREIE RGO R - FIH T &0 T2 T 2B
o Cyprinidae (R} > IF A - ffAE5E) : Aeromonas spp.
o Siluriformes (f&f2H > Wficf - F6E5E) : Aeromonas spp.

Edwardsiella spp.
o Cichlidae (Z&fHF] % - AzgIFEF ) @ Streptococcus spp.

o Penaeidae (iR} - 205 - B ) - Vibrio spp.
o Various marine ( ZAEEEASH > WA ~ iFHZ)  Vibrio

spp. °
BRI AT FHYTEE AMR B0 - B E /K B i T DA I 2t
SEME 2 TR ERRRE

i -

- P

$ed romanas spp
- I S

&K

4. ZEHERR 0 R T EFERKERETZ AMUAMR » BZBISCEHE R

ENEREREESTE (RXE9R 1053 &SR 05)
o HIKEEFITMBZIEE > AIAETHE -
(1) BEAERERESIZ AMR Bl 1 6.5 43
(2) BRESEMBUKEYBRHEEA B - 6577
(3) TSR AMU B33 © 6.4 43
(4) B FASERE T2 TLABUHED ¢ 6.1 4y
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(5) KEBHEAEEEEH AMR Z3H 1 6.0 77
o AKGFRENEZIEE > AIASTHE
(1) KEEY B RHEEANEMEEEAI 2 #E © 6.8 77
(2) KEBHEAEEEEH AMR ZRH 1 6.7 77
(3) B SIR2 AMU E2HI : 6.5 57 -
(4) B EERE L2 T ESEED ¢ 6.3 47
(5) BB RTEBUKEBYRREEAB 25 © 6.2 77

5. EERERFILKEREZDIERET ?
o EEK: B8WZZFIELIN - ALERERIY R ILIE R
249 H TN EARALUE
o KR T3%.Z ZHEFNMEMEEEIS A 1L /5 - B 27%F%
N R TR o FERIIFR R B E I

Regulation on who prescribes antibiotics in aquaculture — Global (%)

Any veterinarian I 57 .9
Only veterinarians with AAH training I 20.0
AAH professionals (non veterinarians) aE 13.7
Paraprofessionals/technical personnel 0.0
ldonotknow [ 4.2
No regulation for prescribing I /4.

0 10 20 30 40 50 60 70 80

Regulation on who prescribes antibiotics in aquaculture - Asia&Pacific (%)

Any veterinarian I /3.3
Only veterinarians with AAH training [N 6.7
AAH professionals (non veterinarians) I 133
Paraprofessionals/technical personnel | 0.0
| do notknow I G.7
No regulation for prescribing NN 6.7
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6. ZiiEZBRBHER TR T EUKEBYEIIE R R/RERFE ?
o IR ITNWZLZIER » AR KEFYIER Z AR
HEL 35 ZEiERoN 0 RARE
o il : 53%ZZHIETN ARSI KAEEYIER ZHiE
A - 200325 EFOR 0 RAER -

Does your country/territory have a list of approved and/or banned veterinary medicinal

products containing antibiotics for aquatic animals?

List of approved/banned antibiotics for aquatic List of approved/banned antibiotics for aquatic
animals — Global (%) animals - Asia& Pacific (%)

4]
%

» Approved and banned » Approved only = Approved and banned = Approved only
= Banned only = Mo list = Banned only = No list

7. REZBERSRHEREHEMAEERNKERES W ( ERCEESR
BRITECHk ) RETERERERR ?
o K T A0WZEIEFINATEM - 26% 25 ETN AT - (B4E
FRE(H o 22%ZFhE TN RE TN ©
o EKWE : 60%ZEIEFR AN o 13%Z s EF LA - (2
FEARE] T - 20%32 58 Eom 2 A tH -
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Are there any efforts in your country/territory to collect data of antibiotic use in

aquaculture at field level (directly from farm/prescription records)?

AMU data collection in aquaculture at field level — AMU data collection in aquaculture at field level -
Global (%) Asia&Pacific ()

%

&

= Yos = No (but planing) = No (and no plans) = | do not know = Yes  ® No (but planing) = No (and no plans) = | do not know

8. ZEHEEEMNMEZA > BEHEMIR (2021 4ERR) (KEBMIPGREK
BRESHMETHE) (PVS Agquatic Tool) BE&IA AMU 1 AMR g
EHREN?

o EEK: 60.3%ZEERNANIE > 39.7TNZEEFRHAIE °
o K | T2T%ZHEFNAIE » 21.3%ZHEFRNAHIE

Before this questionnaire, were you aware that the new edition (2021) Tool for the

Evaluation of Performance of Aquatic Animal Health Services has incorporated a new critical
competence on AMU and AMR?

Awareness of CC on AMU/AMR in the 2021 edition of Awareness of CC on AMU/AMR in the 2021 edition of
the PVS Aguatic Tool — Global (%) the PV5 Aguatic Tool - Asia&Pacific (%)

¢

= ¥es = No =Yes = No

9. RFEBZEXBHELTERMEESENE2E (BRBREEHMEYEE
Y1758 ) (List of Antimicrobial Agents of Veterinary Importance) - {E

RS E KEREHRERKEREFEE (25 RE 7
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o K ! 46 WZHEFONZEZ N MESE T WOAH JFEL > 34%%
HERTNRHA

o il * SONEZEIER LR EMHIES S T WOAH JEH - 32%
EEIETNEH

Does the Competent Authority of your country/territory consult or have consulted the List of

Antimicrobial Agents of Veterinary Importance as a guidance to establish or improve its own
list of antibiotics authorized for use in aguaculture or treatment guidelines for aquaculture?

Competent Authority consult List of Antimicrobial Competent Authority consult List of Antimicrobial
Agents of Veterinary Importance — Global (%) Agents of Veterinary Importance - Asia8Pacific (%)
=¥es mwNo =|denotknow mYes = No = |donotknow

10. ZEiEEREHE Z BIRTIEETEEE (NAP) hEREEEKERE
AMU/AMR 2 #&ii ?
o ®EK 1 50 WZHIE T R R EMIE NAP G5 T /KEEE
AMU/AMR #Hiii « 33%Zai &g H »
o K& : 68%ZEIE T L B R EMIE NAP f1 & T /KEEE
AMU/AMR #ii - 10%Z5&Fm4H -
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Are measures to address AMU/AMR issues in aquaculture included in the

National Action Plan for AMR in your country/territory?

Measures to address AMUSAMER issues in Measures to address AMU/AMR issues in
aquaculture in NAP — Global (%) aguaculture in NAP - Asia&Pacific (%)

D &

= Yes = No = |donotknow

68.4

=Yes = No =|donotknow

11. B2 B R EE 2 BN © ZiiE R R EE LT R
FoHEg& A (Focal Point) ¥/KERIE AMR FHIIZNE ? (s ks 10
77 & Ry 0 97)

o ZIKEIAEITH
(1) KEEE AMR E[HE—4F8 (One Health) : 6.4 53
(2) $tEPKEREZIDEASGES (EEEYH%EET) 54 7
(3) B Im AMU %’Wét{é{% 5.4 77
(4) AMR EZJIETEE : 5.4 43
) BAERE R - 5.3 77
o SKERITLEITH
(1) KEEE AMR E[HE—4FE (One Health) : 6.6 53
(2) wiES N AMU BHEITEE © 6.6 77
(3) $HEPKERE ZIDEASGES (EEEYH%EET) 6.4 7
(4) /KEZH AMU B0 : 6.4 47

(5) AMR EZHIETES © 5.1 57

(Z) ERETHE G EERE

HEIE B RZ  (FAO 30352 AMR BUKEBEAYZESEF0) 1Y
lddya Karunasagar 7 45RENHIAEZE 2 WOAH &3 FELEEAE - zi54H T2 H
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A R T T I F e AH B DT AR BB B85 - DU T WOAH 2540 H A5 E
pRgET - HARABIRME

& _E BRI 2 B R AL

1. SHH

o WOAH 28r/KAEEYEiE Fit4R Rk (Manual of Diagnostic Tests
for Aquatic Animals, Online version)

o (RAEFPIEAAH (Aquatic Code) ) SEAE T /KEIVIZ DT

49

PifEH 5 > ERFS A T ORESPIEEEM) Z HAEE)

AIAHBEINE » BIAIETE S8 2 AR B T LH 3R 2 T
o FAO EffEdnA (Codex) &l PL MEE S

OV BLE R MM AMR Z#/E#EL) (CXG 612005
[updated] 2021 Code of Practice to minimize and contain
foodborne antimicrobial resistance ) - 58 B4~ fiEE TR
YE#R#EL (Good Husbandry Practices) -

CHREIBLE 2O B 2 IR TEET | ST E R E)
Py FHEh I 4% ah 2 AHBAIER] ) (CXG 71 — 2009 [updated
2014] Guidelines for the design and implementation of National
Regulatory Food Safety. Assurance Programmes Associated
with the use of veterinary drugs in food producing animals.) -
KA EE & Tiid A= Vg i R el B oAl -

(BFEE AMR EE578TiE5[) (CXG 772011 Guidelines
for risk analysis of foodborne antimicrobial resistance) : E;¥ 5
NFAREREE R - CH AR T Z AMR (& -

(AMR #2AERIBSH 7 BEPe 55 [) (CXG 94 —2021 Guidelines
on integrated monitoring and surveillance of antimicrobial
resistance) : S am (] B i EE S BRI » DASCRR T B —98
HEAR -

(BonTEVIHEERE R N E AR EEER) (CXM
2 —2018 Maximum Residue Limits and risk management

recommendations for residues of veterinary drugs in foods)
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2. bitndYEEY)EEE /- (Introduction to Antimicrobial Stewardship)

o HUREVIEYET  h—EHEEZTE) REXNTIMEYEEY) 2
BRERH - BETE A DUERE A - Bz R EKE R T » W H %
SRS EIREE - BT A KB ~ B BRI (R

o KEBEZZHM (W - BIEZY - BIRREE) EEHHRED
SEE B IR - Bl

VIS - R — RS - WHRENY) . AEENY) —
HfEHH -
EIHRA SR © M - BEE ~ TEEKAST -

BRIBIRIAF SRR © BT OB - K ROk JE

o ERKABYIEDR IR - EERE  dE - FEa - BEE - LHE
e 2 JRm JH 5l 38 2 iR 48 & iE  ( polymicrobialdiseases, disease
syndromes ) -

o 1EZESMEFH (Extraor Off-label use ) : fi# Codex FIAHREF-M &%
TEUUCEY SRS M R EGE HEH > DI E DS M -

WOAH &3 FEEEIELH R T -

o fHEH 1-
o fHEH 2-
o fH4H 3-
o fH4H 4-
o 154 5-

WOAH 7 At AMR
Pi—#ee R T Z AMR B

PEEEY)2 AMR EE
REEF)Z AMR EH
AL E— A 2 BR AMR 1785 E
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WOAH &3 2354 1 & WOAH A% AMR

o EIT 1 : AMR &
o JEF DUMAEIEEY) ) Bl T HUEEYIEEYSIEENE (AMR)
o PREPKAEBRME RIS ANEFRE AT - R HEE A
HAtKAEE o8 -

o f#FE AMR EREREH -
1. #/L (Transformation) : IFUZ4MNJE DNA -
2. {2 (Transduction) : Jj AT AN (AL
3. BE&1ER (Conjugation) : 4IREMEIELAACHA -

AMR 125 7 ML © ATERRH ~ AR ETER - /KEF)

Ve R R NS -

o HIT 2 : RYEFERSYH AMR B REERER

WS RDUEENE TR (RIS % SEEE)
58 $ 75 7L B (Priority 1) : 40 carbapeneme $i % 4 2
Pseudomonas aeruginosa » ¥ A\ SR B R, -
= (B R #e (Priority 2 ) ¢ 41 vancomycin i % %
Enterococcus ~ fluoroquinolone i &% Campylobacter FiI
fluoroquinolone #iZ&M4: Salmonella » =] #7548 & 5L -
TR R AG (Priority3) ¢ EEEEMEAHMEE - B1575%
A o

PRI R TR AMR HSEHERR -

AMR ERFip A EEy & (AMU) BUgRY 751

Ba AMR B~ SR o B S 1Y E

(©]

(©]

o

o

e}

o BT 3 DAV ERERA
o DUMAYIEEY)E ARV THE © BIERESZBTR - 2GR
BE ~ MO~ (EERTE
o BB N SHPHBTTEEE A Z EFAE (NDIERET ~ ZEVR(E - bk
PER A Z A TR B ey )
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o SERPIMAEYISEY 2 IR R MAL (BRRASEIN - B 58S -~ ¥

Aatz 8 BVIEE D HEEYIRE 2 E
- Hit 4 BYRETIIMEYEY Z EH

o FIZaAHRH - BEEE - BB T EWE - SWRREEAR - 202
B BREESET

o MEFEARUEL - SEEMEA - BT - 450Eh 28158y
BIJIER - BIEREERE - (REE]

o NRLEFIETEEZER] : RS - FEEHE - AMR 81 AMU £

BT iR

- EHJT 5 ZEgUaEEHE
JEERIE ¢ B BRI (40 FAO ~ WHO ~ WOAH ~ UNEP)

o EEKEF NZ AMR B AYIEEY)(E H E(AMU)

o fRHEFEEZER : EEIaH 7 EHEERIMEAEE - TG EE © FTR
VIR AN IREIIRE i (BT R lei) -5
AL RIS - B2 RIS 2 R R B VR E
by BRI G (IEERGTRP T EE ) 20
e o

o WHO ##4fi—{1y " WHO BRI EYEErsE | - — e

HTH > DUR/DIR N REIZ AMR
o WOAH #fi—1i T REEEHIMAEEYIERE |, - Z TR BRI

/b AMR - Tl PR RESE B TR R AR - (F B AT 2455 -

World Organisation
for Animal Health

WOAHE B E B EMENESE
(202468153T)

WOAH (tt REIMEiEHS) BEERER007E AR7SEAR F—RBE (KBRS
AT EMEE (the List of Antimicrobial Agents of Veterinary Importance)} (5

KUV ),

WHO Medically Important
Antimicrobials List

ANEYRYRHANENVHEERLENEE 7HY - Y EWREDHNARE
(Antimicrobial resistance, AMR) B—TEE T ARG ERIWEEEE « EBANMIE
ABERNAEEYZEE® - AF - S0AEMEN SRS SR T AR LSRR
SMEMRECHABNEABEERE - B UARENRERTRRET Ak -

SZa% World Health
i Organizetion
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WOAH & 228 2 : fiE—RBFR T2 AMR E#

o Hjr 1AMRHIEZE
o AMR NS - SMWEMEYIIE 228
o AMR TEA[EISHISIAH K b5 BB EI R R - 595 AMR Q042
AESEIE (N~ B9 ~ 325E) AR > IRy
ERAE - HE AMR BN Gobn ~ B )+ 3 Kk -
- BJT 2 FEEAFEYHE AMR
o AMR R
o PUMEYEEYIFE AR 2 A EEHE
o ZEIBRTUMEYIEEYI B A Rl MRV B2
o BEEEEEY)ZEH
o NETREEY) R ARIESEY)

- BT 3 PiMAYREYHAREEA

o PUMEYIEEY)ILEHE b RIFIRIERE > BINEEYIAMN ~ JREY)
BT BHBIR(E Z GUR AV RS E R -

o FENIH -~ SMWEMEYIE RIS E M DU E Y ey e B

o BHRECEARIERLSFEEMIMEYEEY) (BET AMR
A T E 2

o SEYIEE 2 EMIMAEEIEA

o EEZHUMAEYIEEY)(E LR E AMR fZ2HHRH M

- HJjT 4 B AMR ZESEFIBUR R
o FSHRFIAAZES - B - B (ZTiEEEERTET) ~ AT

R AMR [F1%
o AMU - AMR EZERAWIEL N 2 PSS FYE B - A E = o iTEls
B

o LAMGE—AGEiE: - TR IR It =

o EHHEFIPUMEIEEY) 2 S BRIk

o FREER T LU AMR ETEBUR - BRI ERE (BIL0EE
SEEE UM AEIEEY) ~ (R )
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o HjT 5 WUJAHGER AMR
o PUJFHHSK S FHYTRESHER
o R 1 BURBUAERSHFEIR FEE G AMR Z A EHH
o FRE 2 EII TR FE AMR JESHE i > HIE BlsERE - EHER

fliTHES]
o FKER 3 WINGCRAEFEAEEE - DI EIR £ EIE—H#S AMR JE
BHEE

o STRFEBIBURTT & RHSHENR
WOAH & EE2R8IE 4.1 : KEBETIIMAEY Y L EHARREEH

o Hit 1 KEBETIMEYEYHEEESEREMEN
o PUMAEYIEEY KA B b 2 B EE S T — A (kI8
WOAH /KA Bt R A S 6.2 55)

o DiMAYIEYREEHEE TN TEEE (KIE5 6.2.2 k)
e 2 RR e M
Hen /K AR B (R Bt
TEPTECRVKEBET Z AMR
DK EE B SR 2 U Y EE Y e
VB SRS (VMPs) ¥oKEBEIRE R

WOAH & 2B 4.2 | 2HEGIMAEMEYERNT ARt EE

o {KIE WOAH ZKAEENY)E A A IS 6.2 55~ B R MR (ERIE IR/ DRIz
Bin{ERE AMR  (Codex Code of Practice to minimise and contain foodborne
antimicrobial resistance ) ~ FRE(ELE 50 A 2 B oA S5 (Codex
Guidelines for the design and implementation of National Regulatory Food
Safety) ~ e E B EMVIE BV 82 2 & bn e 2 OreEsT & (Assurance
Programmes Associated with the use of veterinary drugs in food producing
animals) o

o TEMMHEE MHEE—ERE T B - ST - {3 BT aiE
PHRE ~ KAV EE N B ETHF (IRIZSE 6.2.4 (RE5 6.2.8 fi%)



FERBELE
ALK FE R T P ) 2 it Ry BUBE SR FR it 7 B
% AR ZBIEFEN T » RlfEA -
MEORIZ AR Y B i B L S A B E S G AR
o AR ZEHAE -
BEXEE
TRALEEYI ARG - Lt RPTEEERIE - BT
ETERAT A B -
HAAERR A
KEFYRFERAREBEE - AR ESHEH
DUAEYIEEY) - BERE R -
BSEFIEE « i T AR UK E R 2 W fE -
KA ENWIEE RN Z  (Prescribing factors in aquatic animals)
T EMMOUK Y EES Z B FIVEZENME

WOAH & FEREIHE 4.3 1 /KEBETZ AMR EgsFS

WOAH 7KAEBIIEMS 6.5 &
PUMAYISEY KB FE (2 Jab 3 A s
EREKESY) - BfE AMR RS - ZEGTEEMR T EKE
B -
IKRABI 2 JE o i (WOAH 7K AE S AR 5 6.5 &) R A (g
B (IRE B oA e r R & mEH i AMR EEE 1)
IKEFVIE IR T Z FREE (KBS 6.5.2 %) -

o KEBEZEM

o SR EEELZ HUAE YIS BUR N T A

o IZAEZEYIA e

o TrlETE K PHERE T

sesR /K EBEE MR THE = Z EE Y - SRS BIRKAEFIA
AMR B HIEEH -

JeR\ e B
JoR\ b 5 2
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WOAH & FE28HH 4.4 1 JKEBRJET AMU Bruise

o  WOAH /KA SV A A8 6.3 &
o KEBHETEHZ EEGUEYIEEY)
o FHRTHEPG ~ ERBCEF/KAETYIERE 2 AMU BHEACR
o HFRIHECHIEHAE TN -
o SZFF AMU B8 2 AHER & AR
o AREIBICEETER T ERFEEFA - A SENEES AMU

WOAH & EEEEHLH 4.5 1 AMU BigE RS TEIRT B 2SR AR

o [BANEGT AMR BDIE BEURTEETE (NAP) SRR —iS &

o xBTS EZBIBNE - HAE (55 6.4.21F) ~ s&at (CEHEMAEY)
TIMTPEEER T ~ BRRERETT - DUMAEYISEIRVESRE » (SRS ~ #HH
AU TIRE: B HVERERPR it 2 BB g% ) (56 6.4.4 R )

o DUEEMEAEY A FEIAR—EAEY) - NS - BRIR

o JKEME Z PRI SEYIBURMEE

o RSB DT A V)4 et

o EEREFR - BiRUEESIIHT

WOAH & S 5 : Bl —MY B AVR T8 E
PRSP K B B4 A5 AMR (FEIE R SR RIE -

« HJT 5.1 /Y AMR BIZ{TEETE (NAP) &/t
o [algH NAP AMR 7 B %14
sxat AMR B Z A THIETEAVE S
NAP AMR 2 F 3 H {2
o NAP &&fg 7 LE# it
AeEk AMR fTEEHEERA » BB C M BRTE#EE
(FR4E 2015 FHE R A R g HlE 2 5 THERIRHEE) - /i
R ~ IIEK - BWRE - QH - HIE - BRI %N EE
ffes s — MR SR RO 25 B 2 ek
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BT

5.2 BTEZTERETE (NAP) HIJRERI

EERMETTE L RATE R PR E—EEE T

HlE AMR BIZ A TEIE T E 2 A FDUT7E —— B EEEE RAHR A
BR

s TR TR E AR (ett&28 - T A - 7]
Kok~ k@M Ry PEEe 2 B H AR )

HFst ¥ KEFYIEZ S &

Tt 5.3 BRITEETE (NAP) HIREBE

SRR 1 FIHERARY AMU B AMR FEREHET TIE A AT Bay G
R SRR (PR ~ THERROK)

DER 2 ¢ RESETE BRI

BER 3 ATENETEBRAML R - LIE T NAP AMR AHESE)
BB 4 ¢ EONEARFEHEA RAat

BER 5 &gl AMR T8 E

Tt 54 JeEEEHERTEETE (NAP) 2

BER 1 SRS - S EEUEE - DIETE NAP AMR
SRR 2 T (BB B E 2 1R

AR 3 ¢ 55 NAP AMR HE{Eat & Z A

WEE 4 A SO WEIHERETEK

AER 5 #T NAP AMR HHRH {5

AEE 6 ¢ ENELRE(L NAP AMR

“ET@%}‘EH AMR Z B FEEREAR
REEEAR 1B AU - 205 BT 1 AMR SR ELEE AR -
ZEBIFE RS SRIRZE ~ PIRAE ~ S BRI
RS EAR 2 BB B LR B R AL - 2B TT A
PufffiE ~ BEEZ AMR &R -
REEEAR 3 EMAR L #ER (sanitation) ~ i A &4 (hygiene)
EARGRTHPGIENE - DAREERESR - EOIFEEREFEmR - BUE -
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() BraEERES (FAO) F/KERIE AMR 8 AMU T{F

FAO i KIEHFEE AT Muhammad Usman Zaheer {8+ » /E &l AMR EZH]
B1 T —#G , (OneHealth) oz » B FEYEELHA (WOAH) K5l
A4H4% (WHO) ATEHEBNIHBCHEER) . AMR IEH - I 4t [FE 225 T/EDT - FAO
TEKEEE T AMR T{FE% - G

