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Antimicrobial resistance
can affect anyone, at any age,
In any country
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One world, One health
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Linking antimicrobial use to antimicrobial resistance in 7 EU countries based
on monitoring data
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Number of treatment per week
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FACTORS RELATED TO ANTIMICROBIAL USE

1. Total amount of antimicrobial agents 2. Treatment dose and duration
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Using less antimicrobials results
IN less resistance



Antimicrobial use in animals in Belgium
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Probability to be resistant
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What can we do about 1t?
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Replacing antimicrobials by:

— Improved feed

— Improved housing

— Feed additives

— Improved Biosecurity
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The Veterinary Journal 249 (2019) 24-32

Contents lists available at ScienceDirect
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Study design

Literature search:

— Web of science
— 2010-2017
— Invitro trials on weaned piglets
— Action of DFA compared to feed withouth and with antimicrobials
— Potential dietary Feed Additives:
Antimicrobial peptides (amp)
Chitosan
Lysozyme
Medium chain fatty acids or triglycerides (mcfa)
Plant extracts

abh b=

N

GHENT
UNIVERSITY



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)

T — Forrest plot
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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

fudbars and Year Dosage (%] Typr of pDFA Mean difference [B5% CT)
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Results meta-analysis

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

fudbors and Year Dosage (%) Typr of pOFA Mean difference [B5% CT)
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Results meta-analysis

1) Daily weight gain: Treatment group Vs negative control group
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fudbors and Year Dosage {1} Typr of pOFA Mean difference [B5% CT)
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Results meta-analysis

1) Daily weight gain: Treatment group Vs negative control group
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fudbors and Year Dosage {1} Typr of pOFA Mean difference [B5% CT)
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Results meta-analysis

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

Authors and Year Dosage (%) Type of pDFA Mean difference [95% CI]

Yoon et al., 2014 0.006 -8.00[ -14.38, -1.62]
Yoon et al., 2014 0,006 -12.00[ -18.38, -5.62]
Peng et al., 2016 0.1 10,30 -0.11, 20.71]
Peng et al., 2016 0.5 29,50 19.09, 32.91)
Peng et al,, 2016 1.5 6.10] -4.31, 16.51]
Wu et al., 2012 0.04 -14.00[ -23.15, -4.85]
Wu et al., 2012 0.04 -5.00[ -26.74, B.74)
Tang et al., 2012 0.01 510[ -43.55, 53.75]
Wan et al., 2016 0.008 -2214 [ -84.92, 40.64]
Yang et al., 2012 0.02 chitosan -19.00[ -55.03, 17.03]
Yang et al., 2012 0.04 chitosan -4.00[ 40,03, 32.03)
Yang et al., 2012 0.06 chitosan -13.00[ -49.03, 23.03)
Oliver and Wells, 2013 0.01 lysozyme -12.00[ -35.60, 11.60]
May et al., 2012 0.01 lysozyme 20,00 [ -56.14 , 16.14]
Myachaoli et al., 2012 0.1 lysozyme [ -52.00[-107.44, 344)
Nyacholi et al., 2012 0.1 lysozyme I -26.00 [ -114.70, 62.70)
Myacholi et al., 2012 0.2 lysozyme } 5200 [-107.44, 344
Nyacholi et al., 2012 0.2 lysozyme - -74.00 [ -162.70 , 14.70]
Long et al., 2016 0.003 lysozyme -18.15[ 4931, 13.01]
Long et al., 2016 0.008 lysozyme -19.31[ -50.47, 11.85]
Long et al., 2018 0.009 lysozyme 4.34[ -26.82, 35.50]
Long et al., 2016 0.012 lysozyme 612 -25.04, 37.28)
o~ Oliver et al_, 2014 0.01 lysozyme 5.00[ -15.79, 25.79]
m Oliver et al, 2014 0.01 lysozyme -1.00[ -21.79, 19.79]
- I I | |
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Results meta-analysis

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

Authors and Year Dosage (%) Type of pDFA Mean difference [95% CI]
Yoon et al., 2014 0.006 -8.00[ -14.38, -1.62)
Yoon et al., 2014 0.006 -12.00( -18.38, -5.62)
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Results meta-analysis

