
The Dutch model for reduction of antibiotic use 
in Livestock
Why, How and What

Dik Mevius



Antibiotic usage in humans and animals in Europe



Antibiotic use in animals in NL (Source FIDIN)
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Animal versus human use in kg

van Geijlswijk, et al, TvD, 2009



Number of antibiotic administrations to the 
average animal/human per year

van Geijlswijk, et al, TvD, 2009



What does this mean

 In Dutch food-producing animals ideal
environment  for selection of multidrug resistant
organisms

 Risk??
• Animal health?

– Yes, if they cause infections
• Public health?

– Yes if:

» Food-borne pathogens
» Zoonotic organisms
» Transferable genes



Relation between resistance in animals 
and humans?

 In spite of long term differences in use, the resistance
levels in Dutch Health care are low!

 So does a relation with resistance in animals exist?
 Unfortunately, yes 

• MRSA!
• ESBLs!



EARSS-net 2012 report (ECDC)

MRSA ESBLs



Livestock associated MRSA (ST398)

Voss et al. EID, 2006



Live Stock associated MRSA (ST398)

Many pigs and veal calves carry LA-MRSA in their noses 
(poultry, horses, companion animals…)

 Increased risk for carriership of farmers and vets
 Contact infection, no human to human spread, 
Food products not considered to be an important source

 Global problem

In NL, measurable effects in human health care
Infections
Increased costs



Extended Spectrum Beta-lactamases 
(ESBLs)

 Enzymes that inactivate beta-lactam antibiotics
 Penicillin, ampicillin, amoxicillin
 All cefalosporins

 Consequence for infections with ESBL-producers:
 Impaired treatment, increased risk for patients

 Genes are transferable on plasmids (E. coli/Salmonella)

 Transmission of ESBLs also via the food-chain!!!



Types of Beta-Lactamases

 Beta-Lactamase
 Penicillinase blaz (S. aureus)
 TEM-1, SHV-1 (Enterobacteriaceae)

 ESBLs
 TEM-derivatives, SHV-2 and derivatives, CTX-M, OXA, 

PER, VEB, GES
 AmpC-group (CMY, DHA etc)
 Carbapenemases (KPC, OXA, IMP, VIM, NDM)

> 1000 variants known
Human: CTX-M-15 (9, 14, 3...)
Animals: CTX-M-1, TEM-52 (CMY-2, SHV-12)



Cefotaxime resistance in E. coli (MARAN-reports)

Cefotaxime R% in E. coli
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Prevalence of ESBLs in broilers

• All farms ESBL-positive
•> 90% broilers positive



Genetic association with human isolates

CMI, 2011

152 citations
since 2011



EID, 2011

Association with humans



 Conclusion:
 Yes an animal attribution is apparent
 Poultry meat was considered to be the most likely source

84 – 100% of poultry meat pos for ESBLs
Pork/beef incidentally pos



Prevalences in the Netherlands

> 50% in (herds) animals

 Broilers
 Layers
 Veal calves
 Fattening pigs
 Turkeys
 Dogs
 Cattle 41%

Environment

 Soil
 Surface water

Knapp, Dolfing et al. 2009

13% birds (waders)

ESBL-positive

Is poultry the source or 
part of the problem??



Determinants for change in policy

 Consecutive crises 
with PH impact in 
animal production
 BSE, Q-fever, MRSA, 

ESBLs
 Debate about effects of 

increase in farm sizes



Reduction targets defined 2010 in Dutch Parliament

 Mandatory reduction of antibiotic usage of 20% in 
2012 and 50% in 2013 (compared to 2009) 

• New target = 70% for 2015

 Preventive use not legal
 Use of fluoroquinolones, cephalosporins restricted

 No separation between prescription and sales
 One-in-one relationship between farmer and vet

 No more free distribution of antibiotics
• Vet is responsible and accountable

 Health and treatment plan on each farm



Private measures

 All antibiotic use on farms registered
 Mandatory since 2012 , implemented by private parties 

involved in two years
 Transparency and benchmarking

 Independent control institute
 Netherlands Veterinary Medicines Authority 

(SDa, www.autoriteitdiergeneesmiddelen.nl)
• Tasks 

– Report usage data publically, 
– Define target for usage
– Identify frequent users
– Control measures to improve usage



BENCHMARKINDICATORS

TARGET LEVEL
No direct measures necessary to reduce antibiotic 
usage

SIGNALING LEVEL
Please be aware

ACTION LEVEL
Direct measures necessary to reduce antibiotic usage



Broilers usage data 2011 (N = 737)



Pig-production farms (top), veal calves (bottom)



Trends 1st, 2nd 3rd choice antibiotics 2011-2012

Sows and piglets Finisher pigs



Bechmarking of veterinarians

 Based on population of farms it can be identified if
vets prescribe systematically more than others

 VBI = veterinary benchmarkindicator



Effect on reduction in sales

(MARAN-2014)
www.maran.wur.nl

20%

50%

70%



Effect of reductions of antibiotic use in animals on the occurrence of 
antimicrobial resistance in commensal E. coli



Effect of reductions of antibiotic use in animals on the occurrence of 
antimicrobial resistance in commensal E. coli



Effect of reduction of 3e-gen cephalosporins

Ceftiofur  use in 
hatcheries stopped
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Impact of withdrawal of in ovo use of ceftiofur in 
Québec
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Sales of antibiotics for (mg) per kg biomass 
produced (PCU) in Europe

2007 2010



ESVAC 2011

2012 less than 100 mg/PCU ??

✪



Critical success factors were 

 Clear targets defined by the authorities
 Adaptation of the animal drug law
 Measures initiated by private animal production 

sectors icw veterinary association aimed at 
prudent use and transparency

 Independent control institute (SDa)
 Benchmarking of farms and vets



Carbepenemases in animals.
Are we prepared?
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