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One world, One health



Linking antimicrobial use to antimicrobial resistance in 7 EU countries based 

on monitoring data 
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(a) Aminopenicillins (ampicillin)

y = 0,6887x2 - 0,1812x + 0,0135
R² = 0,94
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(b) Third generation Cephalosporins (cefotaxime)

y = 1,1278x2 - 0,2875x + 0,0221
R² = 0,99
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(c) Fluoroquinolons (ciprofloxacin)

y = 0,1313x2 + 0,1234x - 0,0112
R² = 0,99
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(d) Amphenicols (chloramphenicol)

y = -0,0021x2 + 0,0241x - 0,0188
R² = 0,80
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(e) Aminoglycosids (gentamicin)

y = -0,0149x2 + 0,1752x + 0,0057
R² = 0,81
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(f) Aminoglycosids (streptomycin)

Chantziaras et al., J Antimicrob Chemother, 2014
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1 month a year
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TI sucklers 35%

TI weaners 56%

TI fatteners 9%



FACTORS RELATED TO ANTIMICROBIAL USE

1. Total amount of antimicrobial agents 2. Treatment dose and duration

3. Choice of antimicrobials 4. Administration route



Using less antimicrobials results 

in less resistance



2011-2018: - 35,4%

Antimicrobial use in animals in Belgium      



Antimicrobial Resistance in commensal E. 

coli 

Trend analysis



What can we do about it?



Replacing antimicrobials by:

̶ Improved feed

̶ Improved housing

̶ Feed additives

̶ Improved Biosecurity

̶ ….





Literature search:

̶ Web of science

‒ 2010-2017

̶ In vitro trials on weaned piglets

̶ Action of DFA compared to feed withouth and with antimicrobials

̶ Potential dietary Feed Additives:

1. Antimicrobial peptides (amp)

2. Chitosan

3. Lysozyme

4. Medium chain fatty acids or triglycerides (mcfa)

5. Plant extracts

Study design



Data analysis:

̶ 23 studies (50 trials) included

̶ Major outcome variables:

‒ ADG

‒ FCR

̶ Mixed effect meta-analysis

̶ DFA compared to:

‒ Negative control group (no AB, no DFA)

‒ Positive control group (AB)

̶ Forrest plot

Study design



Results meta-analysis

1) Daily weight gain: Treatment group Vs negative control group
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Results meta-analysis

1) Daily weight gain: Treatment group Vs negative control group



Results meta-analysis

2) Daily weight gain: Treatment group Vs positive control group



Results meta-analysis

2) Daily weight gain: Treatment group Vs positive control group



Results meta-analysis

2) Daily weight gain: Treatment group Vs positive control group



Results meta-analysis

2) Daily weight gain: Treatment group Vs positive control group



Results meta-analysis

2) Daily weight gain: Treatment group Vs positive control group



Results meta-analysis

3) Feed conversion ratio: Treatment group Vs negative control group



Results meta-analysis

4) Feed conversion ratio: Treatment group Vs positive control group



Discussion feed additives

̶ Be aware of publication bias



Discussion feed additives

1. Antimicrobial peptides (AMP)

• Beneficial effect on ADG and FCR compared to negative control

• No significant difference from positive control

2. Chitosan

• Limited trials available

• Beneficial effect on ADG and FCR compared to negative control

• No significant difference from positive control



Discussion feed additives

3. Lysozyme 

• Beneficial effect on ADG and FCR compared to negative control

• No significant difference from positive control

4. Medium Chain fatty acids

• Beneficial effect on ADG and FCR compared to negative control

• No significant difference from positive control

5. Plant extracts and essential oils

• Most studied group

• Beneficial effect on ADG and FCR compared to negative control

• Beneficial effect on ADFCR compared to positive control



BIOSECURITY

=

The combination of all measures taken to reduce the risk of introduction and 

spread of diseases on herd, region, country,… level

What is biosecurity



EXTERNAL BIOSECURITY

= Reduce introduction

- endemic diseases

- ”exotic” diseases

INTERNAL BIOSECURITY

= reduce spread

What is biosecurity



BIOSECURITY is (should be) the basis of any disease

control program

Why biosecurity
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Biosecurity = complex

• No protocol suitable for every herd

• Balance biosecurity – management

• Tool? 

→ Scoring System



Scoring system and website

Pigs and Poultry





EXTERNAL BIOSECURITY (50)

Subcategory Weight 

factor

Purchase of animals and semen 24

Transport of animals, removal of manure 

and dead animals

23

Feed, water and equipment supply 15

Personnel and visitors 17

Vermin and bird control 11

Environment and region 10



INTERNAL BIOSECURITY (50)

Subcategory Weight 

factor

Disease management 10

Farrowing and suckling period 14

Nursery unit 14

Fattening unit 14

Measures between compartments and the 

use of equipment

28

Cleaning and disinfection 20
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“An ounce of prevention,

is worth a pound of cure”
- Benjamin Franklin -
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