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

Authors and Year Dosage (%) Type of pDFA Mean ditfference [95% Cl]
Yoon et al., 2014 0.006 amp . -8.00[ -14.38, -1.62]
Yoan et al., 2014 0.006 amp .- -12.00[ -18.38, -5.62]
Peng et al., 2016 0.1 amp o 10,30 -0.11, 20.71)
Peng et al., 2016 0.5 amp ——] 29,50 19.09, 32.91)
Peng et al., 2016 1.5 amp —a— 6.10] -4.31, 16.51]
Wu et al., 2012 0.04 amp [ -14.00 [ -23.15, -4.85)
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Tang et al., 2012 0.01 amp I ' { 510 -43.55, 53.75)
Wan et al., 2016 0.006 amp I - | -22.14[ -84.92, 40.64]
Yang et al., 2012 0.02 chitosan .l -— | -19.00 [ -55.03, 17.03)
Yang et al., 2012 0.04 chitosan : .- -4.00[ -40.03, 32.03)
Yang et al., 2012 0.06 chitosan : — | -13.00 [ -48.03, 23.03]
Oliver and Wells, 2013 0.01 »—7m‘—1 -12.00[ -35.60, 11.60]
May et al., 2012 0.01 | -— | 20,00 [ -56.14 , 16.14]
Myachali et al., 2012 0.4 lysozyme [ * I : : f: -52.00[-107.44, 3.44)
Nyacholi et al., 2012 0. lysozyme ; S -26.00[-114.70, 62.70]
Nyachoti et al., 2012 0.2 lysozyme | . ; i 52,00 [-107.44, 3.44)
Nyachoti et al., 2012 0.2 lysozyme — 1 -74.00 [ -162.70, 14.70]
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Results meta-analysis

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

fuAbare and Year Dogage %) Type of pDFA Mean difference [B5% C1)

Han et al, 2010 0.4 -5.00[ 42.70, 32.70)
Han et al., 2010 0.9 =200 -35.54, 31.54)
Han et al,, 2010 0.1 20000 -38.76, 7B.76]
Hong et al., 2012 0.32 200([ -47.89, 51.89]
Hong et al., 2012 0.55 16.00[ -33.85, 65.88]
Hong et al., 2012 032 18.00[ 417, 40.17)
Hong et al., 2012 0.55 2100 147, 43.17)
Huang et al., 2010 0.1 400 -32.03, 40.03]
Huang et al_, 2011 0.0025 ] 2124 12.09, 30.39]
Huang et al., 2011 0.00375 o e 31.98( 24.08, 39.88]
Huang et al., 2011 0.005 i L e 3314 24.89, 41.29]
Huang et al., 2011 0.00625 L He 3274 2437, 41.11)
Ahmed et al., 2013 0.0125 - - | i | 132.00(-229.29, -34.71]
Ahmed et al., 2013 0.2 | p o . -64.00[-112.65 , -15.35
Sbardella et al., 2016 0.042 l ! ] -11.00[ -60.89, 38.89]
Sbardella et al., 2016 0.024 | - | -4.00[ -53.89, 45.89]
Sbardella et al., 2016 0.036 | : - | 16,00 [ -33.89, 65.89]
Henn et al., 2010 0.003 - . I i — -115.00 [ -162.12, -67.88 |
Robbins et al., 2013 0.00015 ,' . : —] -30.00 [ -104.89, 44.89]
Robbins et al., 2013 0.000075 : e | 0.00[ -85.74, 65.74]
Gois et al., 2016 0.05 I L ; i I 24.30[ -72.38 ,120.98]
Gois et al., 2016 0.1 | — | 4258 [-109.26, 84.10]
Gois et al., 2016 0.15 | e | 256[ -94.12, 99.24]

ﬁ Lietal, 2012 0.0018 | e 12,00 [ -53.58, 29.58]
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Results meta-analysis

2) Daily weight gain: Treatment group Vs positive control group
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fuAbare and Year Dogage %) Type of pDFA Mean difference [B5% C1)
Han et al., 2010 0.1 mofa - | 500 42.70, 32.70]
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Hong et al., 2012 0.55 mcfa | 21.00[ -1.17, 43.17]
Huang et al., 2010 0.1 ; 4,00 -32.03, 40.03]
Huang et al., 2011 0.0025 i ! 2124 12,08, 30.39)
Huang et al., 2011 0.00375 - 31.98[ 24.08, 39.88]
Huang et al., 2011 0.005 R 33.14[ 2499, 41.29)
Huang el al., 2011 0.00625 e 3274 2437, 41.41]
Ahmed et al., 2013 0.0125 L -132.00[-229.29, -34.71]
Ahmed et al, 2013 0.2 A -64.00[-112.65 , -15.35
Sbardella et al., 2016 0.042 plant A -11.00[ -60.89, 38.89]
Sbardella et al., 2016 0.024 plant . | -4.00[ -53.89, 45.89]
Sbardella et al., 2016 0.036 plant e | 16.00 -33.89, 65.89]
Henn et al., 2010 0.003 plant a 115.00 {-162.12 , -67.88]
Robbins el al., 2013 0.00015 o I -30.00 [ -104.89, 44.89)
Robbins et al., 2013 0.000075 ! 1 I 0.00[ -65.74, 65.74]
Gois et al.,, 2016 0.05 | | 24.30[ -72.38, 120.98]
Gois et al., 2016 0.1 e S | 12.58[-109.26 , 84.10]
Gois et al., 2016 0.15 \ e i / | 256 -04.12, 99.24 ]
Lietal, 2012 p.0018 -\ i “; II -12.00[ -53.58, 29.58]
a — I | |
0.00 50,00 100.00 150.00