1. (FAO &EHfAERTntes | —KEZEEE (FAO Technical Guidelines
for Responsible Fisheries — Aquaculture Development) )

o B 8 E I KEBETEELATEMEHEY S 2 #H%
(Recommendations for prudent and responsible use of veterinary
medicines in aquaculture)

2. (FAO 2021-2025 AMR {7813 )

o KHiEE BRI AT LR 1
3. (EEfaiE#Ay @ 2022-2030 EE[H] )

o FAO KE& mZHI TAFRYFES
4. (Ok#KEBETER) (GSA)

THE FAO ACTION PLAN ON

ANTIMICROBIAL RESISTANCE

20212025

8. Recommendatons for prudent and resporuible
rinary medicnes in aquacuitirs

e S
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Foed and Agi
Omgasizytion of
Unked Mat

_ BLUE "
 TRANSFORMATION

Guidelines
for Sustainable
Aquaculture

(N

fEEdHEk (FAO) 2021-2025 5= AMR 178t & B e H SR AR & i IRy
KETFIERT 2 8N - B AMR 2 &% > SRR EER

s BIGEEAG ST CER - DUDIZR MR pe e e -

PRI R & 2 DU SR B TE 2 8L > DB -
(e FEEHTIEYIEEY) - DIdERFEEY) 2 A5 -

ISR ETHIEARTE > DISCRFAR Y EEIRAYAR -

FETT RAF RIS - DATHIS Rl 2 g A ) 2 (5% -

o &M L e

fR¥E 2023 &£ 2 H 24 H Melba G. Bondad-Reantaso Z£ A A Reviews in
Aquacultrue &3 7 /KEEEE b A ZF A ZCEOEE (Review of alternatives
to antibiotic use in aquaculture) - H&Y A KEEEA AEF R CIIAEZR 2R -
BRITEOIERES - Fm -~ BRAEY) - #EE=E2ERED (19Y) - w4 H/4m

COKEBEPHEERRYAFEER) bR (FAO) BUHTEPELEM
ILRER ~ Norad Bt & ikl - SfEfe it & FERVAMETEPA BB - & w
BRI Z A E R R SR AR - AT T IE
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Food and Agriculture
Organization of the
nited Mations

Responsible Management
of Bucterial Diseases
in Aquaculture

L4
%Nomd @g@ B T

AR FAO {EIEX AMR K KEBIEEN 72T 2 5571588, > FAO
2023 476 A 26 HF#wAFZER A AMR BUKEBREAEY) 7225 0l (FAO
Reference Centers for AMR and Aquaculture Biosecurity ) - BB AA HE ~ SEE]
TR -

Launch of the FAO Reference Centers for AMR and Aquaculture Biosecurity

26 June 2023
Rome, Italy

FAO 2024 & 4 HJ o B EEFRIH Rl 10 4222 RENOFARM &t - BlIjs/)
RSP AV EED TR K DL R K @R R e 5T & (Reduce the need for

75



antimicrobials on farms for sustainable agrifood systems transformation initiative,
RENOFARM) - #ZatE& = KHEMER * (1) f#B) 100 {EEIZ 2 h0ttatE > Wik &
B SECHE (EFKERE) 2HEH AMR BZTEETE - (2) H53I200E2
S0%FEVIVETAEA R - (3) B 80% 2NEIEH FAO 22 AMR 85
£ INFARM E5& -

ﬁﬁfﬂﬁ%ﬁlﬁﬁﬁ#ﬂﬁ&ﬂ"& BEERERRNS

International symposium. anpodmm toredhee the ueed for ontimicroblals to su\'mn sustainable nestotk ronstormg

LAUNCH IN CHONGQING, CHINA, APRIL 2024

FAO IS I BEF 48 RENOFARM Kt

FAO BlfSetittEe V& " RIFEERIEHE B HE A mEEy) » D
PR P b A ettt 2 iz (RENOFARM CoP) ; » fEREESA
[ 2% [l oy AL BRELE IR SCAUS T © 155D » RENOFARM BBt AP AT A Y5 ~ B
PRAHER ~ TR ~ BREEABR - AFMEAERIATIIA - 40T
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JOIN US NOW!

— S Bii

Good Agriculture Practices and Prudent Antimicrobial
Use to Reduce the Risk of Antimicrobial Resistance in the
Agrifood Sector (RENOFARM CoP)

Home  Mygoowses | RESOFASM Cof

Be part of the solution!

A s |

RENOFARM Kttt ~ IR s

G RHZEHETE

% RENOFARM 4l A FAO fEfE:z{&
SR T R TR

FAO &5 L it Z el =c s

Mt =Ere (BT —EAET L)
RENOFARM T E4f

Fog BTR MRS Stk

o EE L GRS

© N o 0o &~ 0 DdoPE

RENOFARM 7R %

1. g B ET.OISE BEN FERES (BERAERE-BEEERITER
& BEsE - 8 BIEIRY - (8 BEENE# [Farm 5Gs, Good Production,

Good Alternatives, Good connection, Good incentives, Good health service) | ~
SHILMEMIE (SRR - BIRIRAETTE) - BRI A TE)) -
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2. B EHISKE - EHEhE Y BIGHPIMEYEE 2 FK

3. DUAR s BKEE 2 J7% » MEREAE S (agrifood systems) 12 AMR
fHRE -

4. FIERELLCERILT » F B IRREBLE N\ AR SE4E T TATR -

5. $2FF AMR TfEZ 28] - FiRl2ERE RS TER -

6. TplFEEE)FHBMERIZ R ) > NBREKE S48 H AMR TAEZ fHfE -

FAO bitg&yrasyrbissttsnEE R (FAO Progressive Management
Pathway for AMR, FAO-PMP-AMR)

1 FAO 7 RENOFARM &t&EH » H—(El HELEMElR 100 EER 2HEE
AMR 1TEETE - FAO $2AL T —(ETE - T 5 " Sui - Ve oige e B s
€ (PMP-AMR) » 3% T.B 7 Dhge et —fEEIZR < AMR B {78h513E5 (National
action plan, NAP) » HE{TIHH Z G RFE 2015 Fhit " AMR £EK{TEEE | Global
action plan on antimicrobial resistance | 2 FA% ; DL SF{EiE tbiy T8 H A% BN
EEIRE -

FERESERE R EN T > BPIV s H IR e DT I2EY) - [FIRFHETT
EDHD > AGCTEPGRIPZEH] AMR 884 - PMP-AMR T EAR#E FAO 2021-2025 17
sTEMEERTENETS > SHEBR N A B2 R - fRISEHEGER - TRY
fa B H AT IR - MRS AR & Z I - _EAFTiE AMR BYZ AT
BEtE ORI - R

BRTEETES —ASHE | #85 AMR BT822 4

o 27 AMR EE
o HETT AMR A
o HEfT AMR EEEET T EEUEH)
o #fi AMR #1 AMU 2 FEfE#HE
o JISREEE
o JyB LR RIEMIRIERE

78



o FEIYIEIREE N\ B HELIERIE
o MNEEHEIHIA AMR Bl AMU NZE

BRFTEETEE A : AMU & AMR BS1ZE8aR 5%

o bitudyEEY)E R £ (Antimicrobial use, AMU ) EZ3H| ( monitoring )

o PURAEVIEEY).Z EiH

o AMU EiRH[ER

o [A WOAH #2282 AMU #i#;
o AKim{EH®E ZEMN

o ViAWY EEy gt ( Antimicrobial resistance, AMR ) B5#2 (surveillance )

o EERERiTRES
o AMR EFf%

o AMR ¥
o AMR #din'E

o [a INFARM X AMR i
o WRIEEVINGE Z Bt

o PUMEVIEEY) 2 RSN

o IRBIEVINIEZ Bai%

EFITEEIEEEATM © RIFREHE

o WLTHPGERRVEIESYN (BEY 2 RaE ) JEE > fRIHEE

o ENE RAFIRIERTE
o T RIFIR(F 25 E EEE

ERTEEIERIASH: | AREERIUREYEY)

o BOBUREYEEY) 2 T5F

o PifAwEEY) s SRR (Antimicrobial stewardship )

o BT HIBIMAEYIEEYIIEE
o HIRIPZ UMY ST
o PUNEVIEEY) 2 BRFI5H
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o RGN 2 B REEYE
- EREEEERIEDEEY)

o HUEMEYIERZ AR

o GUMEMIEEY) 2 i T B

o DUMEYIEEY)  BLE B EE

o HUAEYIEEY) Z HEHBLRG nl

o L AMU =R T EiEHE

BERITEEER LA | TR

o BSERFIER/NGE
o EILFSHEIFIRARH/INH
o ETTESHEFIRAEE/NHELE
o EZ{TEIEFE (National action plan, NAP)
o RM&ETE
o HE{FETE
o JERUER
o K ENE
o AMR Ei AMU #t5¢

M ARSAEARMGE FAO 118t (2021-2025)82 WHO Sl ALV ey gt
EEATEETE (2015) > A0 TIE] -

1 FAO A PLAM C
ANTIMICROBIAL n!sxsunc: \
GLOBAL ACTION PLAN
ON ANTIMICROBIAL
RESISTANCE
@m&.
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"FAO A vigEyiinsert s VEHEER ) THREZ AMR T{E2&
{8 £ 57 R V(B B -

1 SB5—FEE:  SHETUL > EWERHIERI T Z TIEEE > aRAURE T (EH3H
(S3EEY ASE

2. [IPEEL /NRUISEITEY o (BRI T LIEHE -

3. BE=PFEEL ¢ /NS TENHERE 2 2B TE) - (RS PR R
MHEAESFT -

4. FVUPEEL ¢ AE=BFEEANTTE > HOFTA RS R an i T = T -

FAO f2REIFRIEE M T A » S B AR ITER & - B T A
GLASS - TrACSS ~ JEE + FAO-ATLASS  WOAH PVS -

FAO BIZFFF X BIR ZTEhETE T - KEBRIETEIE BRI - 2022 £
Andrea Caputo 2= Ay CUKERIER R ) & T KEEES Z DidE syt 4
M RO ST TEETE T, 0 ¥ 95 (H AMR B TEIET S 15 {E %
IKEBEA EBNETRIRAMENTSE - SRR 3TN ZERARKERERHFE
BhEH B R E 2 BISETHE > HEAMR PRERE G ERE D= A RrE - iEHE R
B EE - HERHE B - FAO FEERE ) YiFEEEPEE &
IKEBRTEMA AMR 1TEETES - HR4AT 15 #KEBRHEBR ERE PR - HIE -
EIfE ~ Bipe ~ L ~ SRR ~ SRR~ A gl ~ 2R SEERE - HA - BB -
SRR BN - TIE T e RyKEEHE 2 mM AR AMRTEETSE T &
o RoKEBEAR T WETR - T IREG ) RKERERGE R -

Agueculture comgonent s not menticnes

B AQUACURUrE COMPONENT 1§ CI5CUSS!

W jguecuture componant @ in o
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AMR/AMU E5#Z 7 2IREEESAIZ%: (Global Integrated System for Surveillance
of AMR/AMU) 052 FREGHIZEREMTT :

o AJESHER : S AHE (WHO) Z 22K AMR B2 248 (GLASS) &
FNJEZ AMR Kz AMU EZHI -

o EIWIGUE SR EYE RS (WOAH)  ANIMUSE & &EH#ETTENIYIDL
AEYIEEYEHE (AMU) Z 2EREH] -

o EIfEYEEPIRGEEE - RS EIE R EAHSE (FAO) BEE AMR B
H#£& (INFARM) EF2IREYI KRBy AMR BRI - fEY)EEBRE
> AMU EZ3] -

RENOFARM & Z B =IHHIEE W) 80% SJIEZR K AMR B S
EAE INFARM “E5 © [LIRWA 2024 41 9 NI SEIAE (UNGA)
BT HRIEBZE O HBUEES T - ZBUAESER - | HEFTARREERA
ZEEREE M A4 (B FEEEk AMR F AMU BT 38 (GLASS) ~ £=BkEhY) AMU
&EHiE (ANIMUSE) B FAO AMR EZHIISP-& (InNFARM) 1Y 2030 £ERT#H & 55 i

T2 AMR Jz AMU B0 > S EHRR AR UGB RSBk E 2 AMR i
AMU E5 %48 (GISSA) | -

E=fEE (ATED GEEIL R AMR R AMU &5 24t
(GISSA) ffit&Ef - Bl P S Resa i bl B - B G 2Kl 2
AMR I AMU SiR7C - 2P HEBEBk AMR FEIGELZER] -
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Quadripartite Global Surveillance Architecture

= e A > A

AMR w in animals and food
| AMU 0 AMU AMU in plant production
| £ and pratection
2y it 4 -"'_D) World Organisation (R oot Asiies | ternational FAO Antimicrobial
y World Hoait @ | Bissmit i ) Coyanlaation of the
gi‘tr drgaréaatian ﬂ I__‘[“._ ler Animal Healt B Resistance Monitoring (InFARM)
GLASSJ ANIMUSE 5\ A e
= 4 *‘(0 F)) =
YRAWA =

! l §

Global Integrated System for Surveillance of AMR/AMU

/=2 INFARM (AMR BElZ 2BREHAREL) ?

INFARM J2—{E=BKEEN A4 > H FAO AHRH.Z T/EIH HATREAK - fBh e
PR~ B AT RELIARRI R AMR BRI EE PR Be: - jEtb R 2
REEHCE ~ R OKERE > DR Z &Y -

INFARM & &1 48 i ¢ 55 n T F A R 710 22 3 75 2 SR 3R 7R 2 B R 1k 5t
(antimicrobial susceptibility testing, AST ) FrE4 > AMR #d% - GfE

o« BARANMEmAETEMEZESLMEME - B ATFLB R ERERREE
(zoonotic and foodborne pathogens ) DL 3k H B & & sl R 2 4 fi5 4

#liE (commensal indicator bacteria from animals and food sources ) -

o GHEVIIE R A E TSR A SHE R
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INFARMZEZR

REEFETEIR - SS1T1E AMR SRS .
EHERAFZERLT  SEAETRRIFER

INFARM BRI SR B 12T S

BATREMEY
= SR E R 2
PATHESR RN
ERREEEAR
HEE -

BEE MRS
s, MRAEAAE AR R W

INFARM Z B HifF S BIRRARAE -

« FAO M1 WHO 2023 % BRI L )51 i 55 [ 024 2 PR 2 2
(Foodborne antimicrobial resistance — Compendium of Codex standards)
https://www.fao.org/documents/card/en/c/cb8554en

o  WOAH 2024 £ gz A2 FffF (Codes and Manuals )

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/

FOODBORNE
ANTIMICROBIAL

RESISTANCE

COMPENDIUM OF STANDARDS

84


https://www.fao.org/documents/card/en/c/cb8554en
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/

EREEHE AMR BRI 2% 2 FAO {4 T H (FAO Assessment Tool for
Laboratories and AMR Surveillance Systems, FAO-ATLASS)

FAO A—lEl TEMHFy FAO-ATLASS » iz THEA E RIS ERZRIERN - T
it E SR T TR I - 5% TE A DURBIR fESUETIER » PAT (&
FAE B anEERZEEFTZ AMR BEHITRAR © B4 > Z T RN ER N B =t - $1
R EEREMEEAE AMR BT E 2 S FER - E B LIk E R
B~ JKAEENY) ~ 1Y) ~ Bane e RIERIESH - ATLASS g2 b ERE - T
i HEFIRAG 2 HH DS

FAO-ATLASS &REH @ E(L&H
FAO SH¥HHEER = - SHEGIR (EIF6HE  RITRE A 2 S m sy
M7~ B BIR R 484 I~ TOKEN) BIEIR AMR BEIEREE 0 T R E
FHURAFRH OGS - B B S B S B ~ (B TE R E - B
R B B
ARA—EEIZ >~ AMR SRS » o7 FEP&E: - (RS E 5 siE il A E
R~ 55 CE - CEREKEE - Wik Bl =LA E > BIfE AMR 8542
2 ] SEMEFIE - —E R W AR A VK EEIE AMR B2l 24 IR 2D 40
HEh K ERTEE = S A - WHE SRR T 7 B4R -
FAO 2024 fF28Y T 285758 - BFE 5 H R 7 HZUEE) - BIVIER NGRS
AMR 7 Hfig - TEMEIESIF A= B4R FAO MR TEIETE - Ehi A %NS - i
a2 H R S B TE - AEE

1. THEGES ~ Boilo ~ BUB Rt &bz mr i
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2.
3.
4.
5.

BB T

S BOE A T B BLELR
TEAEIEE TRy - DUET Ran B R SERT I Z S SRR AE

(e B R (7 > MIBRIE R MBI HI T AR AMR JB&RTTE

» DU R R 2 G

Understanding AMR
in Aquaculture
16-18 May 2024 | Qingdao, China

FAO EfillEAHRHFER » HUfE

o 2023 FELHIIN B infE RER ABEE /G - 2 KEETE PR

R AMR B

RESISTANCE, USE
00D AND AGRICULTURE

Volume

Monitoring and surveillance
of antimicrobial resistance
in bacterial pathogens
from aquaculture

BB P22 COMPR
FYPLEENE ~ [ER] RO 2 B
o BHESIRIUMAEYIEYEHEENES] ONREEMEES| - fmilE
REANT GRYE YN G

RIS |
DHIEEE 5 3 i

{5 I R S e 2 B BB 22— 5 fiih)

Food and Agricultre
Organaation of the
United Matine

REGIONAL GUIDELINES FOR THE
MONITORING AND SURVEILLANCE OF
ARTIMICROBIAL RESISTANCE, USE AND
RESIDUES IN FOOD AND AGRICULTURE

Guidelines on monitoring
antimicrobial use at
the farm level

& UsAID

7AW\ World Orgonisation
for Ani‘!;al Heatth

L RanB SR T P ETIEEY)

\52,
1N
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FAO 1= (WHO K WOAH) 2024 ££ 5 [ 8 [ £ 10 HNFEH &L
EFER T @it AMR BT EERENET g, - B hEERR T Z Eg &I
B =77 AMR BHZE THEFTE1F  BHini AMR ) - szt & B ek
NIEFH ~ BP0 R R I . AMR BRI TAE R A TR IR
ERIAE - SEm S B R AMR B2 BT K -

(F1) WorldFish ZE/KEBRETHVIUMENEYIER (AMU) RfifssE
VipigElE (AMR) TfE

FHAER 2P e WorldFish {ER&AYBFSE A Laura Khor Li Imm - 3052 & a4 4H
SRA KA BY R AN —#8 (One Health) EFX - fis " WorldFish £ /KE=
JE AMU F1 AMR TAE

WorldFish f&§4}p

WorldFish 2—{EFF=HHE: - SR EIRE RIS ERE (CGIAR) »
2 EEE IR S (ER AR - 2OV ER - TS R L2 RSEE AR E
JRAKERE - WorldFish T{EEERLEE PAERT AR R I - WorldFish #E4
KHE 30 ZEEIZAYEHE 400 %4 8T - S AffEE SLlE I [F] 8L - SFER A
K REHIPREL BB T K E B R A T KB B - HAT
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WorldFish £ 27 {lEIZR A #17 TRV THZE - EOTHR R HEE (FIATAR -
BRHEE  KEEELE - AREFT - PERIBABIZR Z2AE) mAflE -

RATEEE A€ # WorldFish k% AMR T{EZ ERER ?

R\ A ISR > St KEEET EANRAEREE 21 E(tE
) AERENRAIE 3 - PUAEYISEYIE I ERS - 1b5h - ShifirAEE 10 Ex
Hhiae 10 Eximahlian 2 TRAEE - B BEShiiiEYeEyaRR - Hix
Fin )3 o AL WorldFish 7552 s #E TBase A — DT 5¢ -

AMU/AMR Bt & 27 iz

WorldFish 2 AMU 5 EEBEF9 A2 Mymensingh I » 3% 5 & 2 30
IR R ZEIE B E B A R — - WorldFish %7 Learn.ink FRI2 (4R 52
HEARE ) ~ EReE| SURE TR R (R BOERIRIE &0 e {E A 3
ABTH - & TRBGHE LRI (BFEREMITAT) 1 IFPRI (BIERE &L
MR EfFRSE - DUEFIEREEE(L - SRIZEEH % - WorldFish Z25F T &
B3 > BeEA T T E B E (E IR R T, - AR E A A AU A
TS -

Trainings of enumerators on AMU/AMR data collection
Pretraining using Learn.ink courses, in-person trainings & deonstrations

LEARN @

__, Antimicrobial Usage (AMU)
y W Survey for Aquatic Systems

g‘ General guidalines for the survey P>
{35 Preparations before & after the >
& ficid survey

Quick overview of survey tools with = 5 : . m
questionnaires developed in collaboration with Hands-on training on the survey & biological sampling ) w5
ILRI & IFPRI for data harmonization WorldFish  ccian
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D@ ERREHERL - AMUAMR BB TSR R E

B ERG% » WorldFish st BRSNS N 72 (857 » 3
PR — (e — SR B (6 () el TR ¢

o BIESGEVIZ IR - BIES T ZEEREIR RO T AR ©
o CEFEMZERER - GIOTENECEEPRA T A E SR - fEAEIR
WP IEEY) B mAR ~ RERBEYE S -

WorldFish 5EE0R S B FIRF LI I A YEEy) 2[R IN A SR R G
FEAh.Z anff A > SR SR R HUMEYIEEY) - WREEA TR - 1SN » AT
ﬁ%ﬁ? e EHME T HETHE o B TR BIRIEE - WorldFish e &

55 R I TRRAIER & - A0tk - WorldFish mIBOfSHES T R0k &
i%‘jziﬂ R DUEYEEE R & -

E S

AMU/AMR Cross-sectional & Longitudinal Survey on Tilapia-dominant systems

* Questionnaire sections: Farm biosecurity, mortalities &
S clinical signs, use of treatments (including antimicrobials)
\ & standard farming practices in 4 production stages.

L3 7 * Observation of 1 pond through 1 cycle (6 months)

....
Tt

o] Study Area
Fulbara
B Wi e sedar '
- % |
Tarskanas e ™ ) "o /.
Five upazilas within Mymensingh districts in Cross-sectional data from previous cycle;
Bangladesh where the study was conducted Longitudinal data from running cycle. a;k;é;

WorldFish ccian

FEREFTFEAET » WorldFish W5 T RIdHEEE -

1 feETEEGE  BRLE A SRR -
2. FRHEMHEEEE (MeRBds) - KE HAlEA e TRV A ERER - B\ 12 X
FRaf > HEIEEFEIGEE -

FERREER A > WorldFish $2 {5 7 IRAGLE - SRR R A G A m B Ae
FRAER T - FREGRE B FFR - GUERELEEE - foliEaIas - WikAT
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HiR BEN A TKESELER - & TE-PETEDYE SRl
FE T EHHREEEET &R (agro vet shop) - AR fe fhéa R ISHYE

=
o °

@ﬂa

BTN, > WorldFish K FESESH RS IE » BRI IE ISRy (B
PUELRSE  HiE - GUREES) e @‘éiﬁ‘ﬁﬂmm% f B{eit
FSEECMOER - WA A FER ARy - s R
WorldFish &7 F4g23 - HAlEABECAsEH - EBHIREIE AR S
ko

Development of aquamedicines photobook for AMU referencing

* Photobook of aguamedicines developed from farm product photos and input
shop data.

