
Reduction in antimicrobial use

… the Dutch experience …



Antibiotics fight bacteria

- penicillin was the first antibiotic (1928)

- produced by Penicillum chrysogenum

- many different types

and working mechanisms

Alexander Fleming





Antimicrobial resistance
• Antimicrobial use leads tot antimicrobial resistance

• Abraham and Chain 1940:

- bacteria produce enzymes breaking down penicillin: penicillinase

- Staphylococcus aureus in UK:

1946 14%

1948 59%

1960 80% penicillin resistent



Antimicrobial resistance

• Resistance is genetically captured in DNA of bacteria

• Bacteria produce proteins (enzymes) that protect them 

through: - breaking down AB

- pump AB out of the cells

- ……

• Resistance - selective pressure

- transfer genetic information (plasmids)



Selective pressure AMR

genetic mutation antibiotic
selection



• Genes coding for enzyme production are based on DNA in 

plasmids

• Plasmids can be transferred between bacteria

ESBL: extended spectrum β-lactamase



ESBL: extended spectrum β-lactamase
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Antimicrobial use in humans

Netherlands



MRSA human S. aureus isolates 2009
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Dutch Veterinary antimicrobial sales 1998 – 2008

Ban on growth promotors



antimicrobial use in animals in the spotlights

• The same antibiotics are used in humans and animals

• (Over)use of antibiotics in veterinary medicine

• Humans exposed to antimicrobial resistant pathogens

• Some incidents… MRSA, ESBL, ……



antimicrobial use in animals in the spotlights



MRSA

antimicrobial use and farmers….



Political pressure……….

Decrease veterinary antimicrobial usage to the level of 1999
As compared to 2009:

• 20% decrease in 2011
• 50% decrease in 2013
• 70% decrease in 2015 



Antimicrobial use in dairy….

• Relatively low
• Due to residues there is

limited unnecessary use
in lactating animals

• Limited resistance problems



= etc
= E. coli resistant against 2 types of antibiotics
= E. coli resistant against 1 type of antibiotic
= E. coli susceptible to all antibiotics

AMR in commensal fecal E. coli in 2005
100%

80%

60%

40%

20%

0%
dairy broilers veal hogs



100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
2005             2006            2007            2008           2009

AMR in commensal fecal E. coli in dairy

= etc
= E. coli resistant against 2 types of antibiotics
= E. coli resistant against 1 type of antibiotic
= E. coli susceptible to all antibiotics



100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
2005             2006            2007            2008           2009

AMR in commensal fecal E. coli in dairy

= etc
= E. coli resistant against 2 types of antibiotics
= E. coli resistant against 1 type of antibiotic
= E. coli susceptible to all antibiotics



252 dairy herds Utrecht ambulatory clinic
A

D
D

D

Herdsize (number of cows)

Data ULP Fac. Vet Med Utrecht, 2009



Approach dairy antimicrobial use



Improving antimicrobial use in dairy

• Making antimicrobial use 
transparent at the herd level 
(annual ADDD)

• Minimize use of critically 
important antimicrobials

• Decrease antimicrobial usage 
through optimizing animal health 
management
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Transparent antimicrobial use
Database ‘Medi-Rund’ 



Transparent antimicrobial use
Veterinary Drug Authority 

• Monitors and evaluates national trends

• Sets benchmarks, identifies ‘problem herds’

Animal Defined Daily Dose
• The average number of days an animal is treated



Transparent antimicrobial use
Veterinary Drug Authority 

• Monitors and evaluates national trends

• Sets benchmarks, identifies ‘problem herds’

• Subdivide data
 type of antimicrobials
 application route
 age group



xxxxx 

your herd

country average

Herd level information



Herd level information
• type of antimicrobials

1st preference      2nd preference    3rd preference

country average

your herd



Herd level information
• type of antimicrobials
• application route

externaloraluterine injectiondry 
cow

intra
mammary

country average

your herd
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• application route
• age group



Improving antimicrobial use in dairy

• Making antimicrobial use 
transparent at the herd level 
(annual ADDD)

• Minimize use of critically 
important antimicrobials

• Decrease antimicrobial usage 
through optimizing animal health 
management



Minimize use critical important antimicrobials

• First preference
 small spectrum

• Second preference
 wide spectrum

• Third preference
 Critical important for use in humans (ESBL)



Critical important antimicrobials

3rd/4th generation cefalosporins
- ceftiofur
- cefquinome
- cefoperazone

Fluoroquinolons
- enrofloxacin
- danofloxacin
- marbofloxacin

long acting macrolids
- tulathromycin

Polymyxin B, E
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Improving antimicrobial use in dairy

• Making antimicrobial use 
transparent at the herd level 
(annual ADDD)

• Minimize use of critically 
important antimicrobials

• Decrease antimicrobial usage 
through optimizing animal health 
management



Optimizing animal heath management

• 1 : 1 relationship dairy farmer certified cattle veterinarian
• Shared responsibility on antimicrobial use and animal 

health management
• Farmer is accountable

 Herd treatment plan
 Herd health plan



Herd treatment plan:

Treatment advice:
• herd level
• most important diseases (mastitis 
lameness, endometritis, drying off,….)
• update at least annually
• certified veterinarian



Selective dry cow treatment

• became obligatory in 2013, with  
a guideline launched in 2014

• was implemented quickly:
75% SDCT in 2013



Herd health plan:
Herd specific advice on health management with the goal 
to improve animal health and thus decrease antimicrobial 
usage

• Antimicrobial usage (ADDD)
• Disease incidences
• Infectious pressure - externally

- internally
• Host resistance - forage

- dry period
- housing



infectious pressure host resistance

highlow low high









Approach dairy antimicrobial use



Cows dried off with antimicrobials
%



Antimicrobial use in the Netherlands
Major decrease in antimicrobial usage in dairy industry

47% decrease between 2009 – 2015 



’99 ’00 ’01 ’02 ’03 ’04 ’05 ’06 ’07 ’08 ’09 ’10 ’11 ’12 ’13 ’14 ’15 ’16  

Antibiotic usage in the Netherlands
Kilograms

active
ingredients

( x 1000)

600

500

400

300

200

100

0



Take home message

• Antimicrobial usage in the dairy industry can be decreased
• It is quite an effort to decrease antimicrobial usage in the 

dairy industry
• The approach towards critical important antimicrpobials 

and blanket dry cow treatment need specific attention
• All major stakeholders have to be convinced and have to 

cooperate



Thank you for
your attention!