Mean Difference



Results meta-analysis

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

Authors and Year Dosage (%) Type of pDFA Mean difference [95% Cl]

Yoon et al., 2014 0.006 amp Ill -0.03[-0.05,-0.01]

Yoon et al., 2014 0.006 amp - -0.04[-0.06,-0.02]

Wu et al., 2012 0.04 amp m -0.04[-0.09, 0.01]

Wu et al., 2012 0.04 amp —e—] -0.18[-0.26,-0.10]

Tang et al., 2012 0.01 amp P -0.20[-0.34 ,-0.06 ]

Wan et al., 2016 0.006 amp —=— -0.28[-0.36,-0.20]

Yang et al., 2012 0.02 chitosan <= -0.14[-0.24 ,-0.04]

Yang et al., 2012 0.04 chitosan |—tig -0.17[-0.27,-0.07 ]

Yang et al., 2012 0.06 chitosan —a—i -0.12[-0.22,-0.01]

Oliver and Wells, 2013 0.01 lysozyme l—-—l -0.11[-0.21, 0.00]

May et al., 2012 0.01 lysozyme l—-l—( 0.02[-0.04, 0.08]

Nyachoti et al., 2012 0.1 lysozyme } - -026[-0.55, 0.03]

Nyachoti et al., 2012 0.1 lysozyme } { -0.16 [-0.41, 0.09]

Nyachoti et al., 2012 0.2 lysozyme t { 0.29[-0.12, 0.70]

Nyachoti et al., 2012 0.2 lysozyme I i -0.02[-0.29, 0.25]

Long et al., 2016 0.003 lysozyme l——-e—l -0.01[-0.12, 0.10]

Long et al., 2016 0.006 lysozyme l——-——i -0.05[-0.16, 0.06 ]

Long et al., 2016 0.009 lysozyme I—i—-—l -0.08[-0.19, 0.03]

Long et al., 2016 0.012 lysozyme I—-—I -0.11[-0.22, 0.00]

Oliver et al., 2014 0.01 lysozyme [ A -0.02[-0.10, 0.06]

Oliver et al., 2014 0.01 lysozyme l—-—! -0.09([-0.18, 0.00]

Han et al,, 2010 0.1 mcfa l—'—‘—| -0.07 [-0.21, 0.07]

Han et al., 2010 0.1 mcfa P -0.10[-0.21, 0.01]

Hong et al., 2012 0.32 mefa I { -0.05[-0.25, 0.15)

Hong et al., 2012 0.55 mcfa f i -0.04[-0.24, 0.16]

Hong et al., 2012 0.32 mofa }——l—-l -0.09[-0.18,-0.01]

Hong et al., 2012 0.55 mcfa - -0.08[-0.16, 0.01]

Huang et al., 2010 0.1 plant l—I——i -0.04[-0.10, 0.02]

Ahmed et al., 2013 0.0125 plant | E : 0.12[-0.23, 0.47]

Ahmed et al., 2013 0.2 plant —y -0.13[-0.31, 0.05]

Sbardella et al., 2016 0.012 plant e 0.07[-0.17, 0.04]

Sbardella et al., 2016 0.024 plant |—-—| -0.08[-0.19, 0.02]

Sbardella et al., 2016 0.036 plant i -0.12[-0.22,-0.02]

Henn et al., 2010 0.003 plant |—-——| -0.06 [-0.14, 0.02]

Robbins et al., 2013 0.00015 plant } { -0.24[-0.68, 0.20]

/\ Robbins et al., 2013 0.000075 plant k { -0.37[-0.84, 0.10]

— Gois et al., 2016 0.05 plant [ ; ! -0.08[-0.31, 0.15]

I""" Gois et al., 2016 0.1 plant } | -0.19[-042, 0.04]

— Gois et al., 2016 0.15 plant } : i 0.10[-0.13, 0.33]

