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Temporal and structural pattern of AMU

In Danish pig herds including the effect
of discontinued zinc oxide usage

Unpublished, Josefine Ostenfeld Nielsen
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Study design

Defined study period:
2018-2023 (72 study months)

Defined study population:

Danish conventional, organic, free-range, and breeding farms
with a weaner and/or finisher herd with 2800 pigs

1-72 study months

§§); Winistiyt Fead, Agricutfute Extracted farm and AMU data from national databases

=== and Fisheries of Denmark
The Danish
Agricultural Agency
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Data sources

Central Husbandry Reqister (CHR) The Danish Veterinary Medicine Statistic
Program database (VetStat)

Farm structure:

e« Farm ID Antimicrobial prescription:
« Producer ID « Amount active compound
« Production type * Dispensing

* Disease

* Herd sizes Veterinarian ID

— Number of sows
— Number of weaners

— Number of finishers — Farm ID
— Age group

Recipient herd

« Date of registered update Date of prescription
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Standardized AMU

Defined Animal Daily Dose (ADDKQ)
Standard dose to treat 1 kg animal per day
using the specific active compound

prescibed active compound [mg]

|[ADDkglaate =

standard ADDkg lADDkg l days until next prescription
[ADDkg] B 2.([ADDkglaate) onen
pigday month number of Pigs montn * nUMber of daySpyontn

Number ADDKg that each pig within the herd
on average was given per day in the study month
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Zinc oxide ban

3

July 2022 December 2022 December 2023
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| | |
Study months Study months Study months
before ban <6 months after ban =6 months after ban
Short-term effect Long-term effect

Within-herd effect on
disease frequency in Long-term/population-wide effect
absence of zinc oxide
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Zinc oxide discontinuation

Proportion of
weaner herds
using zinc oxide

Technical University of Denmark

1.00 7

0,00

st

2018 2019 2020 2021 f 2023 2024

Zinc-dependent weaner farms:

defined as farms that discontinued zinc
oxide usage in the year prior to the ban
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Derived zinc oxide ban/discontinuation variable

e

}
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Derived pig-movement variables

Within-farm Herd depending on
production: { ] } external pig movement ]

Internal pig movement

: Trading weaners
between rearing stages

influence AMU?
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Three-level data

Weaner or finisher herd

- Structural effects

D
AMU/pig/day

1. Study month

- Temporal effects
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Three-level nested dataset

Sporadic changes in
ﬂ prescribing veterinarian

[

ﬁ Permanent change in ﬁ

responsible veterinarian

[
»

\ J
I

Longest time frame with the same veterinarian

\ 4
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L I nearm ixed _effeCt Mo d el Temporal fixed effects:
Log(AMU) Long-term time effect
Seasonality

Zinc oxide ban/discontinuation

Weaners

Structural fixed effects:

Production type

Herd size

Pig-movement

No. farms overseen by veterinarian

Random effects:

Random intercept

e Farm

» Veterinarian

Random slope

» Zinc oxide ban/discontinuation

Finishers
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Explained AMU variance by random effects:
~90% farm
100- ~10% veterinarian
75-
_ Variance explained by:
Proportlc_)n of the co- o Veterinarian | eed effects
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Random farm and veterinarian effects

Weaners Finizhers

~ Veterinarian effect

Random effect (BLUP)

Veterinarians (with farms clustered by veterinarian)

Predicted deviation of the within-
herd AMU (log ADDKkg/pig-day)
from the average population AMU
(global weaner or finisher intercept)
attributed to individual farms/vets

AMU pattern in Danish pig herds
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Effect of zinc oxide ban/discontinuation

Short-term Long-term

1-5 months after the zinc oxide ban/discontinuation =5 months after the zinc oxide ban/discontinuation

17% Significant mean %
change in AMU

compared to before
ban/discontinuation

19%

(=)
=
1

L=
1

compared to before the ban/biscontinuation

% change in within-herd AMU (ADDkgfpig-day)

La
L=
1

Weaner farms Weaner farms Finizher farms Weaner farms Weaner farms Fimzher farms
(non-zine-dependent) (zine-dependent) (non-zine-dependent) (zine-dependent)
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Median AMU (ADDkg/pig-day)

Temporal effects

Weaner (zinc-
dependent)

Weaner (non-
zinc dependent)

Finisher
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Study month

Technical University of Denmark
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Structural effects
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Technical University of Denmark
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Summary

* Individual farm management is the main predictor of within-herd AMU
* Unknown farm factors influence AMU a lot more than unknown veterinarian factors

 The absence of zinc oxide increased AMU in weaner herds
* This resulted in a short-term decreased AMU in finisher herds

» Herds reduced AMU over time except in weaner herds on zinc-dependent farms

* Relocating and trading pigs after the weaner stage increases AMU
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