The consequences of in feed medication with
antibiotics on the occurrence

of antimicrobial resistance of public health concern

Dik Mevius

CENTRAL VETERINARY INSTITUTE
WAGENINGENNEE




Content

Antibiotic usage Iin animals

Resistance Development examples
e Effect of in-feed medication

Consequences for public health

CENTRAL VETERINARY INSTITUTE §Ué UniversiteitUtrECht
WAGENINGE N [NEH %Aﬁ




Total usage and trends in NL in kg x 1000
(source FIDIN)
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By antibiotic class
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Denominator data
Live weight produced (kg x 1000)
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Usage mg/kg live weight produced
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Animals versus humans
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Daily dosages (LEI, Fac. Vet Medicine)
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Trends in Daily dosages
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Productschap Diervoeder

GMP*-certificatieschema diervoedersector 2006

Productnormen

(inclusief residunormen)

Bijlage 1

@ Productschap Diervoeder {Den Haag, Nederland)

Alle rechiten voorbehouden. De informatie uit deze publicatis mag worden geraadpleegd op
het scherm, gedownload en geprint, mitz dit gebeurt voor eigen, niet-commercieel gebruik.
“Yoor ander gewenst gebruik dient vooraf schrftelijke toestemming van het Productechap
Diervoeder te worden verkregen.

Goedgekeurd door het Centraal College van Deskundigen Dier- 27 april 2007
voedersscior

‘Yastgesteld door het bestuur van het Productechap Dienvoeder n.vt
“an toepassing / gepublicesrd 15 mei 2007
Inwerkingtreding 15 mei 2007
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4 RESIDUNORMEN KRITISCHE DIERGENEESMIDDELEN

4,1  Samenvatting residunormen kritische diergenessmiddeloen

Diergeneesmiddel Vastgestelde maximum residunormen Vast-

in diervoeders in ppm gestelde

voor-
Zorgs-
maairege] |
leg- Vieeskuikens | vleesvarkens | melkves
l'ﬂ"lnﬂ“ 13 14 18
1 vleeskalkoen
Enﬁ

Sulfadiazine g ] 1% 17 1 charge
Sulfamethoxazol 5 ] 1= 17 1 chargs"
Dioxycycline 8 8 10 B 1 charge "
Ouytetracycline 1 10 10 . 1 charge "’
Chicorsiracycine = = = L Lehargs
= — A& 3 3 & +eharas
lvermectine 0.1 0.1 0.1 - 1 charge™
Amoxiciline 1" 4 ] . 1 charge ™
Tiamuline i ] 10 S 1 chargs"
Tilmicosine [ 4 10 - 1 charge'"
Trimethoprim © Gekoppeld aan sulfadiazine en daarmes voldoends geborgd
voor xport (niet in 1 1 1 1" 1 chargs"’
ML voor diervosder
geregistreerde
middelen) en voor
eventuele nisuwe
regiztrates in
Mederland
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In conclusion

Usage of antibiotics results in exposure of
animals and animal bacteria to antibiotics

e Selection pressure Iin resistant variants
e Mainly in Gl-tract
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Multi drug resistance in E. coli
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MDR Dairy Cattle
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Comparison of resistance in E. coli from pigs from
European countries
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What are the consequences??

Very large animal reservoir of resistant organisms

Structure of animal husbandry systems facilitates
rapid spread of (resistant) organisms

e Nationally and internationally
o S. Enteritidis Pt4 in poultry,
e S. Typhimurium DTO014 in pigs, cattle and poultry

« MRSA in pigs, veal calves and currently in many other animal species
« ESBLs in poultry
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MRSA

First detected in pigs 2003

e Now omnipresent in food-producing animals globally
(Pigs)

» Relation with antibiotic usage (tetracyclines)
« Regional differences in prevalence

e High prevalence in people at risk

e Measurable public health effects

 Infections
« Major effect on infection control policies and costs in health care
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ESBLS

Transferable resistance
determinants in a.o.
Enterobacteriaceae

Global increase in health care
and community (mainly CTX-M)
since app. 2000

Rapid increase in broiler
chickens (animals) since 2003

e Related to ceftiofur usage in
reproduction animals

e Pyramidal structure of poultry
production

e Selection of MDR ESBLs by
other in feed antibiotic usages

Pyramidal structure poultry poduction

B GGPS (Topbreeders)

B GPS

O Parents

B broilers
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In conclusion

In food-producing animals ideal circumstances
exist for selection and spread of resistant
organisms

Measurable effect on public health related to
MRSA (and ESBLSs) and other organisms of
concern

In feed antibiotic usage major determinant

CENTRAL VETERINARY INSTITUTE §U% Universiteit Utrecht
EEEEEEEEEE %A§




MARAN 2007

Monitoring of Antimicrobial Resistance
and Anfibiotic Usage in Animals in the Netherands
In 2006/2007
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