G H E N T Lietal., 2012 0.0018 plant }—-——E -0.17 [-0.34, 0.00]
UNIVERSITY | | | | |

-1.00 -0.50 0.00 0.50 1.00

Mean Difference



Results meta-analysis

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

Authors and Year Dosage (%) Type of pDFA Mean difference [95% CI]
Yoon et al., 2014 0.006 amp T 0.03[ 0.01, 0.05]
Yoon et al., 2014 0.006 amp ‘}li 0.02[ 0.00, 0.04]
Peng et al., 2016 0.1 amp - ' -0.08[-0.11,-0.05]
Peng et al., 2016 0.5 amp - -0.01[-0.04, 0.02]
Peng et al., 2016 1.5 amp | -0.06 [-0.09,-0.03 ]
Wu et al., 2012 0.04 amp = 0.05[ 0.00, 0.10]
Wuetal., 2012 0.04 amp | 0.03[-0.05, 0.10]
Tang et al., 2012 0.01 amp —p— 0.00[-0.14, 0.14]
Wan et al., 2016 0.006 amp f—a— 0.02[-0.06, 0.10]
Yang et al., 2012 0.02 chitosan }—l—{ 0.05[-0.04, 0.14]
Yang et al., 2012 0.04 chitosan ] 0.02[-0.06, 0.11]
Yang et al., 2012 0.06 chitosan — 0.08[-0.01, 0.17]
Oliver and Wells, 2013 0.01 lysozyme —a— 0.01[-0.08, 0.10]
May et al., 2012 0.01 lysozyme - -0.04 [-0.08, 0.00]
Nyachoti et al., 2012 0.1 lysozyme | | 0.09[-0.12, 0.31]
Nyachoti et al., 2012 0.1 lysozyme } { 0.09[-0.12, 0.29]
Nyachoti et al., 2012 0.2 lysozyme } > 0.65[ 028, 1.01]
Nyachoti et al., 2012 0.2 lysozyme Q ! 0.23[-0.01, 0.46]
Long et al., 2016 0.003 lysozyme |-—.—| 0.06 [-0.05, 0.17]
Long etal., 2016 0.006 lysozyme o 0.02[-0.09, 0.13]
Long et al., 2016 0.009 lysozyme }—G——i -0.01[-0.12, 0.10]
Long et al., 2016 0.012 lysozyme }—-—0 -0.04[-0.15, 0.07]
Oliver et al., 2014 0.01 lysozyme I—-—-—I———| 0.03[-0.04, 0.11]
Oliver et al., 2014 0.01 lysozyme l—I——l 0.05[-0.03, 0.13]
Hanetal., 2010 0.1 mcfa -] 0.05[-0.09, 0.19)
Han et al., 2010 0.1 mcfa p——q 0.03[-0.08, 0.14]
Han et al., 2010 0.1 mefa } s | -0.07[-0.29, 0.15]
Hong et al., 2012 0.32 mcfa } . | -0.02[-0.22, 0.18]
Hong et al., 2012 0.55 mcfa | ‘ { 0.00[-0.20, 0.20]
Hong etal., 2012 0.32 mcfa f———y 0.00[-0.08, 0.09]
Hong et al., 2012 0.55 mcfa l———l——| 0.02[-0.07, 0.11]
Huang et al., 2010 0.1 plant [ 0.02[-0.08, 0.04]
Huang et al., 2011 0.0025 plant e : -0.19[-0.28,-0.10]
Huang et al., 2011 0.00375 plant — -0.23[-0.30,-0.16
Huang et al., 2011 0.005 plant —a— -0.20[-0.27 ,-0.13]
Huang et al., 2011 0.00625 plant —a— -0.27[-0.34,-0.20]
Ahmed et al., 2013 0.0125 plant | | 0.20[-0.15, 0.55]
Ahmed et al., 2013 0.2 plant | | -0.05[-0.23, 0.13]
Sbardella et al., 2016 0.012 plant = 0.02[-0.08, 0.12]
Sbardella et al., 2016 0.024 plant e 0.00[-0.10, 0.10]
Sbardella et al., 2016 0.036 plant ] -0.03[-0.13, 0.06]
/—\ Henn et al., 2010 0.003 plant = 0.05[-0.03, 0.13]
I I I I I I I Robbins et al., 2013 0.00015 plant ; | 0.14[-0.08, 0.36]
Robbins et al., 2013 0.000075 plant | { 0.01[-0.20, 0.22]
— Gois et al., 2016 0.05 plant I | 0.01[-0.22, 0.24]
Gois et al., 2016 0.1 plant } | -0.10[-0.33, 0.13]
G H E N T Gois et al., 2016 0.15 plant } | 0.19[-0.04, 042]
U N IV E RS ITY Lietal., 2012 0.0018 plant e SE— -0.05[-0.22, 0.12]
[ I I ]
-0.50 0.00 0.50 1.00

