
Antimicrobial use and antimicrobial 
resistance in dairy cattle
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Perspectives on antimicrobial use in cattle

• General public: Animal husbandry overuses antimicrobials, 

leading to problems in humans

• Authorities: something has to be done…!

• Farmers and veterinarians: Solve it!

• Scientists: monitor problems, activities and effects



Veterinary Antimicrobial use

Chantziaras et al., 2013



Veterinary antibiotic usage in NL
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The perspective of the scientist:
Is the general public right?

• Does overuse of antimicrobials in animals lead 

to problems in humans?



● MRSA prevalence in the Netherlands:
- 0.03% hospitalized people
- 39% pigs
- 23% pig farmers

● ESBL producing E. coli
- 94% chicken filet ESBL positive
- 35% human isolates had chicken ESBL genes
- 19% human isolates exactly chicken isolates

The role of animals in human infections

Voss et al., 2005; de Neeling et al., 2007 

Leverstein et al., 2011



Methicillin resistant Staphylococcus aureus

• Different types of MRSA: - hospital associated

- livestock associated

• Isolates from pigs and pig-farmers were all MLST 398, 

livestock associated strains



• GD data 2006-2008
- 60 herds with ≥ 1 MRSA in milk
- 28 also had pigs
- OR = 6.3 (3.1 – 12.8)

191 – 916 only cattle
79 – 191 cattle and pigs
26 – 79
2 – 26

All were MLST 398

Olde Riekerink et al., 2009

MRSA in dairy cattle



Extended spectrum β-lactamase
• First time identified in K. pneumonia in a hospital in 1982 in 

Germany, nowadays hundreds of different types are known
• Enzymes produced by intestinal bacteria that inactivate 
β-lactam antimicrobials, including 3rd and 4th generation
cephalosporins

• Different genes coding for 
these enzymes:

- CTX-M, TEM-1, SHV, …
- AmpC



Extended spectrum β-lactamase
• Genes coding for enzyme (ESBL) production are based on DNA 

or on plasmids
• Horizontal transmission within and between bacterial species
• Multi-resistance: generally more resistance genes on a plasmid



Questions on ESBL:
• Prevalence in dairy herds and cows
• Relation with antimicrobial use
• Veterinary use and human exposure



Prevalence ESBL 2011
• Manure cellar samples of 100 conventional herds and 100 low 

users (90 organic and 10 natural grazers)
• Conventional herds: - 59 negative

- 39 ESBL positive
- 2 AmpC positive

• Organic herds: - 78 negative
- 10 ESBL positive
- 2 AmpC positive

• Natural grazers: - 10 negative



ESBL in dairy cows
• More ESBL’s in regular than in organic herds
• More ESBL if clinical mastitis is always treated with 

antimicrobials (local and/or parenteral)
• Total antimicrobial use is not related with ESBL prevalence
• Use of critical important antimicrobials was related to ESBL



Critically important antimicrobials



Critically important antimicrobials
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Only when there is no other choice, based on sensitivity testing…

Sales 3rd/4th gen.

cephalosporins
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Dynamics of ESBL infections

• 2013: the same study as in 2011
• 183 dairy herds, same sampling technique
• Herd level: 2011: 33% (21-47%) 

2013: 18% (13-24%)
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Veterinary use and human exposure



Critically important antimicrobials
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Cephalosporin use in hospitals

NethMap Maran 2017
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NethMap Maran 2017

AMR in human clinical E. coli isloates



Veterinary use and human exposure



ESBL resistance gene relatedness



ESBL resistance gene relatedness



Conclusions
• There is/was an overusage of antimicrobials in farm 

animals, including cattle
• There is a relation between antimicrobial use and 

antimicrobial resistance in animals
• Antimicrobial usage in animal husbandry has 

been/can be decreased without negative 
consequences 

• A linkage between antimicrobial use in animals and 
antimicrobial resistance in humans could – so far –
not be demonstrated



Take home message

Animal health and the potential effect of antimicrobial use 
in animals on human health are important enough to 
practice prudent antimicrobial use
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Thank you for
your attention!


