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OIE Terrestrial Animal health Code

OIE Ad hoc group on Antimicrobial Resistance
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The OIE presents the basic principles of its strategy to fight
antimicrobial resistance

Technical Item At the 84th General Session of the World Assembly of National
Temelecmicie D pyelegates, the OIE presented to its Members, and proposed for
MRS v adoption, the basic principles of its new strategy to fight
()IP antimicrobial resistance. Built on the foundations of many
R et years’ work by the Organisation to protect the effectiveness of
antimicrobials used in veterinary medicine, and to contribute
84SG towards maintaining the efficacy of the molecules used in
QO] é human medicine, this strategy aims to provide countries with
the necessary tools to assist them in managing this problem
Paris 22-27  more effectively, regardless of their actual animal health
may maimayo  gjtuation.

Scanning slectron micrograph

requlate the manufacture, circulation and use of antimicrobials in animals, according to international standards; |
train animal health professionals;

communicate to raise awareness among stakeholders;

avail high-quality products and their alternative ;

ensure veterinary supervision of antimicrobial use in animal health to make sure that they are used prudently and
responsibly;

monitor antimicrobial use and the development of resistance.
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B3 IVARM (1999-)

(Japanese Veterinary Antimicrobial Resistance Monitoring System)

AAZE - JANIS (2000-)

(Japan Nosocomial Infections Surveillance)
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Figure 4.1. Prescribed antimicrobial agents for humans, and for animals compared with the number of pigs produced, Denmark
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Sources; Human therapeutics: The Danish Medicines Agency. Veterinary consumption: Until 2001, data are based on reports from the
pharmaceutical industry of total annual sales from the Federation of Danish pig producers and slaughterhouses (1994-1995) and Danish
Medicines Agency and Danish Plant Directorate (1996-2000). Data from 2001-2014 originate from Vet5tat.
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QRDR: Quinolone Resistance-Determining Region (67-106a.a.)

‘J_’ DNA binding site (Tyr-122)

N-terminal i C-terminal
(1a.a.) (875a.a.)

83 861
67-ARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQ-106
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sociated with quinolone resistance.
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Japanese Veterinary Antimicrobial Resistance
Monitoring System: 1999~
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JVARM (Japanese Veterinary Antimicrobial Resistance
Monitoring System) ) El"]
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JVARM

(Japanese Veterinary Antimicrobial Resistance Monitoring System)
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Quantities of veterinary antimicrobial agents sold for therapeutic
use in Japan in mg/kg biomass of the respective target species,
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1999~2015F E X THDREBEEHEL(27,240%k)

FERE KiZE * B EKE *|Campylobacter >almonella

#EE | "3 | Total

AT 1999 1,018 | 1,024 166 124 | 194 | 318
5147 | 2000~2003 | 2,206 | 1,386 956 183 | 211 | 394
5248 | 2004~2007 | 1,979 | 1,920 679 179 | 482 | 661
5E34A | 2008~2009 | 1,295 | 1,273 390 — | 371 | 371
¥447 | 2010~2011 | 1,567 | 1,432 540 — | 325 | 325
554 | 2012~2013 | 1,481 | 1,486 464 — | 369 | 369
5641 | 2014~2015 | 1,333 | 1,400 464 — | 343 | 343
TOTAL 10,879 | 9,921 3,659 486 (2,295 (2,781
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Figure 1. Occurrence (%) of samples with ESBL-producing Escherichia coli in meat, Denmark DANMAP 2014
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% The reductions are, most likely a result of the discontinued use of 3rd generation
cephalosporins in the top of the breeding pyramids in the country producing the grandparents.
This has led to a reduction in imported parent flocks harbouring ESBL genes. -
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Figure 1. Percentage of human Salmonella ser. | 4,[5],12:i:- isolate
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1. CDC. National Antimicrobial Resistance Monitoring System fOr'Entérit Bacteria (NARMS): Human Isolates Final Report, 2011. Atlanta, Georgia: U.S.
Department of Health and Human Services, CDC, 2013 -

2. Hopkins KL et al. Salmonella enterica serovar 4,[5],12:i:— in Europe: a new pandemic strain?. Euro Surveill. 2010; 15(22):19580.

