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* Animal health, welfare and food safety (antimicrobial resistance,...)
of Increasing concern

* Improvement of udder health important measure
* genetics, herd management, targeted treatment,...

» Various data sources of importance
« somatic cell count, diagnoses, treatment data,...

« Bacteriological milk samples (pathogens)
« pathogen-specific treatments
« relevant in the context of prudent use of antimicrobials

 Linkage of data and advanced technologies offer new possibilities
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Use of antimicrobials in dairy cows in Austria e
7,00 Observational study
600 Firth et al. 2018
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Dataset:

249 farms

17 veterinarians

6,700 cows and 16,000+cattle
7,867 antimicrobial treatments

Observation period:
Oct 2015-Sep 2016

[ Low level but potential especially concerning udder health! }
Dry-Off strategies potential for reduction!
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Bacteriological milk analyses N
YR
Distribution of pathogen groups stratified by mastitis score
1.0
Resistance testing done
- (Schabauer et al. 2018):
£ Groups _
e Missing vials (F) 55% of Enterobacteriacae
S0 0.6 No microbial growth (E) . .
< Ol isolates restistant to least one
z Staphylococci (B) antibiotic agent
= Streptococci (A)
= 0.4
E- Benzylpenicillin and
= - tetracycline most common
' resistance in Staph. aureus
(14% and 11% resistant
. Normal CMT- Mild Moderate Severe ~ ISOIateS) '
((1)] positive mastitis mastitis mastitis

(n ) 3) )
Mastitis score

Schabauer et al., Veterinary Microbiology 227 (2018): The relationship between clinical signs and microbiological species,
spa type, and antimicrobial resistance in bovine mastitis cases in Austria.

DDairy — Digitalisation, Data integration, Detection and Decision support in Dairying 4



Various data sources

More detailed information

(deep phenotype)

Animal

Environment
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Data integration is important for farmers and vet ADpa
(Survey: participation — farmer: LW 19.1%, vets 20.8%) W

Importance of integration of data into one platform:

% very important and important

| Famer Veterinarian

Bacteriological milk sample 81 87
Bulk milk samples 78 70
Diagnoses and treatment data 73/72 72
Disease status 72 83
Findings from labs 63 88-89
Services of performance recording - 79
Results of feed analyses - 78

Perner et al. 2016; Weissensteiner et al. 2018

80 % of the farmers want integrated communication of systems on farm
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Current status of data integration in central ADpa
cattle database in Austria hintg

 Veterinary diagnoses integrated in herd management and
geneﬁcs

- Extended health reports for farmers and veterinarians

Data protection issues

Compliance with legal aspects
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Detailed herd management reports -
e.g. new udder infection rate after calving (RDV, LKV-Austria) DDairy

Eutergesundheit > Infektionsgeschehen >

Infection rate after calvin

- Example from
11 th]
Ilﬂprohemelkungen LKV‘herd manager
I i= Tierlisten : :
_ new infection Statistik
I Tiere £
Quadrant Anzahl Kuhe | % Kuhe % Ziel 2
I Dateneingabe o Euter gesund 3 315 > 65 . Lkvagiegg?mebe
I " Aktionslisten o . geheilt 3 75 >25
Q' infekti 2016 500
I [E5] Auswertungen (@) Neuinfektion ! 2 <10 MLP-Kiihe
I n * chronisch krank 1 12,5 <5 :
E
I _:::_ Fruchtbarkeit healthy Cured . ye Rinder Daten Verbund
I < Stoffwechsel
I Kilbergesundheit
i 10 =
I [~ Diagnosen " . o
I ¥ Einstellungen SCCa.p.
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Example for data integration

Results of bacteriological milk samples in herd management tool

Udder health > Infections >

Results of bacteriological milk samples

O _ Date from:  01.03.2017 H Date to: 01032018 H Display

|:’ Pattern of pathogen per lactation

[] Pattern of pathogen per lactation stage 16 Legend: (P I'OJECt AD DA 20 14_2017)
14
Number of cows and udder quarters 12 . Number of cows
KNS

per pathogen | . Number of quarters
Dy

AUREUS Se Strep Ecoli ScUb Pyog

10
Total Nr. of cows: 101

00

Nr. of cows with culture result: 50
Nr. of infected cows: 23
Nr. of infected quarters: 52

[=2]

=Y

]

0

Picture: Suntinger

- Standards of analyses in lab and definition of findings harmonised (guideline developed)V
- Data protection issues investigated and solved

« Development of analyses and benchmarks for herd management tools (Suntinger et al. 2019;
Obritzhauser et al. 2019)

DDairy — Digitalisation, Data integration, Detection and Decision support in Dairying



Mobile documentation of treatment data (EMED)

=

DDairy

o
< Welcome

elektronisches
Medikamentenbuch

% Belege
y Verwalten und signieren Sie lhre

Belege.