* Jute bags provided to observe packages of farm treatment products which
include antimicrobials.

* Survey of 52 input shops under 7 Upazilas in Mymensingh District for listing
agro-chemicals and antimicrobials commonly provided to aquaculture farmers.

* Aquamedicines categorized into antimicrobials (antiparasitics, antibiotics,
antivirals, antifungals), insecticides, oxygen suppliers, harmful gas removers,
probiotics, feed supplements and growth promoters.

+ List of product photos, brand name, manufacturer and active ingredients.

B <b

WorldFish  cciar

Eempa e E (agro vet shop) FHE

WorldFish 21 ESEENGER & E BT E - f£Z84F - WorldFish &
BT RRETEE - TR R R HE AV E AR o DU MM E R TR T B
EZE MY ASIETE - WorldFish 3 Z & 5P/ - A » WRIERFEE
WorldFish 722 Bt {FIHT 55 &35 ERIA - B4 -

1. KEBEEDUAERNHEEEEHERFEN -

2. JHFFEEMIVIESR ¢ 8 300 (E/KESEY)MmAReECs: o ettt 67 {#it
AZaniE 0 orIERY 9 TR EETAR (ClAs) B 8 e EENA
Z (HIAs) -
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3. WMBHILE T (WIENEEREMBERKT) - HSERRIAE - &
FEBLRIE A -
4. JHEEEHD -

KERETS AMR 5P

WZEstBE AL Y S AT EE R 4 (Khulna) F17#-R (Dhaka) JBRE&EMS - fEi2
TEWTFE R - WorldFish UZEE T i FIZET F AAVERA » WEHE B A R R U FS ~ i ~
Rer B FIAIL PO AE A ThaOH 5 S B R AL AR TE AR - 78 Se AR A Al
KEGHRE (E. coli) MI/PFIERE (Salmonella) HyHiEEME -

S SEAR S R EST AMR BRI

WorldFish B it # A% (40 Khulna K22 K @i &4 btgert) &1
FRRELLTN E - 40T iE - -

1. A ZBUR A EE (Antibiotic Susceptibility Testing, AST ) Sz & B HUS:
B F 7 R

2. f£ Khulna REEZLITE RS » TR SIS R R AT AST 5l -

3. EHISRE I EOEE) - BEIBUSEI A& ~ TR E - BANEER
ERITE - FElNEEFEEEAIEE - DNA $2HL - PCR £ffy e AST -

Work with local research institutions for AMR surveillance

Bacteriological sampling and processing for  Bacteriological sampling and AST profiling by disk diffusion method
AST profiling training in Khulna University AST profiling training at BLRI on fish bacteria samples in WF-KU lab

® =

ax 5
Centre for Enwironment

Fisheries & Aquacuiture  WorldFish  caiar
Science
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BE5h > WorldFish #2217 77 AMR EEEH) - Efh ARG ERFEESR
BAYL eI IR EUKERES AMR il > 40T E -

Other published materials, presentations & activities for AMU & AMR awareness

Aquatic food systems bial use In WorldFish's collabarative participatory research with Cefas,
Bangladesh: A One He: v FAO-ECTAD, and the Department of Fisheries

Scoping review on aquatic food systems and Development n! a blosecuri ty tral mng mod k- for lmrmving
antumicrobial use in Bangladesh aquaculture ces In finfish

Authe ot IHI'\\\I\ w n, \\Hut Kemuni,
RATDMAN, 1abe: e \1.uu. »mol. TTEVILLE. Jésoue:, VERNER JEFFREYS, Duvid
Presenting Asst!

1, Athém
Subimission Type ) Concerence Tra L.ﬂn \\uul e Heakeh Conpses Schemific and Sclence Policy (mertace Progam @ g%

WorldFish ccias

BIEBHEIE (WorldFish BBEHFRIEE)

WorldFish £%H 20 S 4E T R AMR B BEEZOKE R ARG 2
P AT ANEDTERAVAIER > 505 AMR 2R IEIsk (A0l PIEEy) s (3 H
BB IR 2 FFakh ) - BBYiE ey > WorldFish 3Gt 7 RIT Z A %
WA RS EF - 40 SRC > MIZRIEFRIE AL - IESF » WorldFish 22281 1

Fleming

B AMU/AMR BUREE ARG 2 & ERRIEEGERE
SRR A PR ERAR

L B i AR AP
https://bit.ly/39RfhO0

2. PRI AR AR
https://bit.ly/3kVQmM1W

3. EIRREARRE
https://bit.ly/30jMTFT
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4. MAEPIRHRARE
https://bit.ly/2XZ5931

5. MUREEATRE :
https://bit.ly/3F82nd4

6. AHEERALRE
https://bit.ly/30JInX2

7. 1B BlR R AR
https://bit.ly/3yGre6e

8. SHAREETEALRE

https://bit.ly/3zUCKs4
KEBRHFERE

1. (/] ODK #EfT/KEEIEMA
https://bit.ly/3AYXUGQ

2. KEZF TP EY)ER (AMU) G2
https://bit.ly/3EMIsCo

FH C AKEBEH TR EYEYE (AMU) 3

(—) ANIMUSE : FEIhsEHEM%

FH WOAH 1y AMR K 8h#7 FH €7 51 Dante Mateo f&5#; " ANIMUSE : 13
ThRe G | - 878 ANIMUSE (Ei)5 U dEYsEyii B 2Bk EN A4 ) +%
FHENY R 2ElR45 A\ (Veterinary Products Focal Point) {4 » {EZ/KAEBPHH4E A

( Aquatic Animals Focal Point) JEl#fi#2 ANIMUSE -

WOAH 517 ANIMUSE {4{{ci WHO " i A= V) sert gt ~ ek 8hat
& Bl WOAH " Gl EYaey) 2 s et R HEE TR S ) HiEZ — > s HE
R BRI FE g 5 A0 38 - WirA St DT AEYEEYERE (AMU) #1778
Ml - WOAH i EHBhE B BRI E N Z4 - WS BT EYIEEy)(H
IR ZEfE - WOAH JRpt (BEAEhPf A4 ) 55 6.9 = T Bl e #hibiid
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AEEr) i R B RS ORESE LA "R KA E Y
PEYISEY) (| BE AR - SRR REEER -

WOAH RBEIR AMR SEREE{E BT VIR < Sl

1. isgsna CEAEEARRTTE)
o STRFE BB B BRI 2 -
o EILILHESERHT E REYI KBV AV EEY) B 2 25K
BRHE > HE TR T B R R
2. ¥ AMR ESREAEYE
3. SN MR
4. TR RAFZ/aHBEE J e

WOAH 7 AMU 23RERNERE

AMU B2 TIRa . a] DUBWIE] 2013 4 - EIFEREK AMR &3 L > 2
T T AMU EORHE > R © RG> WOAH B4 (T T —2GRE » DT RS
EEEEIHERZ AMU BIRIEE L4 ERFREGEREDT - /£ 152 (HEE 2 &
ST - (£ 41 G EE (27%) B EXZGET AMU BHRIUE -

WOAH 1% 2015 3562 AMU BRI S > ElRpEiEa Excel ST
#RIF - WOAH Jir 2019 £ » Tt 1~ Excel 5 TE. » HBE S EIE AR
REFUIMAYESEY ZERE - G BBIERR A 8IS - Excel (FREEHINET

D[ AR
STEL

WOAH Jit 2022 “FRUH T ANIMUSE » SRAE & B 0] DUE 8RBl A ~ 34T
805 > AAERCER - NI WOAH 77 A & 2811 I 484 A\ ANIMUSE - i
/KB E ANIFTA $ 15 S8R R A A\ ERRE(E ] ANIMUSE -

WOAH ZEEREEMEENEEE - (KIESE BRI THIG 283 - 1°
NI 3 BEIERE LIS -

o BEH 1 A LA& S PUAEYIERY) 2 (B REMWIRER A (RIRRTER - £
HlECaREIEAYR ) Bl ReEM
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o BEH2:ERT EMEERSN - MEEE A EREY) - KEEREYIRIEE

BEWIZEHE -
o BEIH 3[R T LIMEERSL - MAEE I IREEARTE » BIANTIR ~ JESTECHAMT
= o

ANIMUSE -ERZ¢ A L148nh 7 BT A FE DU R IIEE -

« HH:ZEXHM-

o ETR  EBEHRILE - IETEER SR - & BB R A an A AR
& 2B -FNHE ZEREE - BEETELGERE -

o [HE - EHBENEREEE -

o BURGIREAL - RREEFRCZERRER -

o JESIECHR  BERBIZIBEETEL LW -

o MRS ¢ I B ERER -

o BN HEZHAETR > BEUEMAESEEOMAER ANIMUSE P& -

o THBNEME  ATEH ANIMUSE P 5 80 TE#FIHE WOAH -

WOAH &4F 9 H B & BB LIE# AMU % - 0% 12 HEER 85
WOAH G EIEIECIIRERZE— Ay > AREEEE A - A g S
BActoRE - HIREIE - g ABIRETR ML g - KAEFYIN - EEY) 2 AMU
B o At - WOAH ] B AR fifE EEiR 25 i 6 BB 5K ] 2 B < ANIMUSE ] ZEH .
BRI b BB 2 AMU 845 - 8 & 2B AMR M A KEZ
SRR AT 12 LE R A 4D G TEAE S WOAH SR it Pngey) (i A & a5 (4
D e
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Interactive Report

Annal Report on st
Antimicrobial Agents _ o
Intended for lise in Animals Glick e ot

Ratwcr

e
have access tothe | mee :; P |
full comprehensive Exmg Fee—
eighth annual = ==

report, presented
in PDF format 2= [

Trends from 2019 1o 2021 (81 Countries)

(=) ANIMUSE : % /)it EFEHERBWEZ &R
H WOAH iy AMR J:#/i¥7) FH 477 fnHY Dante Mateo f&i# " ANIMUSE @ 3222
HEEEARTE: |« {85 WOAH 55 /Ui BB B =~ 2Bk AMU & 5EDT - 11 182
FERET - &t 126 HERSNER T AMU #id - 126 {#20Ed#H S 107 {E
SEFRE 7 AMU S(6E0E - Fiegk 19 E2EERRAEHEYIAEER - B
FHETE AMU 2 ELESS0 2 o [E4) > 7 73% SElE SRR AMU S8R5 - H
FIT A B BIOM ER 2 s HoA DB R A B AMU 3745 -

Participation on 8™ round of AMU data collection - Global
Round Indicators

PUBLIC _
Global Participation 2%

Basedne nf
1901
‘ 126 182 PRIVATE
7%

107
100

Mumber of Countries Participating inth..

Bth Collsction Round
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DRERZRSE AMU Big il ZE -

o T 32 {Eg AR - Hb 23 {EEIR 2 15\ AMU BHRIUE -

o T0%.Z 5 NER At AMU S5 EEIE = - BIIH AMU S8 Tl o [
Yy~ KEEHPIBLE (=S © LUK ATl I R BRI

o 81%.Z SNSNEEEIRE H AMU 85 -

Round Indicators @

PUBLIC
19%

Global Participation

I). 4 W PRIVATE
5 23
:‘%‘
.::LI aln Lomed !{J-F OUNG B
EERE/KEREZ AMU BHRIEE
o 17.4% 7 sp K& Z BE VKK ZEENY) AMU g ATy AMU g8 h - [BfEE

Higlir/KEEREZ AMU -
o A47.8%Z i KEEIZRFRHE AMU N EFEKAESY) -
o A% 2o KEEIZFIRAER AMU 8
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Percentage of participation in Asia and the Pacific during the
8th round of AMU data collection

i

m Differentiated quantites for aquatic animals
= Undifferentiated quantities for aquatic animals
m Data did not include aquatic animals

m No quantitative data at all

2021 FEEBR e BEACHIE 7 HREK

o EBK(E 26 {EERAEE ST/KAETY) AMU BiE - FHEGR 59 (HEIZAEfRHEE
B AMU B - sEFTR KA AMU 2 BIZ B A fRA -

o DHRHEER(E 7 (EEISIR L 7RIS EKAESYIZ AMU 85 - 2R0f > tEX
s 2 /K BB R i 7 -

o fRft AMY BURHY 7 (EEREREIZ T > 7 IR M T F0H AMU 895
3 {EEIZ FR ML T RIEE AMU B0 - 3 ISt 17 355 AMU 82
(& 1 &2t sy AMU B -

o EEESITH > £HA 15 [HERER TEE A AMU 882 > s tlEs
5 {ElEI AR THE L AMU 2 -
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Sub-groups included within aquatic and companion animals
among participants reporting quantitative AMU data in 2021

& 22 3 7
22 ©
- 8 8 g S 3 3
€ B £ 1
Flst Crustaceans  Amphibians Molluscs Fish Amphiblans Crustacesans Molluscs
: 61 60 1 1

5 31 s 10 5
£ 15 E 5 g
= Z

Caninas Falines Equidae Omamental Canines Falines Jmamental Equidae

Fish Fish
Global Asia and the Pacific
Aquatic animals: 22 participants Aquatic animals: 6 participants
Companion animals: 60 participants Companion animals: 11 participants

IKEFZ B ER 3

R 2021 FEEREH] » WOAH HANEE H AT KA AMU 082
BRBEEE - NAESERERE 7 (A REEER (2K 26 #HE%) -
BABERD - BUGH2EaSH o B7E LR ABEE I T LA
amphenicols Fy/KE A T (8 Z ERZPUMAEY Y 2 — » Ji%— > HX R

tetracyclines -

HAT > KEENY) AMU BRI A RAED 2= /M - Rl R EE A
(A AT AR R 7 - Bt N S BB A R FEAED - sFE 2%
TR AR HRIE B R s B A E RS HE -
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Year Analysis - Aquatic 26

H® Paricipanis

Yeal
i _ e i
Antimicrobia
efrecyclinzs 202%
Al

[
e

W2AH Region
Al

Maemlidas

Aminoglycosidas
Clobal Crazntities

Afonamicdes (including trimathoprim)

-}
= B
3 5
o= ]
= I
w w
= i I
b o
-
=]

errastrial Food-
Preducing Arimals

o
£ &
@ 3
—
(=}
-
i

Mear-Food-Produciig

10% 20% 30% 40%
Y of Reporicd Quantitics of Antimicropial Agents Used in Aguatic Animaiz

Global

FRRERM I KA BT i A= V&Y (i 51 5 T > fluoroquinolones J2& 22
(EFEPL A IEEY) (BB E 7 HEIZR ) - B2 E R SR oo & Y5
AR - HOREZEEEN > AEERE—EESHEVEE B
fluoroquinolones # 5 gr A= 404 (WHO) F1l 5 NFHESHR T A Sl B 22 2 /e
gy (Highest priority critically important antimicrobials, HPCIA) | 7 — » JEE &
TEER © 28I > AR K ERH K E BT - B EEYIAI AR T - HR9% H AT
% o oo e 2 KA B B R Z DU E ) Y3 Bl 1 4E  tetracyclines

macrolides #{1 aminoglycosides & -
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Year Analysis - Aquatic 7

% of Repoited Quantites of Antimicronial Agenis Used in Aguatic Animais

Asia and the Pacific

BAFS AMU EEBTT 75

_EAlFrEE AMU EHEE (FIiER 2 2R BEERETBE) - BLUE
{TEsEE s i 2 EEi (Pl A BIR 8L B o EbR ~ NSRS YILLEE ~ 4

EAFAEERD) - (NIE > IERET 3 R BB E RS E (biomass ) A I AMU 852 -
AMU f5REGETRIT

o EPEAST T BZIELE ANIMUSE &l A4 AMU 8035 - GiIA0#E
1,000 A7 Z P mgey) - iR E R E -

o EPEASEE MR WOAH (AR B4 4HA% ) B0 FAO (e EliEE
MHER) Z&iaT o BUSRBNTUEY Y B asE (kg) -

o ERETE - JHEAT (kg) BIIRSEMEH 2 DM YEEY Z
(mg) -

101



fRIZ 2021 S22k AMU BHBRET » B0 T B EPIH ALY 102 252
TUMEYISEY) - 32 805 5 B B R 2 0t 2 AMU 55 Al A (% R BRI Y 90%.2
fE - LS T —E ZAIE - BB IS £ 106 mg/kg -

o

WOAH Regian

: As reported To ANIMUSE

- |
] |“ (b
2021 et il
Year |Gloka) . i .
i £ @i Total weight of food-producing
animals in the target year
EESEEYER 2 AMU ELEg

1. BSEISRREEEER

o M ¢ BFATEWIBGEEH] 162~168 mg iR AEYIEEY) - HURAEY)
SEYEHERS -

o M PIMEVEEYIERE RS > BATEYReEEH 80~83
mg FiHREPIEEY) -

o FEM : FATEWIEGEEH] 53~62 mg HLidEYEEY) -

o BN : DUEVEEYIERERE - RN TEYIReEER 47-48
mg Hii A= YIEEY) -
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Year Analysis

250

200

162 168

150

100

47 48

R0

2021 2021 2021 2021
Africa Americas Asia Europe

Year -,
@ Mg/Kg (non adjusted by reporied Coverage) ® mMg/kg (acjusied by reported coverage) C-E')

2. BEdEEUKESY > bk
o [EAENY) : BATEYIRREMLYY 170 mg HTMAYIEEY) -
o JKEEBW) : BATHYIREEREML 104 mg -

3% 2021 FEARHUT - RASYIZPIMEY Y ERES I oKESY) - B
EEAR 17T [EZ 2 8% - RAATREESRRSH - JRefafit e kg2
GatBoE - FUGRH - WMRERE R E S - N5 17 B 2 Bigi A
BEIAESH -
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Table 5. Antimicrobial quantities, adjusted by animal biomass, for terrestrial animals and aquatic animals, from 17 Members, 2021,

ARl oo Number of Mean Median Standard deviation Minimum Maximum
R participants  (mg/kg)* (mg/kg)* (mg/kg)* (mg/kg)* (mg/kg)*

Terrestrial

food-producing 17 169.86 2044 32084 092 114045

animals (202.08) (34.29) (422.40) (1.26) (1,733.06)

Aquatic

food-producing 17 10464 2366 26419 073 1,26567

animals (11288 (2370) (293.25) (073) (1,267.17)

*Adjusted estimated data coverage in brackets.

AMU B e e

FR%E /N AMU B dE - WOAH S8R 1 2 Bl Ry (T St 5 HUK A= Eh)
AMU B » KeBGRESIREUS » ZTHEFRNR

1 SRZ & TR ~ BRI A& © bR EEERE -
2. B BIALE T 2 FGh = R s e fF -

Barriers to report AMU data in aquaculture

Barriers to collect AMU data in general (all animals) — 8" round

E #

8
= 10
Bs
2f s
=
i :
bt E E

2 a4

24
L
RE
33
P :
3 o =

Lack of IT tools, fundsand Lackaf Lack of reguiatony Circumstances that prevent
human resources coordination/cooperation framework rmonitoring antimicrobal
between nationzl authorities agents

and with private sactor
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=

&L 2022 o Nl A GEREUR - S B R EAERUK A g AMU 85 1%
A -

o ZWEERT > KEFVIEHEAEE B0 EE ZKEFVIERL
o £ 2019 FHtH AMU BB h - sLEERR AR K > SRR -

o JKEBELESGIMEVEYEHEAEE (36%) -

o BRI EHITZ H = s EAF -

o HAZ M 2 KEBIAD I E VIEEV A b -

Main difficulties to report AMU quantities in aquatic animals - Asia&Pacific (%) - Survey 2022

Information managed by a different jurisdiction ¥ - 26.7
Information on product labels is not specific I 13.3
Quantities for aguatic animals are not significant I 10.0
No proper AMU recording for aquatic animals  IEEEEEEE——————— 10.0
Other ¥ = = i 26.7

| do notknow IR 6.7

Figure 25. Explanations provided by 12 Participants for not covering aguaculture
in their antimicrobial quantities’ reports in 2019 - 7" round

7%

» Insignificant aquacuiture production or use of antimicrobials

*» Lack of coordination/cooperation between national authorities and
with private sector

= Absence of authorised antimicrobial products for aquaculture

Antimicrobials bannad for aquaculture

Antimicrobiais are used in aquatic animals non-intended for consumption
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AMU s EBE AT

fR¥E WOAH 58y » Bizfe 5 {575 il 7 S Y 68 il A\ ARy 383h

FEMER = B 50 2 /K E BT DU AL B 2 i By £ B IERE R (A 5 P
NS > RS ME H ECRIZ AL 2 BEEE AMU BHR EELUA
ANIMUSE & HTIEE -

ANIMUSE =+ Z27¢ 2295 B Bug M BB TR E R AN 2ARIBEE
WEGEE > WHEHEIS AMU B2 2 UidE » FERAESESHATIE
e

S 3 ZERERE R [ N BURF AR R T Trp (G » B4 Ok ~ SR NI AR
HRFZ IR = A - EECREEARBE A B - (EARHILE - PIAEET
AIREAN KB 2/ DB A Y SR B IR R FOKEEEAE -

R R ER

EEILEPIMH AR < IRV R (ER ] > (e AMU SRt -
s AN B L 2 IR AN S 1E - fEEN IR BUKERIE AMU 8% -

AMU B2 HIHIE BERIEH EE > flast 5428 (fluoroquinolone JH%E

Vi Fs—HE HPCIA), ) Z(HERIEITIHEE - IEEEAVE @ 5L AMU BER &
R EME - A EEZSE WOAH [ -

(=) #Hihmz ANIMUSE KEBWIERE

%:JO

HBT I B 52 A (B Diana Chee fiiflz " ¥z ANIMUSE JKEBIY)#H

FISANERF SR —1E - BRSBTS " e8I

A RIBIR Z B YISy TR, (AMU) -

SRS R A EE IR

N E R RIS BN > AR T SRR L E - R AEE

55 £ B A BRI PG S > U HRAE AP S NI I Z T E B = S DS e e
ZHEFEAA (BEAREHE - B B FHesE) - WL —Freds
EBR TR BB AL - HAT - BrissA 109 (&R 8 ES - 28k
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74 (&g I fadn e 35 (EE EEEY; - 312k EEES AN THEZEMN > ERZEN
B A& > JERE &P - T HE R TP E S -

Aquaculture production in Singapore

Marine food fish species of economic importance

109 licensed farms*

AL

U O Mo

. "
Land-based farming. =i

iikfish
stapa Lo @ t: ( Local Production of Food Fish/:

TN ——— (~ 4,100 tonnes) 7.3%

RRFHTIIS, 2 AMU AR

BEHSET IBGER 5T > B AR A B K o B S FE 5 (A W DS BT
WETUEREHEER - FrB BTSSR EEES N Sitsk it R 2 EE
{50 FH R R A FH 489 2 B e pa BRAR Y - WA Inse & o (s tedc st - (et |
TS - GEOKEBE AN BB, RN RSB E a5 & AR g
FEEPIER > RGBS EU R R R R Z R BRI PTAER - &7 5 i
Wean R SE Z AMU BB 5 EIRRTERR & > INIERR Z R EIEHEH 2 tH R & 2K
JEHL AMU S5022 -  DIIS et R 7 g S S o B LD Z TR A ST USR] -
Hrig & oG RGIE TSR R FEY RN ATE < ' KA
) -

sz AMR GEEREREL T "5 —#G , (One Health) &ff# o il
LT TPE—REEHZ &9 |, (One Health Coordinating Committee ) » 3% &S
GIREEEFEAR - EFEEES - BIREER - SiiisoKsE - Bl a2
FEZAEERRE - ZZEG 2012 FR1r - BREHIEBE A HRBER
ZIim e

107



STBEETRA % B @ R AMR TR /N - (Y55 B =R T4E - e
BHEUL - SRR AL IR o BB 2 F 5 1 KEE AMU
B AMR 25 + Ep & B AMU B8 (BREEshY)) K g AMR Bl
G - AMR T/ AMR FERIREE - SRHBORER RT3 - iR
T/ (One Health Working Group ) I sl iy —HHRITECE - 51
00 BB - AR -

One Health Governance Structure
" = Formedin 2012
\.-' ;g : 'y tinan OMNE HEALTH COORDINATING COMMITTEE = Director-General level
ANATH OF HERTH . (MOH, NEA, NParks, PUB, SFA = Provide strafegic direction
o 9 — Q = Sef priotities on OH issves
@pUB'“ ! 1 =
Formed in 2017
Recommend policies

L r
[ C e = [
sel direction relating AMR Work Group I One Health Working Group
to AMR issues (MOH, HPB, MEA, NParks, PUB, SFa) (MOHNEA, NParks, SFA, PUB|
e.f. Toonoses,

\ foodborne outbreaks

*  Formed in 2012
= Formulate policies
reluting to OH issues

AMER Sub-working groups :
Project teams
Education

Surveillance & Risk Assessment {various, ud hoc)
RRRRRRR h

AHEAENY) AMU BHRHR &7 > Frii e 2014 Fhi1G2E2 WOAH 2 AMU
BB - AT e E 2 8 AMU S a5 B O > 8 FH gL 5
HHY E RN R E AR M B E G & 2 EEY) A E] - 2RI Y T AR
SMEH]  (off-label use ) RIZGEEAN & - LEELFGRE A IUAEZ AN EI S EZ 170 -
HrinselfiE—H#s AMU 81 AMR EIZEHR &S H AMR a0 A S G - RAGRE
REFGREHRF (CDA) Z—#0r - S BiE 2R AL - i -

AR - SRR EREE T2 2 AMR ~ AMU 835
FIBKEZR AEE © S AMR 8% - SR S5 & 8 80%
iR e - EOEEE RS - B RS ZEE
MK Bs R © B2 AMR B8 - BFEST HZKBLEEK
BRI - IR AMR B8 EIERHIK

a M . o
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HrONBEE R ANIMUSE ZfESRTTR

o HrhZE 2018 FAERHAA R ANIMUSE [H]#K A8 AMU B -

o HTINBZLIZEE B2 G WK EKERES AMU 8% - (HIEE
FEARE — LBk o (R ERT EZUEZ "iAEREERE ) BiE > HH
&7y Ry ORI E -

o Brhis e HEMWIEIES 2 S 2 BE T - B MM RS2 sGR Pt
WA IEE R (e R -

o IIEAELL T AR SR DU A EEY) < S E B RIS - LI T GEEE 2
FEMERR BEEE

o MREMIER MR HERrA GRE SRS 2 fHtans -
o FFHE A JHEzgEEHE (Form A Poisons Licence, FAPL) 2 » 3%
ERFTECE 2 B ORI EEYIRGy (AP BAEHEME -

o TRIE 2022 FEHREUR - BT BT T 62 52 F] - (HHA 40
%N E][BIFE © Frii & anmHVEHEE - REIEZ A S RE 2 A #E O s &
REJUER  WRELAFEAREERYE2AT « Y& nsBc L ER -
It Friis e anmEE TBTEE  SHEEME S HSRER AR - FL
BT BRE 2 Pt vl e i b A ZR VAR 1R - Sl H T RE B8 B By SR 45 A
BB -

o HIESE—F - RIEAFTEEEYHE A E SR T E M BEE e Ot
PUA R E BRI - IR ZAT > B & in /e g S B A B R A
2 Rl O A EFEm A SR EC g - R iEt AR A5
it EEY I aE 2 fitds - BT EMEAE Bl e mE s E AT —
LLIF TR ST R E B HEE - AR &SR AT RAEIR T 0T -

o DiAEEPYEEIENEED AMR TIE/NH B4k N A ESERL -

o AMU &5 A WOAH £y ANIMUSE sHEESHH#ET T 017 > T8 WOAH
) SERes N SO (AFRa T am 1% - FEE# 2 ANIMUSE -

o JKEBESHEHBUMAEYEEY)BHE - oxytetracycline ~ enrofloxacin
florfenicol ~ kanamycin ~ chlortetracycline - 12 Sb&&yEA e A & FHEY) ( 3
RBRE) RHEE TR Z Y AR -
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o ETIIN EERIERKE R AIE AR AV ERKERE(PIZEEEMF)
HEITENE

[l ANIMUSE #2382 AMU 822 7 PRER BRI REfR IR TSR

o BRZVENRREIN - bR EERGE S A AR R
SRS SR DR ARl oK A ER R S R © RS - BT @ A TR R IR B
BRI SRR RV E < BT IR DT 2R & B RURIF
HRPkEL - BAZIREESCRY - L RTRE S ORI AMU BEgR g -

o DARHERHETEIRERNRZZR SIEIFCHEE ERRES 2k
ZHE  HEUARREERERGEEF2HEMN - AEFEILT > HE
PR ATRE S B A B EEE A IERUA B IESA E 2 R R -
HURIESE R E —KhiER -

o EERSRERHERHERELTR Wi AN S  HEHREE - E R
B15 > THEEERFERHREZ B TR - ¥ B T/ AR HEE R
* o BEESHAERHERERE R T - NEEH I BUN 2B
SR —LOIRRY -

o BIEAHERIRRE - FEBE S o R RIS NI BUR i RE A
e B PR EEY) AT ©

fEFHE AMR BEIEREDTAE R (E F 250k

TETI AMR s A E  BEAREFIEZ A EEHRE - BEEE R
R SR S DU Y EE Y R A T EE) (World AMR Awareness Week ) | o
Hrs v S E T EFHFIEE MR > B4E L Youtube 525 » 2KEEF ¥ AMR 2
woan » MBI EETE P 7 AMR B8 K & St i E ey 2 [fER 7= -

IS BUR IREREREE A S & F > Rk~ SadE T Bt e pe - DLUSRER
BRIl R FEY £ RBhPraetd v o EITEN R L - [EINF - BT IISBUR 5384 T #F
EEVI U YISy SRR (R A TE R > 1S LE TR s nIAE W IS B 5 i - hT
FIs & /a8 & B AL A B T T U I - BN S o S e Hpl TR/ N

B & aka | s HEE O -
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Increasing Awareness Of AMR & Appropriate Antibiotic Use

Through:

= Coordinated messaging across sectors

= World Antimicrobial Awareness Week (WAAW)| outrecich events

® Education materials published such as online videos

® Sharing of AMR data and responsible usage of antimicrobials with Poultry Farmers

= Guidelines for Prudent Use of antimicrobials in Companion Animals, and Vaccination
Guidelines for Dogs and Cats

Guidelines for the
veterinary sector

GUIDELIES KR
TrE PRUDENT USE OF
ANTIMIROBALS IN
COMPANION ANINIALS

- WA
Use Antibiotics

for Your Pets the

Right Way

Poultry Farm Working Group meetings Educating pet owners =

ARKERIER S AMR SR B S EE AP R T HE - B @& il A1
ATRERVIEL I Ry B R b > MR TSP R I EIEF Z Youtube £ E&2
(https://reurl.cc/L5I759 ) 4T RE - FBhTEEHUMAEYIEEY) IERERE F ZB8AT -

FRIEEZAN > i & infmht 2023 SEHEH TKAESVIRRIRE - RKERE
Sttt et 2 BIRATA IR - B KERES 2 SRR E - AR
KEN - /KBTS AT g PRI s A S -

Together, all these are called antimicrobials.

Combatting Antimicrobial Resistance on A Coastal Fish Farm (English Subtities)

SGFoodAgency® oo G0 g Sex L Fm Kumse [ @=
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https://reurl.cc/L5l759

() BESNG 2 B Yy A B R HIES |
FH BN A & i K == v 04848 (Network of Aquaculture Centres in
Asia-Pacific, Bangkok, Thailand ) iy Eduardo M. Leafo f§i# " &iE5 2 AMU B
AFES ) - HARZIES W ERDET » MRS - FHREHEE - BIE 8 AR -

Food and Agriculturo
Y Organization of the
United Nations

REGIONAL GUIDELINES FOR THE
MONITORING AND SURVEILLANCE OF
ANTIMICROBIAL RESISTANCE, USE AND
RESIDUES IN FOOD AND AGRICULTURE

Guidelines on monitoring
antimicrobial use at
the farm level

155 | R R RS R (R E AP E Sy - A

« FAO il WOAH Jit 2023 FESTHEREY) (RfakEEFRKESY)) #10
TS AMU BEHIES | AT S (TR I BLAGD BREA R s - EIRET
BIES AMU B2 240t

o AIESIZRrmEAHE (RimAit) B ERME AMR 25 ISR 7S
5l e

o fHIEHAZ WOAH 1) AMU B I B ZEARE
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455 4R DhEK

o AIESIEEREREAEY) - $OKEBYZNERD -

o NEORTZHGREVETE  REKEFVIHIRZ QRER - K55
SRR N EI A B S B S FOKAEEY) - N RrKERE
MHERBYCENS » B ES S B AR - KOTEHEZEhhE
i 400 ff - BLAEFCE ~ FFRGE  SBEBIIRIEE » i HAEROK ~ 4
KR KA R P TR - I9h > BHEARZHERET (K
R~ R AL EERD) DUROKR ~ B RN R
IKEEEFEZ AMU S5 ISR SR

o BOIER > HEIATES B OKEEYZ IR - {28
ZE B Ry LB f R R DU SR B 2080 (0D -

Examples where farm-level or sector-level AMU data provided

context to national sales data

Example 1: United Kingdom - Veterinary antibiotic sales and usage surveillance’

Antibiotic sales (Chapter 1 of UK-VARSS report): Antibiotic sales data in 2020 showed a 1% reduction
in overall sales of antimicrobials intended for use in production animals since 2019, although sales
have fallen 52% since 2014. The highest quantity sold were those belonging to tetracyclines (34%) and
beta-lactams (27%). HP-CIA (defined as quinolones, third and fourth generation cephalosporins and
polymyxins) represented a small proportion of overall sales (0.5%) and have decreased 79% since 2014.

Antibiotic usage (Chapter 2 of UK-VARSS report): AMU data (of purchased, prescribed and/or
administered antimicrobials) in 2020, expressed in mg/kg (active ingredient/animal biomass) and
percentage of bird-days for laying hens, decreased in pigs, turkeys, broilers and laying hens compared
to 2019 and increased slightly but remained low in ducks (at 2.6 mg/kg). However, increases of 15.8
mg/kg and 4,2 mg/kg were seen in the salmon and trout sectors, which used 29.3 mg/kg and 13.2 mg/
kg, respectively, in 2020, Patterns of use and top-ranking antimicrobial classes varied depending on
the animal species: for example, pigs (tetracyclines, penicillins, trimethoprim-sulfonamides), chicken,
turkey and duck (penicillins, tetracycline, lincosamides) and layers (tetracyclines, pleuromutilins,
penicillins).

The industry sectors provided contextual statements on the data they provided to the programme (i.e.,
recommended target levels for reduction, reasons for use).

Fo 7RSS - WOAH B I —IHSH /KBS AMU B2
fa5(FETE - th OKREBWIERES) 25 3.4 TIEHZ —80r > HAVRH
TEHBL WOAH FE—5 7§55 | » seR R e it 2 J7AB T H - 1
IS5 [REE B WOAH & B R4 Sk v B AHRE TIFIHH -
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Fy5epk KBRS AMU Bl WOAH $55(

» WOAH B17 7 —{E 43

50N (Electronic Expert Group, EEG) > il & B /KA BN P15 e g~z 2B
PR A Z B MAEKEETE AMU J5TH B S SRR - Sotfe Rt BR e dek QA

PR -ty - (BB N Z B

KRN 2 - AHRAZHAREC WOAH 445 (A 2 HAth A1 2 A0 BE & HE TR Rs - L 2 E
B HB R HSE NS VERIRE N - & FEZONE (EEG) ER/VH—HFF
FADI S S HA K 7 2 mEp AR - 20N E -

@)) Development of WOAH Guidelines on Monitoring

March 2023

Antimicrobial Use at Field Level in Aquaculture

* Electronic Expert Group| (EEG) on AMU in Aquaculture at Field Level

SFELCH WOAH FfFrhL - 2585 - B

Dr. F. Carl Uhland (Chair)
Public Health Agency of Canada, Canada

Dr. Indrani Karunasagar
Nitte University, India

Dr. Dusan Palie
Ludwig-Maximilians-Universitdt Miinchen, Germany

Dr. Mohamed Abou El Atta
-replaced by
Dr. Sameh Abdelazeem, WorldFish, Egypt

Dr. Nelly Isyagi
African Union-Interafrican Bureau for Animal Resources,
Kenya

Dr. Eduarde Leafio
Network of Aquaculture Centres in Asia-Pacific, Thailand

Dr. Marcela Lara
Universidad de Chile, Chile

Dr. Sandrine Baron
French National Center for Scientific Research, France

Af5(EEOT :
I =N R 8 (Member(s))
(Lead)
1. 55|48 S. Abdelazeem |. Karunasagar
2. KEBEEEEE4: AMU ESHIFY  D. Palic E. Leafio
HiE
3. BIIIRERIIEYEEYER M. Lara . Karunasagar, N.
) [N DT Isyagi
4. Higl s N. Isyagi E. Leafio, S.
Abdelazeem
5. BB E LT C. Uhland D. Palic, M. Lara, N.
Isyagi
6. BHBELE A EEEISTR N. Isyagi I
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R AERT 25 [ 5 BRIk i B 52 -

E&

WOAH £ —#% (One Health) J5 AR BT A=YIEEY) (8 2 P
#E > B R 4 {#EL One Health f1 AMR FHEHZHAS 2 &1

One Health ﬁ@

AMR ’
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HATATES [ = BHE & T H 5O TETEER - — TR =R
EENERE G — (i S HESE > MRk WOAH #EfTA A - WOAH Z
IEBSTIHE — (B K EEY) e RS 2 155 | - FENENER A1 s SR
FIGEITER » THETI 2025 FEAJIEFHIAR -

@)) Development of WOAH Guidelines on Monitoring

izl Antimicrobial Use at Field Level in Aquaculture

Current Status

* Chapters are being revised and finalized by
respective Lead Experts.

* Once finalized, the Chapters will be
consolidated by the Chair (Dr. Uhland) and
Dr. Mateo into one document and the final
draft of the Guidelines will be submitted to
WOAH for internal review process.

() BRI E : BIUKERETIMEYEYERE (AMU) Z
BER#&E
FHAERG S H R ER Javiera Cornejo Kelly #5#% - 8B o = B /K 2 & Ja I
AMU B3l - 52 35% Fy WOAH & {F d1.0 Z 7K e B TR DU AE P ) 8 B opu s
(Center for Antimicrobial Stewardship in Aquaculture, CASA) i 5> — » ZEH T
OHENREZ 223~ 5t A BRIESE N ARG - RN SR BUKE R TE T i
S E AR 2 ST TR - RERILE 6 (E/KAEBYIEEEF L

BRI BEAREE - CASA (REPUIEYIEEEHD)

IIZEA - UPEL (SENKAEEYIR A T S B b P A )

PR - NVI (B K Bt TR SR e b A )

Figl : CEFAS CHrELKA SN )

ke s PRASIEEE GO (CLAR > fIZfY% K Abassa)

HAS © BB KERENTFERT (NIFS » SE/KAEREEEYIRINZ 57
2T )

o o &~ w0 p e
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BRI RIS E I ER R (Antimicrobial use, AMU)

BAZ AMU BT Z &R AR WOAH HREFES | - H AMU SRz B 2 (E2k
TR BTR RS EE A IR ~ LIRS - fib3kns - GRHRL - EEREER g -
BRI AMU BRI 25 iRE ORAEE#EEA8)  (Aquatic Animal Health
Code) 55 6.3 & " HHEEAVKAESY) T ERTURAEY ) 2 BESERFA, -
25 SRR UM A B SRy 2 BAREE - AR HER (A7) -
TEEEYE R ST R T35 - [FlG - BRI e K g R EE
(AT o Rt B & AMU ERIES - BRITHEE MR 82
AMR it 2 BRI » MAHIE R AMU BEE -

&R AMU BEHIT ¢

. BNEEE
AR ZIER - AR - BIEETRETE - DU EEy)(E ] 2 BIEE - 7%
S AFEANE AU -

o B EEE

FUKEBEEZSHER (RESEERY - MEBUKRE ~ —i (b5

SUBFUEAEER 240 ~ fHB SR - BReEhiE - A EIIPEEL -
EIHEIRR S W E BRI F R AT SRS AMU
Bz AR -

o EFSHM - HIERARIGFMRE
SR - FEM: - BRM: (EEEEYBRMEERE ERE D ) 18k
i - U AER B (RiaiE ~ EHBTHEEERR - e #EER) &
afl

@ R R

It

BH AMU Bog FR e -

BURDUMAEYIZEY)[E B 2 835

HUREENY) AMR JEERRH M

B MR A2 A R 2 S8R
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The Fleming Fund

Tackling antibiotic resistance home page

View downlcacs

View as single page

View as single page (pnnt - staff
only)

Copyright & 2020 Tha Open
University

Introducing AMR surveillance systems

if you create an account, you can set up a personal learning profile on
the site.

Create account See more courses

Introducing AMR surveillance systems

Introduction
< Course content

Learning materials A

Introducing AMR
surveillance systems

Introduction
2018al.

Antimicrobial resistance is a serious global public health problem. This module introduces you
10 AMR surveillance systems and the One Health approach to AMR survelllance, and provides
an overview of the relationships between AMR surveillance systems in humans, animals and
the environment. It also introduces local, national and global AMR surveillance networks and
covers the functions of these networks, the types of data that are collected and the uses of
this data. Finally, it takes you through surveiliance system design using examples. This
module builds on concepts and learnings from the module An introduction to surveillance. You
should start by watching Video 1, which introduces the importance of AMR surveillance (CDC,

KEEEN AMU BRI 22 &R aiE WOAH /KEERE AMR TE5TE
( Workplan on antimicrobial resistance in aquaculture )~ FAO H ik > &5E 5w AMU

E5HF55] (Guidelines on monitoring antimicrobial use at the farm level ) » 41~ [E| -

Workplan on antimicrobial
resistance in aquacuiture

'
-—

Guidelines on monitoring
antimicrobial use at
the farm level

https://bulletin.woah.org/?panorama=2-1-9-2023-
2_antimicrobial-resistance-aquaculture

https://openknowledge.fao.org/items/719061
£5-03e9-4ddf-a3ee-64e42944c4f8

591 HEEIE > FAO EEILEER AMR £4t (InNFARM » 407N E )
EEWIEN FAO &g BEUCEE ~ BHL ~ i ~ FEM B ARRIAREES - KE
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BIE AR Bah 2 AMR ESHIEEE © AR AMR 2805 2 frig Bt =7 7y
Wit - pRE S SR B E BEE - DR E BRINENE A - AR EATH
AR EEE - REPEEERIVEVEER - JIA INFARM Z& 5 > w2
EEERAER IR A IR S BB 55 e TRk AMR 808 7 iE A i (E 1 -

Antimicrobial Resistance

#  Background Main topics Projects Quadripartite = News and Events Fesources = Get Involved

?vér@%ew&@:@%;ﬁvf%fs%' v 120200000080
LS F INAY
i{%@%& @%@ @ . 000........
lﬂob%f {%‘%&’$% s s c002000000

é%@%ﬁ ég‘ @ & s e 000000000
W’;%Gh ﬁ @%@' é * 000000000
@‘yf;%@%ié%g\ * e 000000000
)
Iy° f%ﬁ%}, f{s -secc0000000
D&m &%@ # %Q - » o 0 000000000

faecvy Fao™e. .\ .
Publications. INFARM System Related documents

Papers in scientific journals - - - - - G

‘ Generating science-based evidence in food and agriculture ==

Mulsmedia sectors to tackle AMR o

E-leaming FAD is committed to establish and maintain a global system supporting national a2

Reference Centres offorts to regularly generate and disseminate reliable AMR data in food and

il agriculture enabling itoring and surveill of AMR at national, regional, and

Data global levels to inform evidence-based decisions.