Mean Difference



Discussion feed additives

— Be aware of publication bias
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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
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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 olls
 Most studied group
 Beneficial effect on ADG and FCR compared to negative control
 Beneficial effect on ADFCR compared to positive control

N

GHENT
UNIVERSITY



What Is biosecurity
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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

GHENT
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Why blosecurity

BIOSECURITY is (should be) the basis of any disease

control program

"
PREVENTIVE
_ s

GHENT BIOSECURITY
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Biosecurity = complex

* No protocol suitable for every herd
» Balance biosecurity — management

e Tool?

— Scoring System



\/blpche

Scoring system and website
Pigs and Poultry

ugent

Biocheck, prevention is better than cure!
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MY BIOCHECK  START THE BIOCHECK

BIOCHECK UGent, prevention is better than cure!

Welkom!

Biocheck UGent is a risk-based scoring system to evaluate the quality of your on-farm
biosecurity in an scientific and independent way.
Fill in the online questionnaire for free and receive valuable feedback about the biosecurity level

of your farm. You get a summarizing and personal report with detailed results. These findings
can help you to choose your own suitable biosecurity pathway.

Don't hesitate and get started to lift your farm to a higher biosecurity level!

Start the Biocheck UGent! How to use Biocheck UGent?

The Biocheck UGent was filled in 11498 times around the world to evaluate the on-farm

biasecority level

()

#2716

ABOUT BIOCHECK  NEWSLETTER

Inhet Nederiangs P

Home UGent

WORLDWIDE AUDIT RESEARCH INFO&LINKS CONTACT

in the spotlight

-
07-02-2N18
e vwEe U IO

"Biosecurity in animal production and veterinary medicine (from principles to
practice)" now available for purchase!

New presentation available about the Biocheck.UGent tool!

APRIL |  Webinar MSD on the importance of bicsecurity in conirol of pig giseases



EXTERNAL BIOSECURITY (50)
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Subcategory Weight )
factor |

Purchase of animals and semen 24

Transport of animals, removal of manure 23

and dead animals

Feed, water and equipment supply 15

Personnel and visitors 17

Vermin and bird control 11

Environment and region 10
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INTERNAL BIOSECURITY (50)

Subcategory Weight

factor -
Disease management 10 4 .
Farrowing and suckling period 14 &3 {
Nursery unit 14 o
Fattening unit 14
Measures between compartments and the 28
use of equipment
Cleaning and disinfection 20
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GHENT BIOCHECK.UGENT

' ‘ UNIVERSITY

ID: 20386/691653W2 1/F
O Entry date: 2019-03-10 13:22:08 PIG
fdentification

Nr Description Country average Global average

External biosecurity

A Purchase of animals and semen 100 % 88 % 89 %
B Transport of animals, removal of manure and dead animals 41 % 70 % 70 %
C Feed, water and equipment supply 27 % 38 % 50 %
D Personnel and visitors 41 % 64 % 68 %
E Vermin and bird control 50 % 64 % 67 %
F  Environment and region 60 % 33 % 64 %

Subtotal External biosecurity: 57 % 66 % 70 %

Internal biosecurity

A Disease management 40 % 56 % 67 %
B Farrowing and suckling period 64 % 39 % 56 %
C  Mursery unit 36 % 65 % 66 %
D Eattening unit N/A 72 % 67 %
E Measures between compartments and the use of equipment 39 % 44 % 48 %
F  Cleaning and disinfection 20 % 48 % 59 %

ﬁ Subtotal Internal biosecurity: 38 % 55 % 58 %

GHENT

UNIVERSITY

NAA = Not applicable Total: 48 % 61 % 64 %
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External biosecurity (%)
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myths

on antibiotic resistance disprovod

A PRACTICAL GUIDE
FOR REDUCING
ANTIBIOTIC USE

IN ANIMAL HUSBANDRY

JEROEN DEWULF

-

'n animal production
and yeterinary medicine

Principles
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An ounce of prevention,

14

th a pound of cure”
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FACULTY OF

#7 \\ VETERINARY MEDICINE

accredited by EAEVE

Jeroen Dewulf

VETERINARY EPIDEMIOLOGY El Ghent University
E @jkdewulf

= Jeroen.dewulf@ugent.be Bl jkdewulf

T +32 9 264 75 43

\Y +32 476 49 70 40

www.ugent.be
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