Belege nach Tier filtern
nd signieren Sie lhre
lie ein bestimmtes Tier

Behandlungen
Erfassen Sie die Behandlungen mit
rom Tierarzt

Wartezeiten

Erhalten Sie einen Uberblick iiber die
bestehenden Wartezeiten bei Milch

€4 00923

Treatment protocol

Beleg # 35393 15.02.2019
®r AT 639.027.119 - SCHIRA
& 42 Stillbrunst, Azyklie
2.0 ml Estrumate

@ Fleisch: 2 Milch: 0

€4 0914

Treatment

Dosierungsempfehlung: /Tier

32 SANTA AT 280.593.419

Datum

26.05.2019

Speichern

o 40925

€ Waiting period Q

© Tier milk meat
o25rAKA (0510620199
@185ANGRIA  ((B002015H)

32 SANTA 130.05.2019

o32sanTa (200052019 (040612019

7 ANGEL (26052019 | [28.052019 |
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: D
Calculation of treatment days per farm w

Calculation of the number of treatment days over 365 production days per farm (#7D365):

< amount AS; inperiod P (mg)
HTD365 = Z , e — X 365

- DDDvet; (img/ kg/ day) x # production days inperiod P (days) x standardised weight (kg)
1=

# TD365 = number of treatment days per year that an animal is present on the farm

amount AS; = amount (in mg) of active substance i used in period P;i=1,2, ..., n

DDDvet, = Defined Daily Dose of active substance i (in mg/kg/day); i=1, 2, ..., n (EMA 2016)

# production days in period P = number of animals present daily during period P (in days)

standardised wejght = standard animal weight at treatment (in kg)

Correction #TD365 for dry cow treatment:

#TD365 dry cow treatment corrected = #TD365 dry cow treatment * (Cl/365 * (100/100-PR))
cl = calving interval of the herd (days)
PR = percentage of cows replaced
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Herd specific antimicrobial use (EMED)

Abpa

Ve

Antimicrobial use: number of treatment days per year (TD365)

TD365 total

TD365d
ry cow TD365
treatment udder diseases
HPCIA corrected
=®=75 PERCENT
QUANTILE
O EXAMPLE
TD365 d HERD
TD365 HPCIA v
: treatment
udder diseases
corrected

TD365 HPCIA total
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Next steps - current research topics within D4Dairy :Dﬂ
airy

* Further data communication and integration — focus on
automation (milking systems, sensor and feeding systems)

* Analyses of risk factors and network for occurrence of mastitis
« Mid-Infra-red spectra for mastitis prediction

« Harmonisation of antimicrobial resistance testing

« Elaboration of strategy for targeted dry-off (pilot study)

* Decision support tool for dry-off strategy
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D4Dairy should achieve...

 better decision support tools by

collection

Integration
analysis

=

Improved value
and benefit

Decision support for improvement of

udder health e.g. targeted treatment,
dry-off strategy

less mastitis,
less use of
antibiotics

-
Decision/

Execution ACTION

Analysis KNOW-
LEDGE

Integration

INFORMATION

Collection

OBJECTIVES
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http://www.d4dairy.com/

Thank you for your attention ﬁ

DDairy
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Antimicrobial use in dairy herds —results of the ADpAa

observational study (Firth et al. 2018) Vs
e e B
QUANTILE QUANTILE
TD3¢5 total 0.58 2.26 10.70
TD365 udder diseases 0.00 0.25 1.10 0.65 1.46 10.01
TD3s6s5 dry cow treatment corrected 0.00 0.25 0.61 0.55 0.93 2.14
TD3¢s HPCIA total 0.00 0.15 0.78 0.39 0.98 0.81
TD365s HPCIA udder diseases 0.00 0.00 0.51 0.18 0.53 9.55
TD3g5 HPCIA dry cow treatment corrected 0.00 0.00 0.03 0.00 0.00 0.68
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Bacteriological milk analyses

ADpa

Ve

Staphylococcus aurens  coagulase-negative staphylococci Enterobacteriaceae

00 @

[ susceptible O resistant to one AM class [l resistant to two AM classes [l resistant to three or more AM classes

Streptococcus spp.

o

Benzylpenicillin: ] susceptible [l resistant

Figure 2. Antimicrobial susceptibility (distribution of isolates) in Staphviococcus aureus (n = 180), coagulase-negative staphylococe: (n = 219) and

Enterobacterigeege (n= 132) and Streprococcus spp. (n =241) isolates. AM class = antimicrobial class

only susceptibility to benzylpenicillin was determined.

Schabauer et al., 2018

. N.B. that for streptococci isolates (group B)
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Bacteriological milk analyses -
Antimicrobial resistance (%) of S. aureus (n = 180) to the particular antimicrobial reagents.
%071 S.aureus
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Schabauer et al., Veterinary Microbiology 227 (2018)
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Bacteriological milk analyses P\‘UEE/A

Antimicrobial resistance (%) of coagulase-negative staphylococci (n = 219) to the particular antimicrobial reagents.
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Schabauer et al., Veterinary Microbiology 227 (2018)
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Bacteriological milk analyses {‘UE?/A

Antimicrobial resistance (%) of Enterobacteriaceae isolates (n = 133) to the particular antimicrobial reagents.
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Schabauer et al., Veterinary Microbiology 227 (2018)

DDairy — Digitalisation, Data integration, Detection and Decision support in Dairying 22