Ona of the key elements for strengthening country capacities for surveillance and
itoring of antimicrobial resist (AMR) and use (AMU) in food and
Partici agriculture is to provide a standardized approach for collecting, analyzing,
pate
interpreting, and sharing data [AFARM Manual for Implementation

https://www.fao.org/antimicrobial-resistance/resources/infarm-system/en/
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https://www.fao.org/antimicrobial-resistance/resources/infarm-system/en/

BRERIZEE

o BEZAFEREE (Sernapesca) Fy /K EBE P HUMAYEYIEHZ =
=t R

o TEfEfCERTEY > RIRPUMEYIEEY) > (F B R ARSI -

o VEEFRBON CREIEUKEREE) MK (SIEiAYEey s AlhE:
=) PEHEHRE -

o EFRZDRVANABS S KEEE R HIMAEYEEY 2 (FRER -

HERBEEEMAMRZERGTE
BEBE 75 1

IR EERY)
ZIEFEER

O R EEP
AMUZEIZ AT E

KERENRREMEMNEER DA RV EELARS FP O

BB AFAKERERB BRI =ERENRS .
#®iEZ - EmINIRK - BESEHES

BB E
EBKES
55 AR FE E0
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T
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BRI 2015 4 > HEH T Ryl s i E R Bt B T SRR DU ) S (R Y
dRe AT BE LT IUAIEAL |

T Y R A R S
PASFEIYPEAI e o A T S
BB AMR :

LR B S T TR e -

P w NP

R BEIBHEEER A S

EEmEE
MMEBUREER

EREEtEERERMNENEY
ERZ@BREENS
( PGSU/2015 ) AR SFRIEF il

MEEKESREZRERIES] -
KEBMBEZR (WOAH) F6E

BIZCARINESR © SEm{E R

ZoEME & T KE B AR FrAREI (A T ED - e ER B dOKE R
BEAh - BRI R OREEPIAIRE) - SE THMAEY SR BT
> EREFUEER G EILE RS - F=F 00— AR EE R &S -

FEEEN T BlzacEiE e g5 NAE B g3 2 fra 55 it
Y sEY) 2 SacAIERSEEVE B - Bfe 8 R BRALRRSEIEES - 55— J7H >
KRB E R A B SR KE R P Iy 2 (& -

o CHRSEEDKEBIEE) 2019 556 319 5045
A T Rybrag ~ 2 FOBPR/K BN B P Z 1R - (EPREEE S0k
fpe 2 BILER B Bl feE FH 2 & ] T /K A= R
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TEIFREEIRE ) 2015 5 8228 HREA I

R T i OB T R At B T SRS T DU A M SR R 2 SRR s T =
2K E BT T RPGEE e v EEy) -

R CeRBUKEREE) - TEFRCEREE ) A0 T HilEyEEy)
{(EFHEER - #e nT L N4 E R
http://www.sernapesca.cl/informes/resultados-gestion

2018 F=5 2515 FEHEE
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Good practice in the use of antimicrobials

Sernapesca publlica 41 edicidn del Manual de Buenas
Practicas en &1 Uso de Antimicrebianes enla salmonicultura

MANUAL DE
BUENAS PRACTICAS

EN EL USO DE
ANTIMICROBIANOS
EN SALMONICULTURA
CHILENA

BERBRTE TRID U Y EEI

o DUMEVRYIEAERRR -
FraEETL (BRI AFHE TEZRGEREE | Bl
SIFA Z &t H i A EEY) S LA BB 22 by (E R -

semapesca - .t . - . .
@3?\\ Sistema de Informacion para la Fiscalizacion de Acuicultura
Usuino: PATRICIO ANDRES MEDINA HERRERA SALK

M‘n.li tratamianto y Bienvenide, seleccione una opddn del manu lateral

VACUNZCION

H 2015 DU - AR EFIAHRAE: - FrABUEY EEyIR (6 B2 O HE
HIAEAE Hoosd B - EARAVARERECR T /KE BT TP E YIS ey A B
FIE LR - AR E AR S BRI B 2258 — B SR,
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& FEREE R 75448 (PMV Online System)

o REBRR TR T EFEEREE  BEARE FARMAVET Hi
= H[FEIFA -
o H 2018 i - TEISUACEIRIEE | Bt I —ER LEEETT A28 - B

EEZY WL BB Mﬂﬁiﬁﬁﬁﬁﬁﬁﬁﬁ¢@%2hﬁ$% =
a7 o Bz RIS | B H B e mIE L S A i - REERTAE D
PEISEY) 2 (ERITEM -

o HAl ERFETEMEFHREERT (PMV) ZEHRL

o FEREIAGERETETR - il TR B -

o BHEGTZHEHGHRESETRE -

o BIHKEEETZEFEOLANAEE R S > HhEmTF e &l
{50 FHEE on R &R EE T 3 -

o M THBEEZERFEZEBAIRE - WHEEGHFHITHISER ©

o FEBEM{TKEEESGHAERE T  WHESE[ZRS 2 FRE  HE
i

o ERESEMEI - BRERTMEGE RIS EE L A4 -
o ENELE  BREEIVVA e - AR R TT -
o HEEMA : BREENE ARG 2 - T AHBEE - iE2EaE R
Je 7 4R LL R Pt 229 % -
o EMEAMLZERIENERS T EYEN 2 EHE 5B e
HEEY(E TR HE T R SE 2 BB SR EfR K E BRSSPI EEY 2
EHEIER] -
o FTHABEIESVVEIER A V)RS A Y EEY I FE -
o HCEHRSE (Fisheries Service ) F2it—{lE&R L& (SIFA) - " A A
EYN ¢ EE NS
o IEACH—HE > FrA AR TGRSR B SR R A T -
o EillFirE(EEERE A -
o FHUKEBET 2GR  VREAZEGE R RS - BREEITR i
H » MG HE ANSR B2 i A PTAMHRE RS - U T 2 BN B HIH B N A
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#=JEREf (Cage)

A BRI (Species produced )

e A ERE (Number of fish treated )

‘Ft5EE & (Average weight)

ZrgER (Diagnosis )

BEEN S ek nlil (MVID)

BRESHTEE /7 4m5% (PMV No.)

& J7BAIT HEH (Date of issue)

R e 2 e 45 %2 75, (Authorized product used and
Administration Route )

10. & (Dose)

© © N o g b~ w0 D oE

K

11. & 7 FEhn#eE (Amount of product managed )
12. 4588 7 Hpk 8= (Amount of active ingredient

>

administered )
13. &40 T (Food factory )
14. 6B 4R EA4E S HHA (Start and end date of treatment)
15. 57K (Average water temperature )
16. Uz HHEH (Harvest date )

EEE A 2R ERA - BB B R AEH L EIREATA
PR A PIEEY) 2 st -

FERIBUER (RPAlE SR 2 M)

o WVREHEH [FPESEE BB - SEDI TR
o EEEEERIHEERE
o IHEHR
o BFHWEFNEE

BRI T T RS E R T R SIS S ER T - R - BISESENR
BE ] U2 mER MY ST 2 (E RN > (e 7 SIE Ry A T B > i
PrAIZEN B S -
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AEEZERAL

o H 2005 FLUK > SAfiA R /K EBTESE DU A IEEY) B A -

o BEEBTRETZFZISIA  EEREIREREFEE T -

o FATHELEE LS AAR o LA AHEHE Google f=EE] - iR
B BURRETRBEAT TR 2 EERGE A R EEEA -

o FTABIEGHETIO LY (HRCEIRS B RS T UM A Y4 2 (5 P
e

JKEE AMU BEHIGER

X

o {2021 ¢ 2024 4 > AT RINRKEETE AMU JEZD T 12% - SEZRE

DigfEaEle - (HIEE 2HUZR0 TIEEE - F > BHEA—E PROA 5t

et E R BB LA S AR -

o PROA ZtEZ—ESH A EER BT E - T2 E B FIRIEHRE

(Good Practices ) - £xHigZat1EE 2 A FEH T AR — &5 R F R EHE i -

B

o FEEEFEY : ZFHEVIER -

o FFAMDHN - REEEH R -

o WRFAHE | IEIEHERFREEITIAR -

Y/

B S

Results

. ) The period Jan-Sept 2022 has shown a 12.2% reduction in Antimicrobial Use Jan-Sept.

the use of antimicrobials compared to 2021.
Ton262?2
) Within the same period, a decrease in infectious mortality
has been observed, which largely explains the decrease in 3 6 4 5
the use of pharmacological products. o
Ton2821 347 (-12,2%)
) September and October 2022 are the months with the ) )
lowest use of antimicrobials in the historical series 2015-
2022.
Evluckin comparada del uss de aatimicroblanus Tk da 2021-2022 de je d alitla:
2021-2002 infecciosa,
= i o e
- = u
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EREBMaE
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1. BFRNRGZFHAS
o EEAFRYZABHARENE G - T 7SI - Z1%& > 3%
ZIHAE GG BN > AR E 2 EA BT EE - NI BHAREA
PR EEE B R REN EE—E% 28 &1FH
H - EFERCEIRTSE « EE SRS - EE LS 2 e &
W T BT ZRAGE -
2. REFBRERGFHEELtE
o BMAREKEBEDUMAY YV EH L BB TR T RE Z
EER % - BEAFLETE (Public-Private Partnership » PPP) fE %,
B R SRR E G - HEB) RAFIRIEARRG - B R B A ME R
i EEESHEERSE T ERVEMER B2 —HEEFEAS
BEER B > RUIERFEEIE SRR -
3. FEHEREETE
o FAREFLILT —HBERE SURTHIEEEY) B R EAR 5T
A SUEERIE © R S BERDIE B TR E . W &
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FEER AR R A T IEHERE FHEEY) » ARSI — I ik
PR B R EE SR S I [F] S -

Education
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DIPLOMA BUENAS
PRACTICAS EN EL USO
DE FARMACOS EN LA
SALMONICULTURA
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HRIREBKERETREY Y EE T ORI ES T EZRAEREEN L
1o BEh T —{E44 5 SVAR %4 (Surveillance, alert and response system, SVAR)
iteE o DUB DB ETE AMU -

STEEE

1. B R BRERE R AGRHIIEE K
HATETEERS H AL B R AR s Ry ot - AR 58 3 2 B A -
RS R G R R - FrEIEHIEEE AMU R HST 2 RR# -

2. TS RS
SHSE DARsR 5 B A S A - T3 R A IS M - AR TGt —
ERENENG - B EE D AMU -

3. IAFEEHIE
sTEEREEEBAER  HUERERC WS — Dok - BFIREE
TIATIREL B A R AR SRR Ry i R K » VLS ] DASE R BRI R -

4. BRSHEGRTE
ISR B G - AR EZE AMU FIERBEERE - Se Bt BT 8da
Parii

(73) HFKEBETHMEDREHE (AMU) RIJiZEHE (AMR)
HYERL
HANEY 177K R EE Manabu Furushita 821 HARRMOKE S EF - BHFKEEE
§t AMR i - 2022 4 > HAOKERTERE EEY F 269,000 I - 8EEE(E 4
4000 {EHEl - Hog/KEIEEEB Rk /KEIERY 7 & - R - A/KEEE H A
S E R - i NEE 2B SRS (yellowtails) - HIUCESE Ry 52 # # (red

sea bream) -

130



A aquaculture in Japan

i :.«hi tounder 'lo'.ﬂc.m.'.n:'rcl !11000 tcns} others (1 000 tOﬂS}
S N et Carp s

Coho salmon 20 \\\ 2 Eel
\ Sweet ﬁah
\l .
Blue fin tung 20 ' Yellowtails

19
114

Red sea bream
@~ >

Production volume: Production volume:
Marine aquaculture(farmed fish only) 237 Inland water aquaculture 32
Total production value : Approx400 billion yen

Production volume of marine aquaculture is seven times more than that of inland water aquaculture.
The largest production of cultured fish is Yellowtails.

Trouts

(2022) (2022)

FBBRRIIME YT IEE: (AMR) T81ETE (2023-2027)

HAZIIEE RS 2 i AMR IS T8RS - et B AJH ~ SRS
iz AMR B30 - B H AT RS KE B H e B B PRS- AMR BIZ 1 TED
sTE AR SR ER  EREE A TEETE TS B E R (ERERIETE (AMR
EEBEL AMU) - ELFEESHDKE S AMU B AMR -

Eh IKERIER Z RIS

ERERE RIS AMR SRAIEREAE - WRFENRFE R AR
LB )l ok

R FrEEON AMR Kz AMU - 3l & 734t AMR 82 LB
HLZ 2R -

B TR B pREE L L FEETE/KESYIE A RN
HESE A NS ftEERSE -

DA EYZEE MBEHCREREERE IG5 BEE I THH B b

fEH EHEH - SeEs BRI S E TANE -

bR S fEE) AMR B5E > AL (e AR T EARH S © PREVEAL
TN LAECR A TR AT ~ 228 e pTaglh Rt -

B ST IN5REER L E2RHG(F LUEE AMR -
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HA AMR [iE—RENES S

AMR Bf—HaEE Al

e AMH (Human)
o NEBbUAYEEYIFEHEEN (NDB/JACS)
o (EREEA ZDEEMHIEIESN JANIS)
o (EREEFA < BRAHEIRCREDN (JANIS)
o ZEVITIEEVEANE S e BFLEDH] (NESID)
o BE¥ (Animals)
o WL AEYIEYIEHE VARM)
o EETEEMAEEN (VARM)
o fHEEMHTEEMAE R (JVARM)
o EI/KAFHVIEEHMAEEIN JVARM)
o Ban UM AN R
o I (Environment)
o 7Kgt 2 i aE A R

H A B s A= Yy eedy (v FH 8 85001 248 (amount of antimicrobials used in
animals, IVARM ) & FUEEBL I8N foKEERE AMU 832 © ST ygEys
BEEIE HEPERG R IVARM il - WWHEMUKES (MAFF) EH -

JVARM (1999~)
Japanese Veterinary Antimicrobial Resistance Monitoring

The sales amount of veterinary medicines The amount of Antimicrobials for human
(reported by Marketing Authorization Holder of sold to pet clinics
veterinary drugs) (reported by Veterinary Products Association

! | ‘ And Pharmaceutical wholesalers association)

L J
e

A

s S

pathogens = s o

. i
) Healthy Diseased @\?‘é
“‘{}@ animals animals
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FE/KEBIESIS > METIMAEYEEY A R E R )7 EREEER 2 SR -

)

MEEEREANMENEY

o | i
iR 5 &
= = , //://’("mﬁﬁgmj@mﬁg ]
Xt R

- RHEREE
= |+ ZEBREREREEH

REMEE
BiEem

EERBNFERSERIENRT  JEREHAES (AENERBENA ) HR T RFANENEY -
IFFEEENMEYEY - BRRRTIZHFHASE -
I

> -l
' N . RYEBRERS
e

HEAK FE BT E DU AE YY) 2 SH E BRI S8 =53 Z — « 2RI
H 2014 5 2 2020 £ JKEEFE T Z DUid B gEy s & 8 28 PRI - HgoREr sy
Y BRHFALEREERE S [REAYPRA (Lactococcosis) © HASZ BIYHLIM A VI5H B
BB S ENAE SRR E RN TR

Sales amount of antimicrobials in Japan

800

C— The sales amount of
- antimicrobials in aquaculture
8 B Human is less than one-third of those
E 500 used in animals.
= Animal
% 400
= Aquaculture
£ 300 In aquaculture, sales amount
= * 2 P
g . of antimicrobials doubled
s traceaad from 2014 to 2020
2 by 2 times
m
v
{

2013 2014 2015 2016 2017 2018 2019 2020
Year

the National Veterinary Assay Laboratory - Annual Report of Sales Amount and Sales Volume of Veterinary drugs, Quasi-drugs, Medical Devices and Regenerative Medidne Products
hivtps:ffwnensmat.go i nval/ivakurou hanbaidakadindes html
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Sales amount of antimicrobials for aquaculture in Japan

1200
1000

B0

Increase of
Macrolides (EM)

600
ana

00

—

e

e Ot harr antibicitics
e fmipher oy

i et syt an bt b

e (TN BN oGRS

The sales amount of macrolide:
increased year by year. This is
one of the reasons for the
increased sales amount of
antimicrobials for aguaculture.

EM is approved antimicrobial
for treatment of Lactococcosis
caused by Lactocoous garvieae
in Japan.

The increased usage of EM is
due to the increase in the
occurence of Lactococcosis.

The AMR Cne Health Surveillance Committee : Nippon AMR One Health Report (NADR) 2022 (2023}

2

SN

ZERFART N BT IES
HA P -

Z AR (S IRk 2 37.9% - 2RI > BEEEm Z51A
A (AR =) {99R%

: hittos:ffweew.mhilwego. lofeontent/ 10900000/001153 348,001

» BRI
PR > H A S

Occurrence of fish disease of yellowtails in 2021

Strepfococcoaiz 14.3% .
mﬂde& 1%. } Lactocoecus
' garvieae, 37.9%
RSIV, 81%
Nocardiosis

Total estimated damage amount fish disease

4.35 billien yen

Lactocoous garvieae is
major fish pathogen in
Japan and account for
37.9 % of 4.3 hillion yen in
total estimated damage of
yellowtails in 2021.

MAFF © Aguaculture Disease Control Project: Study of Fish Disease Damage

https://www.maff,go jp/j/syouan/suizan,/suisan_yobo/disease/gyobyou_Rhigai_jyoukyou.ntm|
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Lactococcus garvieae in Japan

L. garvieae is causative agent of Lactococcosis in different fish species.
(Economic loss of 11.1 billion yen in 2020)

Serotype |

L. garvieae was first reported in 1974

_ e Vaccination was introduced in 1997 \
Body color darkening

Inflammation of the eye

Serotype Il

L. garvieae serotype |l was emerged in 2012.

Vaccination against serotype |l strains was introduced in 2016.

Serotype Il

'"ﬂam:‘l’_ﬁ_"" AR, ectocarditim L. garvieae serotype lll was emerged in 2021. -
encephalitis

I|\' i

Blesding spots iinternal organs L. garvieae serotype l1l is often isclated from striped horse mackerel.

Japan Fisheries Resource Conservation Association: Diagnostic manyual of farmed amberjack
hitps://f ish- ifroa. in/08/odf Douskikanoechi marual.pdf

[l 2003 FFE - HABHIAE FUREETT AMR 201 - 677 2019 R 2 $HE

(B R A B A BLMIGEREUR - — BB PRAE /K B E T 3R > 1
SRR O 2 BN AP RS R A E e 2

R

Changes of antimicrobial resistance in Lactococcus garvieae in Japan

Serotype | Serotype Il

100.0 100.0

BO.O

g = Rate of
20.0 =—a— Drug-Sensitivit
3 50.0 F B0 - -

—=— OTC
I AN EM resistance (20%) .,

(%)

0.0

--.______V/_-"'“--_._\__,___.
0D =

oo
2017 2018 2019 2020 2021

2017 2018 2018 2020 2021

Year Year

Type | strains: LCM resistance appeared consistently, while other resistances appeard only occasionally.
Type |l strains: EM resistance appeared suddenly in 2021. Future monitoring is important.

The AME Ore Health Surve lllance Committes @ Nippon AME One Health Report [NAOR) 2022 (2023
ohittos £ wawwnihiv o,/ content/ 10900000/001 L5834 8, T
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The difference of role between these two AMR monitoring

Negative impacts on fish Negative impacts on humans
Resistant bacteria spread and therapeutic Resistant bacteria that grow in fish are trasmitted to humans
efficacy of other fish wealens. and the therapeutic efficacy of humans weakens.

".?:i’.“? A__)\,

-

~
Infected fish ,a-:f Healthy fish &
Brought in to fisheries That is shipped out
laboratory
AMR monitoring of Infected fish AMR monitoring of healthy fish [from FY2020)
Dec—following Ma 5

2 - / -
‘H_ﬂ = 3 A& ’ L)

SEYRURN M RS AT 4R

A EHEEIIERTT AMR BOEE H Iy EES A - § 2017 5 - HASE
IR R Z Bl igalll - S8 K SOBIT e AR B R HAMAERA A S - WAL
R KEGHEREE - HARTER IR RBEMEAE (AST) iR 4
BRSO » A [El s 2 SR HIEAAE R T R e 2= 5 IR I AREAE T
JEHETTERRE - 48 2023 £4F > filiE T — AR I - B EI 2 BIE 2 EAR] AMR
IERERIERAI T 74 » ML T ZAHRER B o 5 > HERE IERE Z M 704 -

EREE

« JVARM (HA#EY) AMR Bl 4t )  [EF HAVKEBEFE T T AMU
F1 AMR E5H] -

o KEBHETEEABVIEM - KEBET Z AMU E45 ARt
VIEEY) 2 SHE RS -

o  DUREYIERYIH IS BB E H ETET RS IS 4S JVARM -

o HTAEAK > Erythromycin SHEEAFTHENN - Er]aE8L Erythromycin £
FEEEKE (Lactococcus garvieae) [MERY I HIRARE -

o AMR EMI 2B AR s AHERTHET T - DLETAS S AT
NBUER Z R -
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o BLIEEHIER
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i

AMR 2IRfTERTEZ SR (2023 5)
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FHESE A > DUES AMR [ -

o SFEPRZIINEMEE > UAABUFE - Bt - BB 2
RS —fR R

141



o A 159 (HEZHE T AMR ESERF LA ] -

o AN EEE LSBT EERE AP - BEE) 2 RN A
REMAEEER -

o EHeARCIHBE 7 HES AMR 5 2% H o RELTAFHESHOTHCH A
P tHRe 2 DTgett 08 - i R EIRG e i ge a2 B A E AR -

KEERIEEIR © AMR FOKEREZER @ SUREBERTEEI EZ 2R

o RZOUBNEE Y 95 (EEIR 2 B TEIETE (NAPs) #E1T 7 2t ElEd - DA
ITEEMAKEBENE -

o JT%HYEIZAEH AMREIZTENETEE (AMRNAP) R EE R (B EKE
TEMHRE 2 N

o HEniithlEfE AMRKEBIEETE Z TR ITER A (E - Bl 7e R
Beta-lactamases - tetracyclines ~ sulfonamides ~ macrolides £z fluoroquinolones
R A A AR R o N EE (Vibrio spp.) B B R B
(Aeromonas spp.) 2k b 5T 2 HTEEMEAE -

o REBZOWMZBERCARBRZTEEETHE 72 2 8=
I T TP —#% (One Health) | 7 - 281 » $HEPKEBESEZ B8
BETTSHAIRGEIIES L - B W R BN RS Z R P R -

AQUACULTURE PERSPECTIVES

Recetved: 21 Marcn 2022 | Revised: 7 September 2022 I Accepted: 1 September 2022
COL 10111 0hag. 12741

REVIEW

Antimicrobial resistance in aquaculture: A global analysis
of literature and national action plans

Andrea Caputo® © | Melba G, Bondad-Reantase® " | Iddya Karunasagar®© |
Bin Hao? " | Patricia Gaunt® " | David Verner-Jeffreys® " | Sophie Fridman® " |
Alejandro Dorado-Garcia®

"R=Act - Action on Anitiblotic Resistance,
Uppeala Universty, Lippsal, Sweden Abstract
“Fisherles ane Aquscuire Divislon, Food and Since the establishment of a Global Action Plan (GAP} on Antimicrobial Resistance

mfggmmnon bt [AMR] {6&th World Health Assembly, Geneva, Switzerland, 2015), most members of

INitte University, Madical Scences Camplex, the Wrld Hezlth Organisation (WHO) have developed and implemented a Mational
Deralakatte. Mangaluri, Karmataia. India Action Plan [MAP) based on a “One Health” approach to AMR. Aquaculture, signifi-
*Mississiogi State Univarsity, Stariville,

Misissipe U cant among the food producing sectors, has often been overlocked in AMR gover-
*Centre far Emvirorement Fisheries and nance, We did a systematic review of 25 country NAPs and assessed the inclusion of

Aquacaiiurs Science (CEFAS) and FAD aquacutture. We also reviewed the scientific iterature from 1996 until April 2021 to

Referance Lenter en AMH, Weymauth,
Gorset, UK retrieve data characterising AMR in aquaculture during the last 25 years. In our anal-
“Joint FACYWHO Centre [CODEX Faad ysis, 37% of countries did not mention an aguaculture component within their AMR
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3. 2020 4F - By#) T PROAVfiEFETE (PROA/Salmon Programme) » i /2—1[d
HERMREETE st EBEES T LET  BRNKEBEEEEE S
(PGSA) kA RoKEETEE R » FIGE -
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PhBUAElRBESE T — it BB R E 2 afFik ) - EEEERE
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Universidad de Chile

I  mmmEaEn
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REFIFRIFESRE

@ RLRE . BBZoomiET
& REHRE . TEE9R |
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BEFMN
17:30~19:45
B
8:30~13:00
BHHATEEATE TR AMR BRTEEHE (2021~20254F) - #ZatE