3. Lucarelli C, et al. Nucleotide sequence of the chromosomal region conferring multidrug resistance (R-type ASSuT) in Salmonella Typhimurium and
monophasic Salmonella Typhimurium strains. JAC 2012;67(1):pp111-4.

4_Imanishi M, et al. Salmonellosis and Meat Purchased at Live-Bird and Animal-Slaughter Markets, United States, 2007-2012. Emerging infectious diseases
2014; 20(1): 16
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Figure 6.2. Resistance (%) in Salmonella Typhimurium in®® pigs, pork and human cases®™, Denmark DANMAP 2014
Pigs % E * Pork ﬂzl'ﬁ Humans * Humans *
0 Danish (P ) Domestc (EE]pY) Travel () HRAT)
+--
70 -
60 -
8
§ W1
-
3 40
g
2 30 1

Ciprofloxacin

20 | '//\‘\‘
B8 "ll\ip\/\.x X e N T et
Ciprofloxacin ancin wfloxacin TMP

0'*-‘-‘-'-‘- T -.-.-..
0 11 12 13 14 10 1 12 13 14 0 11 12 13 14 7 11 12 13 14

=~ - Tetracycline —2— Ampicillin - & - Streptomycin  — % - Sulfonamide = —#— Ciprofloxacin =% Trimethoprim

Note: The number of isolates varies between years (pigs: n = 144-434, Danish pork: n = 26-70, domestic sporadic human cases: n= 106-227 and
travel related human cases: n = 51-95).

a) Include isolates verified as monophasic variants of S. Typhimurium with antigenic formulas S. 4,[5] 12:i-

b) An isolate is categorised as "domestic sporadic’ if the patient did not travel outside Denmark one week prior to the onset of disease and was

not reported as being part of an outbreak.
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ErDERTRIBELG>TL M EEDEH

HILIAR R LT R E (CRE; NDM-1EY)

UK (n=37) 3R ] #k Chennai (n=44) FA{YMN Bk Haryana (n=26) Ik £ b #k
MIC,; MIC,, (mg/L) Proportion MIC ; MIC,, (mg/L) Proportion MIC; MIC,, (mg/L) Proportion
susceptible® susceptible® susceptible*
Imipenem 32;128 0% | o 64; 128 0% 32;128 0%
Meropenem 32;32 3% DEE 32:=32 3% >32;>32 3%
Piperacillin-tazobactam >64;>64 0% >64; >64 0% >64:>64 0%
Cefotaxime >256;>256 0% >256; >256 0% >256;>256 0%
Ceftazidime >256;>256 0% >256; >256 0% >256;>256 0%
Cefpirome >64;>64 0% >64;>64 0% >64:>64 0%
Aztreonam >64;>64 11% >64; >64 0% >04;>64 8%
Ciprofloxacin >8;>8 8% >8;>8 8% >8;>8 8%
Gentamicin >32;>32 3% >32;>32 3% >32;>32 3%
Tobramycin >32:>32 0% >32:>32 0% >32:>32 0%
Amikacin >64:>64 0% >64;>64 0% >64;>64 0%
Minocycline 16;>32 0% 32;>32 0% 8;16 0%
M 14 64% 48 56% 1;2 67%
Colistin A 05;8 89%+ 1,32 94%+ 12 100%+
MIC=minimum inhibitory concentration. * Susceptibility defined by British Society for Antimicrobial Chemotherapy and European Committee on Antimicrobial Susceptibility
Testing breakpoints; doxycycline breakpoints were used for minocycline. tColistin-resistant UK isolates were one isolate of Morganella morganii and one Providencia sp (both
intrinsically-resistant species), also one Klebsiella pneumoniae and one Enterobacter sp.
Table: Antibiotic susceptibilities for NDM-1-positive Enterobacteriaceae isolated in the UK and north (Chennai) and south India (Haryana)

*NDM-1; New Delhi metallo-B-lactamase 1

Kumarasamy et al. Lancet Infect. Dis. 2010, 10:597-602 @
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Figure 1: Numbers of carbapenemase-producing Enterobacteriaceae referred from UK laboratories to the UK
Health Protection Agency's national reference laboratory from 2003 to 2009

The predominant gene is bla,,, , which was first identified in 2008. The other group includes diverse producers of
KPC, OXA-48, IMP, and VIM enzymes.