A VU £ SRR Uy 1) Herh— S EK FE R TE A DIAHRE

1. REHEZASYH AMR Z5E3H
Zat e —(E ek Ry T RERED ) BT IS ) A > R Z AR TERE
SR MR R RV RS BHNEEESHEIFE EE-
IMHRETEL 2 2281 AMR BEERETANRE T0F - fERP5/—H#E (One Health)
L HRGT e

2. fii5& AMR BRI
FEKEERE T - AR EFRAGEAGET VAN - KR H Ai{ERRN B E 4l
» ARAGRHM A MR - AR - E R R 4 2 AMR f51E -
Bt > B R BRI SR s Z i - e E R =R

3. TRPHAIZERIRR
BEERSTHOHT AMR 51 T8RS LB P N - eIl 5
HAHEEESS - AIRE RN AER I EZAINTEETE T EATEE - BR
FEHTETER TR o

4. xR AMU E5f%E
ZIH H R R IR EHIE T 23T > EEEEIRAER -
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PLAN NACIONAL
CONTRA LA RESISTENCIA
A LOS ANTIMICROBIANOS

CHILE 2021-2025

2021-2025%
ENMMENENNEEBRETE

Bl - RERBE - BEAL - IRIBEL - ABEL - BEBE
RFLERE—E

JUNTOS &

"
UNASALUD ™%

‘NN NN

Bef% > 2021~2025 ] AMR IS TEEF SR T HIFR EE I NE
RIEERATHUS M R 0 AMR BF9E © BE RN JEH T RIERES , A > LH
TEAEZK BB SHIE » WToe R A B DU A W 48 2 (5 e AR R gt - £
ST H RI/KEBIE R Z U AEYIEEY) - 28000 - H Angsk =8 a8y Zitse - fl
W A AT E Y R Z 5T -

R7KEREMABIZRTEETE (NAPs) - AMR [BHSERS

o HRAMR EIZATERETE ZEE R ¢ R —EE AMR BIZRTE
AT ZEER > I Z AT SIS HATHYHERE - M E AR AHY TS -
B N —RdTEETE

o EFTR(EEERE AMR ElEofr o SRR —42 (One Health) J57% -

o MRIBKEEME AMR FFbEEE > HE1 RIS T8I B HE -

o IBREEERARER T > KEEITEIET EZ TR -

o WAFTAMZEMRE > feTTHE AMR ZEgak el -

« R AMU 1 AMR FERERE(E R -

IBHE AMR B% B FaE L7 ( Global Database for Tracking AMR Country Self-
Assessment Survey, TrACSS)
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WOAH % U 5l & 4@ A —(E T2 - B & TRACK % 4
(http://amrcountryprogress.org) @ iz —{EH&EFARIBEHE S E AMR BZR{TE#ETE
HITHER ZeHERE TR - Bty et s LR TEE S S  EIERT
A T AR EGERE L - HRTCAHETTEIE 7 JGEEE - I BIES T IRE S 2 BIES
177 Bz A 91% (B[ 194 {EEZ ) 281 FE - TRACK 24t TEAIIE
AT T2 TATE AR - B

o BBEPIEREEIE - AULEIZRIIA LAY AMR ESHIFT G ol
il ? PR 5 R 2 Bea ik ?

o IHESERPIMEYEYEESERY « SEERAEEY) AMU E
PERT R ? SREGER A DEURE - IR S K g elE 48
Yo BOWEEA

o (EEVINT R R B UM A IS 2 (A

o BB BIZBCRAIILAAEA [F sk 2 R E ] -

TRACKING AMR COUNTRY
Self-Assessment Survey  (TrACSS)

UN® 3 ’ &) World Health "j) Warld Organis

7 Geganization of the > .
.-.,.,'_:|.._:....,-:- : b Organization "’ A "HM' "

It monitors the implementation of these AMR NAP national action plans and is administered annually.

TrACSS is currently in its seventh iteration, which saw the highest response rate yet with 177 of 194 (91%)
countries participating in the survey.

Global Database for Tracking Antirecrobial Resistance (N1R](omw selfmmwnr
Survey( TFACSS), 2023, Available at: hipe//ars

TRACK %Z}ErﬁT?ﬁl%ﬁﬁt{ll%Z%ﬁ B - BB T HHEY
fili > W] DIE BRSO TR RS - % LR B aHE T HE T2
BN > T SR A F i e - TR IR A 2 A - TRACK
ENSTR 1oy NN

ESECFIEp R — R SR/ (BRAEER M THE)

o A- JZHE AMR BIER ZFSHE T GBS -
o B- BUSFHERILEEF TIEH A2 A S > WER AMR 355 -
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o C- KiEsEiPImatEdlARNE - WAL TR TIFH - DIIHRER A -
TEEHM TR HE AR - R E R TIFHE H Bl 2ok -

o D- gidtfE BRI MR T S A AE -

« E- SRARSHAEIEZ AMR{TEETE - WH AT AR
ARG - FHRETHERE T -

MULTI-SECTOR AND ONE HEALTH
COLLABORATION/COORDINATION

i ' Wi ’f{.,".

3 g
o
» o Lo
2
|
g Jj‘j:ﬁ(‘
= Py yor 13'_..
LG
<  } ],
)6{'\._ j;'
JI
Ja‘b”
!/ 4
9
' A - No formal multi-sectoral governance or coordination mechanism on AMR exists. f) D - Joint working on issues including agreement on common objectives.
B - Muli-sectoral working group(s) or coordination machanism committee on AMR E - Integrated approaches used to implement the national AMR action plan with
astabliched with Govemment leadership. ' relevant data and lessons keamed from all sectors used to adapt implementaticn of

the action plan.
C - Formalizad Multisector coordination mechanism with technical working groups

established Multi-sectoral working group(s) is (are) functional, with dear terms of
reference, regular meetings, and funding for working group(s) with activities and
reporting/accountability arrangements defined.

45.a LREABRFRH ERAGKRE NS HIMAEYEEY) < HESRERER ?
(ZFRHEGSRA T H)

A- B BRKAEEYIEEREEENY) -
B- 2 EREEHY) -

« C- 2 (EAKEFY) -
D- &

o
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4.5.a Do you have a national plan or system in place for monitoring sales/use of
antimicrobials in animals?

e 3

. A - Yes, both aquatic and terrestrial.
B - Yes, terrestrial animals only.

C - Yes, aquatic animals only.

@ o-vo.

4.8 SEBEKA S AMR B EHIZS:

o A- GEHEIKABYIETT AMR B 240 2 H O ek 5

« B- &F AMRENZEISGTE - BAEBIRER « SRS T H =8
S =N TIREERE DT -

o C- IEMrJ7/E@sR it 7 —2 AMR 8#5 - ([EAREHBIRERLTTE - th=
BlEEL ol E LR

- D- EWgEBmFEs S EER] > FRE -

o E- BNV TEEHESLRE - AEHIBEAYR R AR S HE R Z AMR
HEMERST - WA BIR R T E (RS -

4.8. National surveillance system for antimicrobial resistance (AMR) in live aquatic
animals.

g . A~ Tharg are no local or national strategies/plans for generating AMR
T surveillance data from aguatic animals for an AMR surveillance system,

. ) B- National plan for AMR surveillance in place but lat v and epich
=7 pacities fer g ting, analysng and reporting data are lacking.

C- Some AMR data |s collected at local |evels but a nationally standardized
approach |5 not usad. National coardination and/or quallty managament is
lacking.

@ - Priccity pathiagunic/ commenssl bacterial species heve been dantified for
surveillance.
e . E- National system of AMR survelllance estabished for priority animal
pathegens,

zoenetic and commensal bactarlal isolates which Tollows quality
in Ene with | 4
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4.10 EYEEN RAFEIVIEIRERIE - DU AMU Y EKEBEETZ
AMR BB E R &/ IME

- WHERGUEZ B IIANEE R g A 2 1R (E -
B - EA LA AR B Z B e m B A V) i
C - EIsGETECFEMIR RiF 2 e s Y22 F - DI aEIE
e (4 WOAH /KA AR « RbARAY) - ERlERZ
(5] R AR EHE A0 7 B T 5 L o A I
D - fEEBUREEN Bt E - DR RAFREIY e B Y 2R (F
AT L E (R SR
E - Mgt E 2 EhEE -

4.10. Biosecurity and good animal husbandry practices to reduce the use of
antimicrobials and minimize development and transmission of AMR in aquatic animal
production.

e
;L .A No systematic efforts to improve good animal husbandry and bicsecurnty

e prmciom
= B- Some activities in place to develop and promote good animal husbandry and
s,

C- National plan agreed to ersure good animal husbandry and biosscurity
practicas in line with international standards (e.g. OIE Aguatic Code, Codan
Alimentarius). Naticnally a =on reed guidance for good practices developed,

dptd‘o implementation at local farm and food production lewel.
.DNt\omdmlemem‘no n of plan ta enstre good animal hushandry and

blesecurity practices. and national guidance publis| hed dds-seml wated,
. E- Imp fon of the nati ide plan is

4.12 BAKEBVIITE T Z PR

A - AR EEY)SE ~ et AR R A - BB
M Z BRBURBUA R -

B - Bz ARMEN TBINAERE ~ #E0 - EWEFa -~ et - E KA
SCMEZER - R DU AR SR B 2 AR R T T -

C- BIZAFBWEFTABRIANAZE ~ #O - EiEra] ~ 220 - W3 KE
SUVEFZER - R DU eV SE Y 5 2 AHRE 5 T -

D - BISAEHMERWA T AT AR HE A YY) < AH RIS
FEEFTAEER (flal © WOAH /RAEFYEAEI - ikl EE) -
AR BN e B I E T
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o E- EHlERAERFZERIETE - DIECREFARREARE -

4.12. Optimizing antimicrobial use in aquatic animal health.

b} @ Ao national palicy or Iegislation regarding the quaiity, safety and efficacy of
iy antimicrebial products, and their distribution, sale or use

B- National legisiation covers some aspects of national manufacturs, import,
marketing authorization, control of safety, quality and efficacy and distribution
of antimicrobial products.

C- National legislation covers all aspects of natonal manufacture, import,
marketing authorization, control of safety, quality and efficacy and distribution
of antimicrobial products,

& e . D- The naticnal regulatery framework for antimicrebial products incorporates all
~— BTN the elements included in the related interational standards on respensible and
prudent use of antimicrobials (=.g. OIE Aguatic Anima’ Health Coce, Codex
Alimentarius) according to animal species andjor production sector.

N e
=
el O
] } E- Enforcement processes and cantrol are in place to ensure complance with
Y legisiation,

AMR B E&EHEFE (TrACSS) %

o EEREEREUR - TrACSS fEH{EST X RS SISV ERE AT HIRF 18 -

o EVITFREAESMHBESIEIGREUEAGENILE - BIINEE ST > HEE RSt
H > BN AMR BIRITEETE (NAPs) » fEE$ M AMR SRA18L
sl > AAN5RES EF T B AR -

o ST 2023 5 TrACSS BZ[HlfE 2 &5 5R - TRtk iE AMR FE1E
FYFLARREAE » S0 25 B ] e B S BR /R S T R

o BEMENEDE - BN (RAENUKE) - BanBd e R R siisd i+
TEET 2 A2 REAT AT ERAUYATE) - DAR I AMR B3 -EAIHERY -

(Z) B TEETE - AMR EUKERE [HIE)
FHEIE A ~ BHEEHA FEEHY Sudhansu Sekhar Mishra f¥REIE > AMR
EESariae &

EIEEASEE P - BERemEE

1 2022 4 - EIEHVKERIEE EES] 17.54 HEANE - fEESE (Ha3K
HEEE 8%) o A {E (Agriculture Gross Value Added ) &
RS 6.7% - HEIZREHEIO(E (National GVA) Z EHIGREE# 1% - [fiy tH L1ZEAIES
i 73.8 {835 - /KEBEIEMNWE I ERET] 8.8%LI F » HEFT—FALE
MR 10% o 7Y 2013 4F & 2022 FHAR] - EIEAAEEEI R T 82% 0 N
P/ K e 1 e i 114% - it AR & 1k 111% -

-
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Indian Fisheries Sector: Achievements

Total Fish Production Inland Fisheries & Fish Exports
(Marine & Inland) Aguaculture (in Rs. crore)
(in Lakh tonnes) (in Lakh tonnes)

175.45 131.13 63,969

61.36 30,213.26
2013-14 2022-23 2013-14 2022-23 ) 2013-14 2022-23
82% Increase 1 1 4% Increase 1 1 1 % Increase

ENRERSEET M 2 B Bk R R AR R

ENEBUR E 2015 AT T RERE » WHEHZHEEE - $EEEH - 53
3570 TEGERE = (EE - iem bR JEE R - AR - SEEANIE
28 o (AR Em - B AFEERDE (Marine Fisheries Regulation Act) ~ JEE
# A E 5 ( Coastal Agricultural Authority )55 » 75 SLERZE B I T ~ A/ 2240 ~
Ban e BRI o fld0 - BIEBUF S 61 REUAI © 1L N AR
WARERE RS ; S R Ry INEE I KT - DA IEH#s4h & -

EIRE AMR BIZATEETE (2024~2028 £F)

EIRE S ~ B R B A JE BT 58 i FA PR A 4 B A B o @ AT - 32
HEtERE T ZSEEPIZFETHE S - BB R R A F R (R A (AECER
) TAmEHlE -

B EEERAES: - BB AL RO SEE E . B A F R A A TAESS
SEBVIIE (HEEEE) 2 NAP 2.0 EZEESEHK

o 20194F 4 H : HZ A EF TR
o 2021 11 A - EE¥RREHY AMR BYEIZTEIETE (NAP) FIERIH AN TIE
15 o
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2022 4 3 F 1 =R @ - BEFTARERG AR EEERR A
5 -

2024 4 2 F : 81 FAO 5t AMR-NAP 2 #:{ 755 ©

2024 474 [ : BLNITI Aayog (EIFERISRLHERS ) bl B2 (T &3 -

114

=

NAP 2.0 pertaining to the animal health (livestock and
fisheries) has been drafted :

» Aconsultative process with various experts in April 2019.

+ National Stakeholders Workshop on NAP on AMR-Nov
2021.

+ Three-day meeting involving all the stakeholders and
consultative Expert members from the country-March E
2022.

+ FAO consultation on AMR-NAP 2-February, 2024

+ Meeting with NITI Aayog (Hon’ble Member)- April 2024

Nalise) Uhabals s Toew ey

NAP 20 advocates urgent, sustained,‘
programme based nation-wide activities under
the broad umbrella of concept of One Health.

ENFE H AT 35 flil AMR BHIH0 - PESE—FEERHY 11 (ECANERE 0 - ENEEURT

WA 34 (HE Sl EE =M 184 (AR U EZRYE s -

Strength and spread of Indian Network for Fisheries and Animal
Antimicrobial Resistance (INFAAR)

Geographical coverage of INFAAR

Animal/Livestock Centers

INFAAR: Aquatic-9 centers and

YCARIVRY, Izatnagac Barelly Livestock-11 centers. Expanded to 35
\ AR-NORI, Karnal
AL b centers

o

ICAR-IVRI, ERS, Kolkata
ICAR-CIRG, Makhdoom
6. JCAR-NIVED!, Bongakury
& 7. ICAR-RCNEM, Barapani
T y Ok 8, ICAR CSWRY, Avikanagar
1 9. CAU, Alrwal
i 105DAU, Gojacat
115V, AP
12JCAR-OPR, Hyderabad

Fisherles Centers .

1. ICAR CIFR), Barrackpore, W8

2. ICAR-CMFRI, Kochi, Kerala

3. ICAR-CIFT, Kochi, Kerals

4. JCAR CIFE, Mumbal, Mahar ashtra
f 5. ICAR NBFGR, Lucknow, Uttar Pradesh

6. ICAR-CIFA, Bhubanestiwar, Orissa

7. ICAR-CIBA, Chennal, Tamil Nadu

8 ICAR-DCFR, Bhimital, Uttarakhand
9. ICAR-CIFT, Visakhapatnam
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ENEESS 1 B AMR BIZATEIE TS 2 AMR BHIEEER  FLEL4l ¥ p-lactams £

cephalosporins Hig&M-{R S » {H¥f tetracyclines F1 phenicols &4 AllAH B -
ENEESS 2 HA AMR B Z T8RS > {TEIFE M ETE ¢

JRTHATE AMR 2B - BB ATEE - SR 1R AMR
HUSEREAR | B A AR AN (Self-Help Groups) - RHEHE
BE L~ TS S S e B

BB AMR 81 AMU » IRAISRESEISHICS | EH% « AFIHEE
4 CEARBIRFRORLA BT ) 3 (EATR AMR B i BrRes © % /0H
# 1 [R5 % DT RE AMR Bl -

S A TR - R R SRR TR - 1L
R f0 85 K T ROUBRE FR PP o HTRALTES - R K 2
BRI (HEFHE e 2 SRS -
LRSI B - KA ETER &G HE R BRI HIE K
LI ARHES | -

(RS AMR 2 AEBHETE - SRS aEiR -

ENEE R RCREUKERETHIER » AMR ~ B TR SRR fE

BRI B EAESE S K e B P A R S 8 T (3 ST AR R 2 A/
H

EREEE - KERERANGHES (CAA)

el - R S S R R B i it A

SHAPHARI 318 @ KEBIERETE @ W& S5 IEHEYS
ForEARER - I KEEREG ARG IPC 4 (CAA)
ERGREEYE RIS ¢ BRI KE B E B A BOEEH B R REYE
HiEE 8t (CAA)

ISR YERETE (NRCP) @ BIREH ZEHY TS

WEEPIE © CAATEEIER IR 20 flfiA 3 R HoAth B SE BB MRS
BRAEHEETE (MRLs) @ PIUARZEIRETTE

o B R E

IKEBYIRAE S BN 2
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o AMREZEGIE @ HEIERENZEGEE AMR

[m
il
EII_P
[k

* National Surveillance ﬂ
Qs -

Programme for Aquatic

Animal Diseases W & =
implemented by DoF —
since 2013. =

» 59 colaborating centers . .
including 9 centers of e
INFAAR GJ Z__

Report Fish Disease App

ENEKERE AMR BRI PEX

=

B &IE 28 K AEF IR iR
2. KEBERFESRE

o EIEFA : BEIZA - FEER - mEMZREY -

o EEMUE 1 /NEL ~ chRIRURRLZ BIHY -

o EVAFSE: © AN RIH ZBIEY -
3. BIWBERKIUEVEEYINERE - ARBHEAGT RN R ER K

AMU BEREEER -

4. BMEEAIR - AMR EHHE RN RS - REYIARGIAEIN -
5 GRZEERE(EEREF (SOPs) : A¥IKERE AMU HETARUER -
6. BUBIEBEREA 2
o HRZHRATIERHEHAECEAHR &R
o HEBEEAIATIA e+ BRESGEAIR - B AMU Bigis/) -
o HRZ R e BB AT -

g1t EAHREK - ENEBUFHRE DA T AR MR TT

1. (ST HEREYR e H AR B I A e TR
2. HIEFEEERERMEE AMU -
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3. EETKEBET AMU B 2484 T -

4. PRAIBHSED TN PrEEY) 2 (5 F B -

5. HEEEDUMAYIEEYIE an > TIEEEYIEEYE ~ e - mE
AWPFEELIER -

6. fRTHEYIZ et ¢ SRAEIZECR AT BIE SR A R A R

7. NBREIEEECEEEY) AMR 4945 - DIEBESEF RIS RO R GEUR RS -

8. &= AMR Ea P E(HEE) RS ER AR AEE AR EE AMR
FIEE B e Eo e il

;

B
Kl
Bk
Kl

(=) BZTERETE - AMR BUKE®RE [ERPEEE]
FEAR PG R SR ERF IR Yeo Moi Bim fij# 52K PH 52 AMR fT8f5185 (2022-2026
F), oo

FEARPEEE 2023 SERSEREN

BT 2023 FERE AP n S B - Bl ARNEAE B 179 EANE - SR(E(E
F5 16.5 (EISHE o Horp > 71% PR B L - 28.5% RE/KEEES - 12K
FEESHSET » FEAPEEEAEE T4y 50.6 EAME HySHH - (H{HLY 44 (BIEHE - B
PHEIY /K EE B TESE R /NI B T P AH K - 49 80% 2/ - (EH 20% Kol
HAEHEIER - ®BIREYA 21,000 4&EF - B3 oKEErthplERE - &
FREIEREBRIEEIRA - M/KEEAVRERI R —LE - 1S > ARt A
PE=EsE - EEFEHANUR RS S0 - EH4UA 11,455 ARSI -
FEAPHE R E 4R E S > ZEE] 90.7% - S-FREimie IRV AIHFE K - A
HRBUHEETMES - REBBGEIERESE (FAO) £ » BARNmE NEFE
HEELY 44T N BYSEE - BARPE Y R 52 B ~ B I AnsgEy - i
FEERECHIFANE TE ~ EIJEARE -
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Maklumat Am Perikanan, 2019- 2023
Fisheries General Information, 2019-2023

Maklumat Am Perdagangan Q:’/\\,ﬁx\
Top 3 Eksport
*: China
1,277 C:

2021 ). 2023

Singapore

6,899

Top 3 Import
*: China

Eksport «» Import Nilai Perdagangan «»BOT — Indonesia
% Vietnam

SRR AMR BIRTTEIEHE

FAE 1998 > AP ndt B AT 7ElE (IMR ) B GiA SR GTEEEEN
BN RS R - B 7 2017 F 2021 £ HARPGEflE 17—
AMR EZ A TEIETE © 0 H AT I AMR BUZRTTEETE (2022 ~ 2026 4F) E
BEN - MHRCH S — IR TR R BT SR > SR RS I T KA
FEUEELSE > A HORSEE P12 BTN g S

Development of National Action Plans on Antimicrobial Resistance

...............
M

& — —

2008 5 2009 5 2014 2015

. ¢ g v

1998 2001

National Akta Development  2015: of

of Nationat National of HA-MDRO Anfibiotic ~ Makanan  of AMS 6% WHA 1 Malaysian ofstritegles  of NVAG  of MyAP- |
Survediance  Infoction and  Surveillance Guidelina  Helwen 2009 Protocol for  endorsed Globaly Action Plon on  and activitios In 1xt Edition  AMR 20224
of Antibiotic Antibiotic Programme 1+ Edition Healthcare  Action Plan on ' AMR (MyAP-  MyAP-AMR 2026
Resistance Control Settings AMR AMR) 2017-2021 Review of
(NSAR)- INR Programme  Policies and Annual Sclentific | - | MyAP-AMR

Procedutes on mﬂ;‘" ANR { Establishment of | = 20172021 &

Infection Drafting of
m i "\ NARC ndl 4 9

1+ Edition

BARPEE E— R E R A4 « IR AMRZR® (NARC)