Kumarasamy et al. Lancet Infect. Dis. 2010, 10:597-602
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Colistin-Resistant mcr-1-Positive Pathogenic Escherichia coli in Swine, Japan, 2007-2014
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Figure. Changes in the numbers of colistin-susceptible and
colistin-resistant Escherichia coli isolated from swine with diarrhea
or edema disease, Japan, 2004—2014. The line shows the
changes in proportion of mer-1—positive isolates among the total
isolates for each year.
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BX BB & Campylobacter colil2H 1 THInEFIEH &
i 14 D BR AT

<7051 k%
D&

Jr—a—J)L%
DEFA

ThIHA40)Y
RDER

OR:11.83(1.41-99.44) OR:2.37(1.08-5.19)
P=0.023 P=0.031
TYRAITAI ToO70%FHSy ~05.L.7=3—)L
i 14 Tt 14 Tt 14
OR:9.36(2.96- OR:2.94(0.997-
29.62) 8.68)
P<0.001 P=0.051 @
BEEHEIRX (IR EER

. o Ozawa et. al. (2012) Prev. Vet. Med. 106 :295- 300
HGEIR OR:7AvXLt



BKHEXXRBRAICH TS EFIE R S EO fET
(EER)

B—FVFLZD . B4 RS ThSHA40) 0%
P=0.02 P<0.01 || P<0.01 P=0.01 P=0.03
SERBRRL TR A FUELL *4;//77)'“7 ~AS5LTT=a—)L
<AL UMt mittE it e it
ERIDOFEAEIZEK N BIRFERICKLS RIRFERICLS
BRI t TRXIETIR REXIETIR
SF(CKBER? SNICKBER?

mer— 1D XS4 R
FDEE? Makita et. al. (2016) Microb. Drug Resist . 22:28 — 39.



MPC(Mutant Prevention

window

LY,

Concentration)
5 MPC&IE. MICULLEDEMNELHEEBL
% Gz 7:3: L \ 5% FE_ o
: T SeaEn M MICU L DEETRE TELTEK
selection t{. MPCLULEDRETIEIFHEE TR

MIC&EMPC O 8 i BE 33 T 14 & A
EIREN S (Mutant selection window :

lime post-administration
Drlica, 2003. J. Antimicrobial Chemotherapy 52: 11-17 MSW)o
MPC: Mutant Pre\ﬁntion Concentration MSW®OIEALELY (MPC/MICASKZELY)
(%EBHJL;EFE) 3 ;E Lk V= 7(-
MIC: Minimum Inhibition Concentration &ﬁﬁﬂﬁtiﬁ BERSN DT H Iib ( o
(R/IREMLRE) SHEHRSIN TS,

L




MSWRD KE &M TEFIRD R

FZBITHIoO070FH 0 OMmEREYREESRE HIZHIFAIO7AXFY L O MmIEhEYEESRE

N

2.07 2.07
O 2.5mg/kg| A5mg/kg | @ 7.5 mg/kg
2. .
1.64 Crae (ug/ml) [0.47 +0.08 [ 09+0.12 |[1.71 +0.93 1.64 D25me/ke| ASme/ke | @7.5me/kg
Crax (Hg/ml) [0.47 =0.08 |09+0.12 |1.71 %= 0.93
tonax (M) 73 34 | 66 x14 6
1.2 1.2
E BRI EY E trnax (M) 73 34 | 66 x14 6
3 3 WL 17) kY
i M. haemolytica/H. somni CE
v SAEE B A P. multocida
== MPC: 0.125
O‘l_ 1 1 1 1 1 1 1 1 1 T 1 1 O‘I_ 1 1 1 1 1 1 1 1 1 T 1 1
0 4 8 12 16 20 24 28 32 36 40 44 48 0 4 8 12 16 20 24 28 32 36 40 44 48
Time (hrs) Time (hrs)
% I’JD?D##D‘/‘;, 2_5~ 5_0~ 75 mg/kg(:'CBZT?’x"’a_-L,f:o M haemo/yt/ca j—s * I‘/EI?D:’F-'U"/‘/[i\ 22\ 50, 1.5 mg/kglifﬂi??ﬁ‘—ibf:o P. multocida (:JTJ'?_%)
KU H. somni 12349 HMPCE KUMICZE R HPIZRLUT= (HE:1748Y), MPC#H KUMICE BRI TR (B8 :178Y)

MSW®D KES M. haemolytica > P. multocida
Z)LAOx /O DR 8% > 0%

4 IR 2895 (BRDC)| <1+ BB HLABA AR T vy @




PK/PD&IE ?

%%0}1’!5 &Y EhRES (Pharmacokinetics; PK) &3
= (Pharmacodynamics; PD) OfA&H S EIZLYEEITS HZ

c‘:fﬁ)é Enn;/\)d]%@_yf’ E”%‘)?X% I:I-I_L-J .L\bhé

»PK/IXTA—A:

e MHPEEC,,,)

M EER & ~mmfE(Area Under the Curve; AUC)

>PDNRTA—R /N FEEM I EE (MIC)

»>PK/PD/NTA—A:

C_../MIC, AUC/MIC

max

MAFEEAMCEEZ TLAEFE (Time above MIC; T>MIC)

<




CraigiBiRIZ LD IMBEFEDPK/PDINTA—2ZALV=ER R R F B LIn FEHET
FRERERE2008F10A S RELYSI A, —HHE
Conc. Conc
(MEFHREYRE) (MFHREYRE)
Cmax

()REKRFERERN

MIC

0 min time

73/51)avk

(BTG ER

MEEOER: MEEDOER:
Cmax/MIC AUC/MIC

time

f’“i” FrSHA9)Y

| (15 %) (18 5 %)
¥ /Oy ;
o A (DREZREDHE
(3P ) mEhzmes Cmax (E—2{8) S TELH S,
(b) BRI R E 1Y o Omax T
MEEDEE: _
Time above MIC H7iE
Time.aboveNMIC \
0 min B—3032 L AT, 0 min AT,
| <HaSAK 1BE | 28B | 3\B
1 I 1 I




MERIOERDRIA T EIBIEELTLHPK-PD/INTA—S

L1
EBDORAT PAE* PK-PD/\5 KRG IRER HEINSEREE
A—A

— , Cmax/MIC /0 % 1EDHxEEZTHEOL.

RERFE &L AUC/MIC  7I/HUILER Mo REEE<T 5.

o« BEEHEFESL,

| = RNV %k . B8 EE
e PR k77 2 S WOMIC o 2R % ?;:I%L,u:@mltlﬂ,ﬁr;*é
AR R 77 Y UL AUC/MIC NIOTAER 1HOREEZENT,

ThSHA0U)0 %

* Ppost-antibiotic effect: A FID M P EEHAMICLLTIZAE-THEROH SN HHF 0 1 5EHNH £
.

L




FE1E L1 BPK-PD/NTA—AR D B 1E(E

hE Al FERE L1 APK-PD/ AT A—4 HZ(E 3745

R % % T>MIC 30~ 50% [1]
o dnl & UMWER % T>MIC 40~70% [1]
. \ Cmax/MIC 8~10 [2]

7I/71)a k&
AUC/MIC 100 [2]
Cmax/MIC 8~10 [2]

/0%

AUC/MIC 100~105 [2]
<7054 F& AUC/MIC 25 [3]

1 Craig. (2002) Adv Stud Med, 2: 126-134.
2 Drusano. (2003) Clin Infect Dis, 36: S42-50.
3 Zhanel et. al. (2005) Antimicrob Agents Chemother, 49: 1943-1948.
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-BFFERFEDOIEF (PK/PD/NTA—EHT > MIC)
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