FEAPHEENY 2017 SR TR AMR Z RS > FE 2P g AL EE 5
JE4k AMR TRBEELTTE) - WA AE4E%F (Director General of Health ) FIEBAES k75
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4&EL (Director General of Veterinary Services ) H£[E F#F o 52 AMR ZE @77
POfEF T TAF4H 2 578 - BFE A E R AR A ~ FIETTEISRES » DU R IRBLRY
flE S 2 B -

xR AMR Z 8@ 2 tHRHA 2 HHREE B 2 (EE0FT - B - BUEETIEhYIHRR
e ~ BEIEEE - IR - 7R AR - B ilotdiE KIEEUF4HE (NGO) -
NP, » B 22 R gL B4k 2295422 & & (National Infection and Antibiotic
Control Committee ) 375545135 T SRISHYE T - BIR AMR Z 8 @R Rl &
ERITEE RV E R - AR P > DU TR IS SR AT R L AT
g -

FSET AMR BESECRIRYBIR T R R S

FERSZPELE AMR BIZRITERETE T - $HE/KAESY) AMR BRI TIEZH 2 57
Flr TfEgH (TWG 2) &5\ > sz LIFH KA AMR BLE B2k e
FEREIFEE - A AMR BDHIZ (HERR RS BT AT » EAPE BRI
SEEY)2e4 Bifir ( State Fisheries Biosecurity Unit, SFBU ) f£ N J& 4k & H UL LB A -
BTSRRI R AR B P VR - SRR A X B E e - AR
HEANHEERE < GRAIGERESNE > g EEIOCEA M LB =
BURCEYBURMEARH] (AST) - faoHlss SR BE T & [0l 200CE D - s BB IRS
9 (TWG2) Bl (NARC) &5 - a5 MR - B
R A 28 2 S Ak P B B a M fToly - EEREEEN IR ELEE - REGARE (E.
coli) ~ BIVAMMMEYNE (Vibrio parahaemolyticus ) E3/0FIEG & (Salmonellaspp. )

IKEFVIFEREER AMR BRI

o AMREEHIEHIA (FE2kPE AMR 1TEETE])  (2022-2026) - DLROf#SE
B R DR R I
. B :
o AMR #EhE M
o AMU EHEH
o AMU #ZEhE 0
o KEBREBHAYENEE
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AR -
o WEEMEPIEALE (SPS) : AUHIEE
o BIREUBMAEEE] (NSSP) ¢ E LU - HAVES
o THFRBIBAS | KR
o REIEM ¢ T

—pfe

o KNEEMEE (Escherichia coli > E. coli)
o EIAMMETIE (Vibrio parahaemolyticus )
o VPR E (Salmonella spp.)
USSR AR ] (AST)
o [HF¥ESUZE (2017-2020)
o {EH Sensititre ~ R E SR AAEMTFERT (CLSI) 248
o IRfTHEdE (2021 #%E4 ) : ISO/IEC 17025
BARIEM
o IEIE/KAFYIE G T 2 AMR ERIRE

BRPEEE AMR BIRITEIRTER 4 MEZEBR 1 21 (EREL

E R BT HK SRl

1. AMR A RSB E HEsRES AMR Z PG LR

2. BMIETFE SRACEUZEAR T B ) BIELESE
3. BT Bz Ik VIR BL R < (i

4. JUMAEYIEEY) Z EEER BB EEE ) 2 (EH

160



EHEEE— | AMR AR SRS

%ﬂiﬁiﬁf@%%ﬁﬁ%ﬁ?‘%ﬁa AMR FIERRAETE - BAkPELE 113 4F 9
AR eGSR KERTEENS T B KE SNBRS  WHEE RiF 2 KER
AR R SRR A SRS P4 £ - B AR nn L N e R B R TR
HEREE AMR FHERARIE - AHBASRISAIT ¢
HHE 1.
7N RS BT i —H#S (One Health ) 3381 AMR 205 2 504 -

F::“sh A

g 1.2 -
GREA B S E A e 2 AMR 2551 -

g 1.3 :
hsaEEEEg ~ FJEBUNAHER (NGO ) KIBUMHT R~ &1F - LAl AMR EE)H
B2 SHLE

g 1.4 -
FHE AR - BREEE A B - B SOKEBIEZEEH AMR JIE & E TUAEY
ZEYHH 2 50A o
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EREEE T © AMR ERRIEESE
G LS

Tl 2.1
ISR —ge S MG E - AR S i E gy 2 B -

TRl 2.2 :
s LR AMR ZR5e—aaE il > SR E L e B RER L -

TRHE 2.3 :
R ERERET] > AIEREEE - KEDYIBERET TP A 2 SRR AR -

g 2.4 -
FREFTH P Z i EW5E - DUEHT AMR -

ERGUE= ¢ TR SR

AP n SR BB LU ROF FEUPTAE R A - FEWTFT BB U7 - 2k
PHED AR TS e - PIANES S ETR 2 SEBKE B » IEYD > FE2RP e
SEERHAEL TR 2 077k - B EREERan - BREE DUMEY) B LR Z e
T R (B R A) - BRI acE BT 1 R B ISR < TR -
i PR 5 R /KRS R U R T -
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Elements of the plan: Infection prevention and control (IPC)

Antibiotic alternative
- Research and Development of alternatives to antibiotics, such

as vaccines, probiotics, and improved management practices
that reduce disease incidence.

Streptococcosis vaccine

ﬂ,
Wt &-

<.
Early detection shrimp disease kit

Plant-based antimicrobial solution

MALAYSIAN MS 1998:2017
STANDARD

Good aquaculture practice (GAgP) -
Aquaculture farm
(First revision)

1CS: 66.1650

Ovmirguers gt mjmmon e e aasnae 3T

© Copyright 2017
DEPARTMENT OF STANDARDS MALAYSIA

4 ACTAOTKNG PrOriCod

AP na R B I E T B ARG ey BAF /K EBIER{FE (Malaysian
Standard of Good Aquaculture Practice, GAQP ) - 2@ —IEHEFEEETE » B K

FEETAS M A EE B - B ECE Y iit (A EIRHEE S ) - BB
ARPGEEBUT 5 SRt ERMIARZTEE I HEBFHEARF 282 Bar g IFErm
SEASARRER > WHE M EST - AHEEITRES T
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ERMBSLRIE 3 ¢ RTAN B

Tl 3.1
T AMR FEPGHEIE -

g 3.2
T B K ~ FAEMDEZ (Water, sanitation and hygiene, WASH ) 5155
Z B o

HFmg 3.3
Tnm e A B2 7R B2 (Infection prevention and control, IPC) [l K WASH 2
BEEE - R HEER 2 BRSO R L 5

g 3.4 :
e N BEDHE S~ Binf A RIFEE -

Tilg 3.5
Bt AMR (S REZERIFETE -

Flg 3.6 :
R ERNERECE - EBhTE R AR Y (Healthcare associated infection,
HCAL) > ififH 1E AMR FEESE R 2 (45 -

Fg 3.7 :
TIsRE IR s 2 AR Y2 e e
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ERGUE iR EEEMN

FEACPHERCEE S T2 EEY) CEER ) DU EEY) 2 e R e

#watE (MRL) AUEEER] - MR 7 — {0/ NTER > SEARRATIELEEEY) - H AL

FEHETT

fE5T > THET 2025 SEAEEATRTHR - FHEASRES AT -

RS AR 4 - BEHUM A VSR E A BRI (5

g 4.1 MECRDUMAEYISEY) 2 3E Y ~ i HNIBCHE IR & BIZ0EM -
ol 4.2 R 5 TR SRR BRI S UM A VI SEYtE e > HEORDL
P EEPIEEY) 2 PR e T (R T -

g 4.3 @ FIEAESTHUREYISEIE A ZBOR - DIAEEATAE -

g 4.4 5 A BENEHE - (RSS2 B E EA -

g 4.5 @ AERRIERE N TR A SR E B T S L B -

g 4.6 1 JISREERERET] - DRI DUM A EEY B Bt BT -

ERIEES/KERE AMR BIZ T8 B EEE 2 PR S FTREZ R T

TR PRE

1.

BAB B RIETA e « #EA AP ARG = HER =31 AMR ZFfE
BN HAER g A ME =S -

MR - tHE ABMEE N BBEAIR - FEE SR IEEZE A
H&EIR -

&BRT]  RRINAT & > algEM R P A R IE R AT %
AR E T B A B iR E R -

4. BEAR  BAAGEZ HITHE)R AMR 2 &E  HERSHE  AEAE
LTS T EGEH KAV BEES -
R
1 IR ZET -
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2. RFTBEESITRE TR -
3. EEAERZEALE -
4. A AMR EEE EUEE

() BZETEEE - AMR SKERE [SEEE]
HIFERE AR EDKE R Y Joselito R. Somga i /KAEEIHZ AMR B{%
T8t = -

FFEERFREEZFTREN

SEREAT A A = (E B R KR RS -
i55 2022 EEE RSN T ¢

o JKEESH : 54.15% (2,349,252.01 /i)
o JITENMSE 1 25.96% (1,126,260.25 /\iH )
o PHFEMAE 1 19.89% (862,686.33 /\ifE )

Distribution of Fisheries Vol of Production by Aguaculture,
s r i

2022 £ H AKEEIHER AR RUKEEE A EE 2 HJRATT

JEfEE ¢ 85.79% (1,544,958.87 /\iE )
o ZR4yfA : 16.51% (387,984.17 /A\IE)
o EETfA 1 10.72% (251,826.85 /A\E)
o EPEE : 2.99% (70,303.71 /M)
o H¥H:212% (50,930.71 /M)
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o Hfth : 1.84% (3,838.04 /i)

Shellfish Others
Shrimp 2.12% 1.84%
2.99% 5093076  3,838.04 MT

70,303.71 MT

Contribution of the Five Aquaculture Priority Commodities to
the Total Aquaculture Production, 2022

TKEEBETE < A E Iy Ky

o FHIKOR KO
o HIETRAVAERE
. HFEE
o JRRAE TSR
Production Areas
Brackishwater/

A

Tilapia cages Milkfish cages Anguilia eel

Shrimp ponds
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JEERE/KERE AMR HHBEAM

FRISSEMEE 2014 55 42 S5R1TEE < L —(ESEFIZ B E > &5 HE

FIEA TIEHE AMR I {TEIETE -

FIZIEEREE 2016 55 319 SREER A< » SILEFEH AMR £t T1F

4H (Technical Working Group on AMR ) -

fRIZIEFRE 2018 28 104 SRMEM A< » fHIRECEBUKEERR S
(BFAR) AMR {7 & - DAkt S8 TEHE A S > LU AMR
el

JERE/KERE TR BYEEY st imn

TRIEJEERE AR EUKEE RS 2015 55 256 SRTEE S © FLEGRRIAE S
LERERGEEYE » BRI HAAREAE Y FE LS HE -
FRIESEERE RFET 2003 4755 14 5R1 T < ¢

TR B R 282 B8 2 HEEY) (beta-agonist drugs) @ 5% HEZEY)
TENFEE By B TROR AR 7 = SR R EZ A -

MR IR E A BB 2R 2000 455 2 SRS T < © 2L BUR P
JKAE & FHENY) 50 AN AR i EEY) (nitrofurans) -

{4 E0 2000 55 4-A SRELIEEEE 1 9-/T < @ 2R IR TS e
Bk 415 (olaquindox) FI4E5 (carbadox)

fiirA= 20 1990 4FEE 91 HRELEEEEINES 60 SR/ TS « 2R ILAE B Bl

JEERE AMR BRIZETEIETE

R © JEERE AMR Bl TEIEE G AMR ESEFIZ 89 (ICAMR) 1)
15 2014 FE55 42 SRATEE S HIE - i4aTE AR E R A4S (WHO)
g LS (WOAH) K& ElfERHek (FAO) el =& 1E
B > EbyE—#e 2 )5k Sl AMR BIR{TEETE

B © (EIRERE AR —(E %2 AMR i Z B -

{Hay - Fh—(ERE - 2t o S BERETE - DEE AMR > EEf
FER PR NIHEAB IR > WG IEERSE ~ Boah ~ E 5 ~ iU SR i
Z1HE -
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THZBIAT : AMR 5188 HEr B BN SR B 4k [F] 25 - S0 ke HoA B P
BRI H AEIRED - A5 E0 ~ WEENERUTBUT ~ RIERBLRTES - LA
KA Feisns -

(3R] AR DR M. -

1. BB EFIS TR - R EIFEE AMR IR THETS -

2. LB R EER=ERET] « HEENY) AMR BHIGHE SARTTE R E i
g7 WiERA FAO T.E (FAO-ATLASS) F1 CLSI {24k -

3. WEfrRZ e H BB RSP YEEY) K EALTE © BN BUE RS
DUV 2 BT Ry o s aaeig S sl & iEs < BE -

4. FREGHERE DU EEY) 2 B = -

5. B E i DU D SR R 2 B - HEE ( RIFKE AR
#i) o WAERESERAEYZ 2 - JEREECHESHAEEA - R
Fhee ~ SRR ( RIFKEBERERE) B -

6. fEmH AMR Z RUAIELEERE | EiE AMR MHREE RN - e FHER M2 bt
STl - 7Rl - B H AR A gt o HEEEEEAN
MAEYIEEY) 2 LS - FEEREN BN E R AMR A1 - JEEEEN
B - 2B FAO ~ WHO 1 WOAH Z2 i [ B[] [ (8 s 5 ) -

JEEE AMR BIRTTEEI EZ &

2014 4E
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Development of National Action Plans on Antimicrobial Resistance

= =) =) =)

« Creation of AO No. 42 -

TRterAGER * 1% Philippine AMR * Review of the PNAP * Review and Revision
Commigteectz Develop Summit 2015-2017 of the PNAP for
National Action Plan to ® Launched the Philippine 2024-2028
e Action Plan to Combat * Launched the Philippine ey
Combat Antimicrobial ) On-going
Resistance (AMR): One AMR: One Health Action Plan to Combat
Approach 2015-2017 AMR 2019-2023

Health Approach

- Red@
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Do ERR=ERE T - LARET/KEBE TR AMR BRI TAE -
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FAO Assessment Tool for Laboratories and AMR Surveillance
Systems (FAO-ATLASS)

e A tool for assessing and defining targets to improve national AMR surveillance systems in the food and agriculture
sectors.

¢ Conducted on September 2021

e Areas assessed: (1) Activity, (2) Technical Practices, (3) Management of Data & Biological Material; (4) Quality

Assurance
BFAR capacity Areas for improvement:
» Laboratory capacity (participate in
Proficiency Testing from a National
—~ or International Reference Lab)
( 3 » Documentation and reporting
(\ 2 Developed system

Moderate » Harmonization of implementation,
BFAR National and Regional
PIP stage 3 os Fisheries Laboratories

threshold for AMR . 3 .
dota reliability » Collaborations on AMR with relevant
sectors
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2. A EERAIGR © FEA/KERET > HE AMR Bl 2 AR -
3. EER=RET] ¢ TS AMR FRIRETT  AAREE CLSIAEEE - (B AMR f&
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4. JKERHE AMR ZIZEHERR -
5. BSERfr&fE - SR BLEM R MIHSAENT 7 - BRI ZERIR A T I 4
—SGfE -

(1) WOAH JKEFIZ Bt EVIEYIR E

FE B 7 oo A I /K 2 B 7 U 0 484% ( Network of Aquaulture Centers in Asia-
Pacific, NACA ) HYy Eduardo M. Leafio @ 2% 484 AZEE 24 - Eduardo M.

Leafio 7144 WOAH 2477 Z /K AE BT A5 5. -
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B4 yeEyhiEEM: T 4E/NE (Working Group on AMR, WG AMR)
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e Dr. Gérard Moulin
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o Prof. Moritz van Vuuren
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e P NS
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e Dr. Eduardo Leafio

SE s /K EE BT L EE4E - 2R
e Dr. F. Carl Uhland
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o Dr. Nelly Isyagi
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A BRI S 2 AT - A - %/ Ny PURHE L8251 A%
Brp HAZIIA LTS -

o /NHPVEBER STUMEYIEEY)E R 2 B TARFER] > 2205 REM
ANEZE/V— BB E % A R SV 2 U A EEY) - INIE > 3%/l
—HEE > ORERMS2E) EEamEEN e 2 b —(ExE
A TRV Z DUt IgEy)

o FREFIHMPUNEYI S 2B > o NEE T AR AR > T
AR Z GLps e EVIEEY) - BIANPUR T4 - DUEESE - fiardss
SEDLROHHER] - R AMR BIREEED kAR RS, - RIEEHES 5
G

ERERERKEEY) TR, 2R

a2/ N EDUIAE S (VAR BEER - FETA 18 MiiER B8
TEMF R TEAT ) IHERRE WOAH HEE T A2 (FE) -

Florfenicol
Thiamphenicol
Lincomycin
Erythromycin
Kitasamycin
Amoxicillin
Ampicillin

Fosfomycin

© oo N o o B~ 0w bdoE

Flumequin

[EY
o

. Oxolinic acid

-
[N

. Enrofloxacin

=
N

. Sulfamerazine

=
w

. Sulfamonomethoxine

[EEN
N

. Ormetoprim + Sulfadimethoxine

[EY
(S}

. Trimethoprim + Sulfonamide

=
»

. Doxycycline
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17. Oxytetracycline
18. Tetracycline

A 6 FEHTEZRTAE WOAH JFE O » (HARMRRE AN SRR - INIFERZ/ N
EHmAEERAER A RS -

Gentamicin
Tilmicosin
Tiamulin
Ciprofloxacin

Sulfadiazine

o g &~ w npoE

Chlortetracycline

FERIIA REKMSE ) PR » WERKE WOAH FEBEREME :
A 10 AR - HAE WOAH JE B i EEE By AT AU BOK A EhY) - (HAEE
i/ NHEE > BEPUERCAHEMANRKESY) - NEEROTE BRI -

. Novobiocin
. Spectinomycin
. Streptomycin

. Josamycin

1

2

3

4

5. Mirosamycin
6. Spiramycin
7. Tobicillin
8. Miloxacin
9. Sulfafurazole

10. Sulfamethoxine
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Sulfisoxazole sodium
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1. Flavomycin : FA7KAEBIINE Rl 4 R4
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1. Amoxicillin trihydrate : FHFY/KAEEW) - HEIERGEERE—72TRE
EREIPR R RiEn R 22 Amoxicillin FYZERY -
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Lactococcus spp. ~ Pseudomonas spp. 5z Flavobacterium spp. - 32 2555 5 % 4@
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o HFARPME: Aeromonas spp. *Aerococcus spp.~ Candidatus hepatobacter penaei~

Rickettsia spp. sz Vibrio spp.
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damselae : Y:ARE o0

f& piscicida ~ YEF
EFinofE damselae
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salmonis

Pseudomonas spp.

Pseudomonas
anguilliseptica

Renibacterium
salmoninarum
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Vibrio spp. (#411 V.
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R ER AR ETH EiEcEi (Penaeid
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IR PR 3% e :
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https://www.woah.org/app/uploads/2022/12/a-woah-wg-amr-report-oct-2022-2.pdf

(7N) B HETE DG AMR @ EREE R BN S EFIE
HOEER IR ~ JfaE KoKEREE Ly (Center for Environment, Fisheries and
Aquaculture Science, Cefas) Athina Papadopoulou {8+ °
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B pigErE sl (AST) - Cefas 21§ CLSI (ERRERR=AEHS) 5/
A EUCAST (BONPLEEEYIBURMIE Z B S ) HURRAE » HEf TR HIEE -
B TTAE ) Cefas 2R A T fifistt E. coli 7y EERRIVDIEEM R Rl @ EsS =

£5PU(L cephalosporin FAVHTEEMERIA « iETHIHSTAE AU - Cefas BIZEEI¥IEE
=RFIZEIU, cephalosporin FYRBELEFEE - cefotaxime (40.5%) and ceftazidime
(38.7%), and cefepime (36.1%),

Cefas ffll&5 5230 E. coli ¥SBHFRE ZHTMAEYISEY) (HPCIAs) HYBURLMEt %
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(3 %) ~ tigecycline (1 %) - 71 - K&V 61.5%H07 E. coli EiRZRIRH 2 EHigEN:
(MDR) - £ENEGER (WGS) BUR » 5 9 M EKE (Shigellaspp.) 7
¥ MALDI-TOF gEz5R5% A F E. coli

EHIFE 3 B - RmBERE P HREAREA (Pathogen Surveillance in
Agriculture, Food and the Environment, PATH-SAFE )

B U RO E i 5 TR AR A1 B R Rtk B R e R M IR AT AMR 8497 < i3
TEETE Y B VU T /48, (Work Stream)

e WSI1
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o AESY B —EfERERFEE AR SRR AR RS R
1%
o By FEBEEREGERF (WGS) TR - BEEE SR
HFE E. coli 2% -
WS 2
S RTINS - st R ERIMERIE (A Ei9r) f1 AMR (B #553)
AT AREIFEEDH -
WS 3
{5 P et 2 1 B R B S P B R 7 A R B K2 BB il SRR G2 L el
£ AMR A5 R
WS 4
o FHFEFEE—HG AMR BRI Z4 1 S 0900 | DA gsds o oy
Hr AMR FEERE A -
o DUEUEE Bl AMR AEWpfsiE > [HA
TEEME B EAVE S IS E A A B i B RTERR
AMR B AR SRR -
YT RE S IR T = R M R E S A -
H R HBUKISHETT T — Z51108E 2 Bl S aF s B A
HIFRAEYIE -
(EZINE 2
o KB Ry AGFI B 4UKE » IRIBTHEER - B g #TRb
TP o 5358 - Cefas /A GoKISEEATL Ry " A2/ 5utEs | -
o [HHIFEZERBEEEIE » ROT5/K554E N -
FHRBEEIHY 57K BB RE AR - LB BUN AR E A K -
PRI 8 43 A R B B A2 3415 49 R R A5 /K T BESR ALK B  Cefas
1 SR EHR A Ry —EHEIR F AR HIET R A R 325 7K
TS MRHEER YR R T2 B TR -
Cefas DUHLUE Ry R ASHETT AMR 347 » (S T — (kA » 280, 070k -
Cefas & EREAHHVAME - HEITHIEEENE (AST) - [ERFEH LR
TG o FAMEMER T SmartChip $71i > AESiGHI 246 FEHTEEMEAA -
WFFE N B T iE e L bR Fh SR P R LR H AL > & 2 BORBHEH R 2 -
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o GERBUR > FrAEDUEEMEBEREIRE 205 authE | o BB e
FI5/K55 BRI B SUKEHES o A1 - Cefas 13537 - i55EH0
BEAVEEAR P AR SEY) IR R > L HE A SIS - [FAfk - Cefas thfgistt
BRI AE] T AMR £[A - 8 =Tl AEE R B S — 80k

o HEEPKEL : HPHIERIREIEEY) 0 HNEHEKE HAYIHERY DNA -
BEAEHHEHL DNA JEH REE - I H AT AE & A DNA [E#HY5EN - Cefas B3
TR ERVRERUTE - BAUOEZER > HATEAEE ERERUE -

HAFRE AMR B5E

o Cefas IE/E & KRRFHE] (Ghana Lake Volta) {f IR EIEREESS - #EITIREE
AMR TREGEHIE - FZEFA E. coli {F R E1E -

o Cefas thBIFEAHARL ST B &1F » ZEBTHE A FEE - fEIEHIA]
tn (SierraLeone) HYBFZEEEREEA H BEEHIEEK AMR » s ERETESE
NG L

(£) EEKERE AMR BRI

i FAO S/ 2 AMR oo K I 2 ZE 1772 2 /Y Mary Joy Gordoncillo
1+ (DVM, MTVSc, PhD ) ff# -

B | AMR &1ifsZs#/ME (AMR-TAG)

& isk AMR BDHIEZRIEEI AT FAO f£ 2016 FE83REY—2X AMR B Mll5sR TIF
Y7 EAEZRMES T R hn His o (B ARG R EIEHE 2 12 FAO i E)
VGRS & - 1235 A A2 - AVKAEBYINE © BURIE ? g A B EE%
{EEFIRYRE K > AEZRZ IR © FAO 1£ 2017 FEAKIT T AMR £iffosaa/ i » £
FEELEE N AMR EOIESS - MHEEHIHEE TIF ZH#ERE - metlE (e E S A B
1 BEIIAT/KAESY) - 217 2018 4 > FAO BRIGIHIEE RS AMR HHEHZ
RrrEH > Fral2EsHEis AMR B

AMR Fffreiaa/ NERM IR H
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NREEOE I FOREUKEFSYIHER 2 mE > MEmE CAIREHNZFE -

- AMR $ 5380 N 7 E’iﬁg i’;ﬁ
1 ||BEAEE HAVEESYHE A AMR BHIELEZERES | 2017 |2019*
2 || Rl E P HVAT R IR A AMR BEHIEREE e 5 | 2017 (2025
5 Egsﬁzﬁmméiﬂ%w@éﬁﬂﬁﬁ%ﬁ AMR BEHIELE: 2017 |03
4 | FEBEYEREE 2 AMR B HIEAEE bR (itfE 5 | 2017 (2025
5 |RESGImEIYPIMAEYZEEYEAE (AMU) BDRIFEAETES] 12018 {2024
6A |[FH{h & BHLI A Y SR R haIRE 2018 |ZEHA
6B || AEIYIRM: & it P E Y EE Y R R B AR A 5 | 2018 (2025
7 FEIEEEEE A RS ENES] (BIEFE515E 14E) (2018 {2020
8 |fESREIY A R R R E R R 2 2018 |Ff4EF
9 |58 AMR BUREH - s EaE 2019  (2023**
i P I MR U L (MR ) fYRSEER - AN 2020 o020

NAKLEEYRIEZ AMR EEHI
m e AMR/%ﬁﬂﬂ@%ﬁ?ﬁfﬁi@ﬁﬂ%ﬁ&ﬁi (MEERBETF - 2002 et

nanopore i< )

& —fd Ak S5 BRI A E S 1 I = . i

1 iﬁjR giif;%;;ﬁ I ES BN FE 2 P rry—
i ﬁﬁiﬁ%@iﬁmﬁéﬁ)ﬁ%\%ﬁi AMR BSHIZ B EFEH]E K 2003 |sagich

ERE 2 R TR HE B
L

*2019 FE52R% > R B WIEESERL ©

** 2023 FE5ERK 0 BN Ry T E i -

FAO T{RERLESTEHEREVIRN - &R - KESWIHIE YR T

W7 - 27 2017 & > FAO #HFEZENA " HifdEYEEyEH ,  (Antimicrobial
Use, AMU) HY&#ERE - [l > FAO K22 SLa A A ST om - #53 FAO R ZH—(1
B2 sHE T H - BT FAO &L MECAE » NI EHE TIFTA
MY B il - g > FAO g T (BLidEEgEyi e yisss|) - oh- A
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ONEIRR > MFEk = S R S A ZEEPRFIE(E (clinical breakpoints) » R E
JERREE 7 02 FAO IR Bo— (B IL[E .2 FRE - Bz Tk -

FAO TL&HAR T ={EHMHRATES | ERH A KA BRI & & H 2 R LU
MR TE v HE - 2810 > B — L7 o] DUE— S0 IO - BEIAGR - TR
PRHEME (clinical breakpoints) » FAO EL4LHEE T I AAIESLRIE » HLAh - ¥
ISR T $HE7KA B AMR BOHISIEG O (BEERITRE 5 UE ) T
ZEAGHEE e

, , IEEEI —
“.‘.. : lt...

'''''

&
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Monitoring and surveillance
of antimicrobial resistance
in bacterial pathogens
from aquaculture

E '. https://openknowledge.fao.o
rg/items/d029efb3-e897-
E 47bd-91b4-0b99b6c5c2ed

Developed in collaboration with
Singapore Food Agency and
National Parks Board of Singapore

AMR Feffrassh/ NERAMTRE S 3 I/
W IkE S 3 & T #HRKEEE AR AMR HETEDIEEE | > i FAO B
il e /s ~ FriiE s AEEEREEHE - HNEERETEEEH AMR

ELHIEE ?

1. BFEBRERME? (F24E)
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o MEBREEEE - KEEEEE - FUMEVEYEREE - NHEH
BB LUK B2 AMR B2 2 — B A e H AR IR -
2. BREREBIRIRRER? (B 258)
o MRIBPRAERVATTR » B3R - O E - EXEE - PiidsE
VIl B ERIERERETT  2REEE H PRI -
3. EfTREEINEHN? ($261%F)
o MUREIZFKEEIR - BB N - EBEAEEE S EH -
4. PRAREERE? (35 262F)
o EEEIE - B - AR ACIEE « BRRNEE sk B FE2 BlHUHE

5 (TRFETHEARE? (F263F)
o MUEREIRFRIME PRk » EHUSEHELFEIEGR: -
6. HAUCEEREETHIEN ? (55 264 %)
o HHHHACIR ~ BAHHAL « Sy EEEIRAY AR SEAIE
7. HHREER ST IMEYEY ? (B 278)
o EFEIBEE MDA YIEEY)  ERPRAHEAM: - IEErE BRI NAE

D ke

PrEe: -

AT AMR EZRIBIIGERAE 7

1 afaess ~ B RRERA? (B322F34F)
o BEARUSERIRER « B RERCEE - EFEEHIMERI b AR EE -
2. I EERE EHERE ? (B3.5%F)
o #f¥%f Aeromonas spp. ~ Streptococcus spp. ~ Vibrionaceae {47 B Bl §i:
= o
3. WTHELT AST (P EYHEMZER) ? (F42HE 43F)
o [HEFIFMREZE ~ fEHUABE S AE A AR P A TR MR G FE
@S E R L 96 FLIR -
4. AST @E&RMAMERE? (B 45%F)
o (IRBIPREREREREER IR A EE (141 CLSI ~ ECOFFs) -

191



5. AMAEEREIE ASTHIE? (F5E)
o EEBIEH - PR - OB -

AMR £yt sa/ NER MR H S 13 37

RS A K AR ENPIAN R AMR BT Z B 1 B KA AR T 5
STSMEZHIE > LN Ry 2

TRE 1 : Gh= st BRI AR 2 BlPRar— =R HE(H (CBPs)

o XA WEERAEE  SEEEIEEALLE -
o UTIRERTSUERIHIE M A TE5T o

[M1RE 2 © ZEACEE A E RSO AA R - EEh S R HIEER

o BEUTEZERNBIREREELX -
o TREHARMIZEZENEIRAGH -

[MiH 3 © AST (HUREMIBURIMEMNE) J57A 48—

o BRZIE(LZ ARG -
o TRMGERA 2 FEEE AN -

£ AMR Befifass M@t LB - W T st B
A T IEAE e - 55— R BT — (T TF/NL ( Technical Working
Group) L —HIERISkABAS » LUE— S HEBNIETE T01 » 32— (MM e e
FAO 73 BRI SR S U T TR NG » BI41 FAO 2% P s {F
D2 HEE - MUPTRTRA B T IR © R ATISURA I R » HER K
BB — LY » KIS IR FAO @5l 4Bk (T
TR R AR R -
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AMR TAG Technical Item No. 13

Addressing gaps in AMR surveillance in bacteria from aquatic animals in the region, including epidemiclogical breakpoint developments for aguatic bacteria

= ATLASS
Build capacities and
operationalize ECOFF

generation

Establish the
coordination

mechanism

MAE(ESERE% > TIESL S BV - B140 - &OEFIIRAY ATLAS SHEEE
T B E R S FERERTE - FAO BE T EmIEELR T - T 5
EREGEST TR - WHERBIE 2 FIR7E - FAO &2 —3knI MR - fliE A
(EF T $har 2 HIERE BT A > BES EhRE T REEE T 2[R - [EA - FAO B
BT EBAIEE AT - OV H &SR LA 2 &5 -

IFEEE IS RS NMERRIAE T BS RS HIEEFREC FAO
AL BB B2 551 B F) B Y TR RIMLE - A1 LURFTER N 25
FIFFETAES - FAO 75 S HR AL M5 20 SEsS e S e ERIBR S - DR
L EBEMATRESIEE(L > Wk — &R ERE AT ORI ES -

FAO 7 RERIRATM ~ 158 - WARESES [HIESE AMR BDIETE - &
FEFFERDEART AL ~ P UOERIR EHAA T2 - FAO 75 ST TIFREME
EERESORFURI WS EZ6h0 - [Nt - 285 TEMEHHCERERN
AR SRR R TEE S - WREERFRIFHER -

FAO it AMR B Ry — SR AL A T - Mm% HY H AV Ry B an B 5%
HIE AR R Z BUR - 5 FE R R BB U TR - $T R EREE T = FAO
EE 2% 555 $HEEER AR FAO BRI M &R ; $t¥ e a
B3t - A Excel BATH - w8 T -
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FEREEZERUEETTH - FAO H  INFARM RIHM &£ T » IMEEER
EH T RIS E Z(EERE  BREIF  TMREMARRE > fran: T iE
B BAENS ? TMIEZ A A 2 ) S LA RE A AR A S TR AT -

== =g
= 6 EVIDENCE-BASED
— EE= 3 2 POLICIES
mc = = IN FOOD AND AGRICULTURE
= ([ ——
=

3 DATA MANAGEMENT
AND ANALYSIS

| ]
W =g .e.%:’,\-: = !

g -~/ ﬁ"( .‘é»)" = :
% 4 EVIDENCE COLLATION
: 3|
F] 2 mE W (_"'Poucv E
- @ RECOMMENDATI!
o 1 ————

ERTEZZEMERNBIRNBOR - ME BRI RS TT R o
BNV > mlBC O PIERZ R ~ (ERSEA] - nPASGE B EAER] - #f
AR - B E R o o] DR B E AR B D AR e
BSEES > B UEERAAEST -

VTR - AKERHT DIl LY (E/HAMU) RE T2 (AMR)

(—) EREETIMEYEY ZEHAMU) K AMR

A FAO AMR £, » EIJE Mangalore Nitte K21y Iddya Karunasagar fig
#H o IRIZ FAO 45t IR = RAEEKE ZIVYIE » HRE KB /KEEEZE -

RSKERETZ EERR

o EEFEEHRR
o HERFERTE (White spot syndrome virus, WSSV)
o MR TR &SRR EE (Infectious Hypodermal

Hematopoietic Necrosis virus, IHHNV)
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A EHLAEESER s (Infectious Myonecrosisvirus, IMNV)
=iEfR s (Yellow head virus, YHV)
BKRIE S (TauraSyndrome virus, TSV)
B4 EERT (Monodonslow growth syndrome virus, MSGS)
o [BEMEIETZHERKE: (covert mortality nodavirus, CMNV)
o DR MERRR
o JNENA (Vibriosis) : T ZLsZ BRI RS AT 77 A P& B -
o ZMERTHENRIZESER (Acute HepatopancreaticNecrosis Disease,
AHPND)
o I T-ERE ¢ AFHRMR/NIET-28 (Enterocytozoon hepatopenaei)
o RIRGRETE | ZRIRGFE R, -

O

O

o

o

MK B PP EE SR e A
o ABEEHRRNME T B ESA TERER - AR RAREE AR -
o THMIRA
o UnETTHIMEEER - DI IEEIES ARAESE T - fEiR s ST #
PR M S R > BRI E TR TR - BT S
— XA E BT B KT A REFEWRY) > B SIS
b o SRR - RSRIRE R - L - Ry TR IRIEIER > A
P TR ML AR -
o WRESIZFMTERER DPTAER A Z M MR A BTN E R -
i e S5 P Al T B o B MBSO MR » i 22 I SR AR s
[E - B R BN THPT R ©
o ARVIEYIZYIER (AMU) fI AMR Z4aiitsedEs D -
o DUERPHEBER AV - N =Z 8 E 2 7ARER] -
o RESTEFNAKEREIEIE P R A AR RS -
o GREUIMEZ ARG - FEREHER IR IDUAE R - PId0 > HIEA
BRI - 2B R 1R /7 > 1 H AR G T
HILTE I -
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o BHEPHVEEERTREACE H R e s A LS AR - TdEsk
EVKEBVIRREEAS -
o HERARELMRARFHERERGEFELE -

ARPUERYIERE (AMU) R AMR BHHEKIR

o EEESNL AMU FEE

o AREOBRRTEEYIIER - GIANECGE & an B f R R E R A4
o HZEEREETZ AMR BI5E

o /DEERFHELT T RSEINAINTIE - BIAIEIRDESEEENY) AMR 4845

FRIZECHE BB - 2016 ~ 2023 F i AERE R R - EyERIE -

EU — Rapid Alert System for Foods and Feed (RASFF)
mmmmmmmm-

Mercury

Residues of veterinary
drugs
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Additives
Benzo(a)pyrene
Sulphite

Chlorate
Irradiation
Contaminants
Lead

Carbon monoxide

Arsenic

0 0 480 B 0 80 C m =
0 0O = W 0 0 0 0 0 ©

Sodium carbonate
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(Source: RASFF Portal)
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EU — Rapid Alert System for Foods and Feed (RASFF)

2021 2022
=

Mevary = Mercury 22
Cadmium 13

Cadmium 7
Irradiation 5
s 2 Leucomalachite green 7
Sulphite 4 Nitrofurans 3
“mm 3 Additives 2
Sulfur dioxide 3 Sulphite 2
Arsenic 1 Benzo(a)pyrene 1
Chloramphenical 1 Chlorate 1
Sodium carbonate 1

Total 45

o
@

Total

(Source: RASFF Portal)
(Source: RASFF Paortal)

EU — Rapid Alert System for Foods and Feed (RASFF)

Mercury 18
Cadmium 8
Sulphite 8
Leucomalachite green 5
Benzo(a)pyrene 3
Furazolidone 2
Nitrofurans 2
Additives 1
Doxycycline 1
Total 48

(Source: RASFF Portal)

TRI% 22 B & 852 BN SR MU - B FH B 58 B AR 22 60 5 i 22 R IR B AT
Chloramphenicol 2842 -
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Import notifications United Sates of America

N YT E e e N e

Residues of veterinary drugs

Nitrofurans 45 14 21 55 15 42 33 225
Additives 12 14 13 ] 0 3 8 59
Chloramphenicol 10 10 3 5 5 0 5 38
Pesticide 0 1 12 1 3 0 4 21
Sulphites 0 0 0 0 0 1 0 1
Total 227 156 241 151 72 90 93 1030

(Source: FDA)

HARIR BRI M8 - TR an Al 3 — Ee B A R - AR
T E R/ DY S5 - 18 AT AE BAAS ][ R A 1 8 sl IARAHRE - (HiE (22—
& ] L AR H B i 2 22 68 A 0 < B SRR » B AE H A » 2021 A £
Enrofloxacin #1 Furazolidone ; 2022 Hijf& H%] Furazolidone ~ Enrofloxacin £l
Doxycycline ; 2023 4 f& M| %] Furazolidone - Furazolidone -~ Doxycycline #1
Benzylpenicillin - BEZA I E A% - HIEEREYVIFE AR E EHiERS -
A ER CE B PSR VRO - S RN P BEN 1SR R
[FIERER PR B WS TR AL R ETE) - B st 5 2 B S i
Z— Fral RS B E R -

Import notifications - Japan

T e e T Y

Residues of veterinary

drugs

Additives 4 4 8 9 15 8 1 8 67

Pesticides 2 1 0 3 3 6 1 0 16

Irradiation 1 0 0 0 0 0 0 1 2

Contaminants 0 0 1 0 0 0 0 0 1

TOTAL 42 36 24 27 32 25 32 31 249
(Source: MHLW)
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Import Notifications - Japan

2021 2022
CEEE N N S —
Enrofioxacin 6 Furazolidone
Furazolidone 5 Enrofiaxacin 9
Prometryn 5 Additives 5
Sulfur dioxid 4
Sulfur dioxide a b
= Cyclamic acid 1
Additives 4
Dieldrin 1
Dieldrin 1
Doxycycline 1
Total 25 -
Sorbic acid 1
(Source: MHLW) Total 32

(Source: MHLW)

Import Notifications - Japan

Furazolidone
Doxycycline
Enrofloxacin
Sulfur dioxide
Additives

- N & » @ ©

Benzylpenicillin

-

Cyclamic acid
Radiation 1
Sorbic acid 1

Total 31

(Source: MHLW)

JKEBIE T IS BT

o Schar Z A (2020) #t¥f 2000 % 2019 Ffd - BLAR/KEBEIHEY)
SEV)(E FHEEIT R MSOR Bl - M e ke 12 (EEZEY 25 It
ge o hElE 146 (EXEYRGERE Z EAR > WS R e T KES)
VIRa B 2 5 e PHBUE Y EEYI(E B (LLZGETRD - PiEYEey)
{58 FH Btz IR SR e T T 383 > AR o s e o 2 (o P
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o RIE 2017 FopiER - ZYREREFANETIERFEMYEE Y 84.1% - 11
HH—pfdrf - 8.3% AR A - 3.4%H N AZE A ~ 2.7%H M > 0.8% A7
o 0.7% MR -

o NEDEEZ U AEIEEYIE RGBT (B - mglkg) - BREE—4)
TS - AP Y& - MRS -

o JKEZYIERE 208 mg/kg (95% Ul 70-622)
o fizfa : 157 mg/kg (UI9-2751)

o fi#§fz : 103 mg/kg (UI5-1951)

o mEfFA 1 59 mg/kg (Ul 21-169)

o UBE : 46 mg/kg (U1 10-224)

o fikfa 1 27 mglkg (Ul 17-41)

o AHEEME A ETIR RSB ER BRI A AR SR A
L > B N BB R B AGT R A B - WS RE i -
B B A= A RER AR - BB A (2% - 28 - s
fRIZ 2017 B - FEENFEERS > R CEAE S EIEAA - it - A
DEAETT ST ARG AT SE HYAE R

SR A PRI ST

o ZREFEIINTFEOMT T RABTAE R > Al T 68 (B4 > ZKHEN
J& ~ HIfe ~ 2B ~ B ke 72 BT - il RS - B EE AR ORERIR(E
A& A - S TR DU IR AERE © 43% ViR A S H BAP ( LAF/KERE
FEL ) PSR Bt B S = ey nRHE M REES - RIHAA
BH HGE B EEEE -

o FFPIREEEIZC BB EERTE  fIA0

o VietGAQP (g RAF/KEEEME) -

o IndGAQP (E[IE B4 /KEBIEME)

o ThaiGAQP (ZRERiFKEBEME)

o ASEAN GAdP (FHE RiF/KAEEEM#E) -

= LT AR R DU E Y)Y i B 2 A i -

lif
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ENFEZEBIRRTE © RS e EYERAE (AMU) KhigH (AMR)
Z 2B
FEENRE - ALU N & R eI D A Y8y < (5 -
o EIEGRHEETE - OEBIERE KERIE 0 HREERS -
o RIREEECRHIE R SET =
o UrpiERHVEAE SRR > MECREF AR - MR ALt T3S (Marine
Products Export Development Authority, MPEDA ) & & #h {158 g EHE
5 5 E TRl -
o  HIEEMPEREE (EEH W KEEHEEHER)
o EPUEFRELFRE (ERH W KEEFEEHER)  stEtE LA
K EBENER 28 AR FEmE TR WL~ AN S RE
e E R - B F R AR R E P H AN E L 22 HA S
G L
o HETKAEBYIRE Z BIZELHETE
o [FIZR AMR 484 -

BEFY AMR - HATERFSWIFEERSGEHT - KEBEPER TREER -
R A = LB - 2RI > R R AR IS LR - P10  FE—HHAKRE BN
(Ecuador ) HBHFEH - WHZE N BHETT 7 2R NRe T - 3837 7 ST AE R pigErt
BN - (HANRAFAIEES AT IR 2 72 E. coli HI Klebsiella S5 E A7)
LAY AT REZ H B 73R > 1R ~ BPIIRSEUREE T3 > MIPKERIE -
RIEE » Pl HEE THHEr i Ee Ay A A RER R R R KEEEN AR
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"

Abstract: There is little information available on antibiotic resistance (ABR) within shrimp aquaculture

environments. The aim of this study was to investigate the presence of antibiotic resistance genes

(ARGs) in shrimp farming operations in Atacames, Ecuador. Water samples (1 = 162) and shrimp

samples (n = 54) were collected from three shrimp farming operations. Samples were cultured

and a subset of isolates that grew in the presence of ceftriaxone, a third-generation cephalosporin,

were analyzed using whole-genome sequencing (WGS). Among the sequenced isolates (1 = 44),

73% of the isolates contained at least one ARG and the average number of ARGs per isolate was

two, with a median of 3.5 ARGs. Antibiotic resistance genes that confer resistance to the p-lactam

class of antibiotics were observed in 65% of the sequenced isolates from water (20/31) and 54% of the

isolates from shrimp (7/13). We identified 61 different ARGs across the 44 sequenced isolates, which

conferred resistance to nine antibiotic classes. Over half of all sequenced isolates (59%, 1 = 26) carried

ARGs that confer resistance to more than one class of antibiotics. ARGs for certain antibiotic classes

check for were more common, including beta-lactams (26 ARGs); aminoglycosides (11 ARGs); chloramphenicol
Spiad (three ARGs); and trimethoprim (four ARGs). Sequenced isolates consisted of a diverse array of
Otation: Milchell 1M Mo L. bacterial orders and species, including Escherichia coli (48%), Klebsiella preumoniae (7%), Aeromonadales
Salinas, L; VanderYacht, T;Walas, N (/s by domonadales (16%), Enterobacter cloacae (2%), and Citrobacter freundii (2%). Many ARGs were

Trueba, G.; Graham, J.P. Analysis of h di - " T Ty— P X
Atibiotic Resi Genes (ARGs) shared across diverse species, underscoring the risk of horizontal gene transfer in these environments.

s Diverse Bacterial Species in This study indicated the widespread presence of extended-spectrum B-lactamase (ESBL) genes in
Shrimp Aquaculture. Antibiotics 204,  Shrimp aquaculture, including blacrx-, Mlagyy, and blappyy genes. Increased antibiotic resistance
13,825, https:// doi.org/10.3390/ surveillance of shrimp farms and identification of aquaculture operation-level risk factors, such as
antibiotics13090825 antibiotic use, will likely be important for mitigating the spread of ARGs of clinical significance.
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