I,Hu Landesverband Baden-Wirttemberg fur Leistungs- und Qualitatsprufungen in der Tierzucht e. V.

Baden-

HILCIrcy -
North-West Europe

Evrzpeas Spmeal Detoprrard Fund

MastiMIR
MIR prediction for udder health

L.M. Dale?, A. Werner?, E.J.P. Strang!, HappyMoo Consortium?, J. Bieger?!

'Regional association for performance testing in livestock breeding of Baden-Wuerttemberg

(LKVBW), Heinrich Baumann Str. 1-3, 70190, Germany,
http://www.happymoo.eu, 4 Rue des Champs Elysées, 5590, Ciney, Belgium
Correspondent Author: |[dale@lkvbw.de

www.lkvbw.de



I,Hu Landesverband Baden-Wirttemberg fur Leistungs- und Qualitatsprufungen in der Tierzucht e. V.

Baden-

HILlCeIrcy -
North-West Europe

Mastitis
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When a cow has mastitis problems
* not only

> Milk yield [kg/d]

> scc [cells/ml]

* produces economic losses

e Mastitis causes at least 26% of the total costs of
all dairy cattle diseases

* Losses due to mastitis are usually twice as high as

* but also the main milk components: losses due to infertility and reproductive diseases.
> Lactose [%] ¥ * Economic sources of losses:
> [%] 1 e Reduced milk production
> Fat/Lactose ratio} * Milk not saleable
* this also applies to the milk fine components: * Cost of early cow replacement
> [mg/kg] 1 * Reduced cow sale value

* Increased need for medicines
* Veterinary services
* Labour analysis

» Lactoferrin [pg/ml] P
» BHB betahydroxybuttyrate [mmol/I]
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Objective: Mastitis risk modelling throughout lactation based on diaghostié data
from a health monitoring project (GMON) in Baden Wirttemberg and observations

from farmers in Alsace.
Material and Methode:

**MIR spectral data from milk ¢ Animal-related data - Fix effects:
recording analysis: * Breed

1 test sample / animal / month ) Parlty. .
* Sampling time

e Lactation days

, . * Milk yield
» Direct use of MIR spectra with Legendre poMAorwi%II rr(r)éJ tion

» Machine learning models: CPPLS and GLMINET
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Sensibility Specificity

Eurapaen Sepionl emsepmrs uré (non-healthy) (healthy)
LKVBW - Model 2019
e T lecti Calibration scc-rilter 85.6% 90.3%
3 vellekulier = SEEin £ Ea o 15t Validation scc-Filter 74.9% 90.4%

e 70% Calibration model

e 2"d Validation scc-Filter
e 30% Validation model

3rd Validation no scc-Filter

2nd Validation - farm selection Elsass - Model 2019
* 70% Calibration Model Calibration no scc-Filter 63.9% 74.1%
 30% Validation model 15t Validation no scc-Filter 72.4% 68.6%
3rd Validation 2"d Validation no scc-Filter
e 2017-2018 Production year data 3rd Validation no scc-Filter
LKVAT - Model 2019
SCC filter < 50,000 > for healthy data Calibration no scc-Filter 60.3% 71.6%
SCC filter >400,000 --> for non-healthy data 1% Validation no scc-iter 75.5% Dl

2"d Validation no scc-Filter
3rd Validation no scc-Filter

www.lkvbw.de EAAP Lyon - session 95 31.08.2023 4



I,Hu Landesverband Baden-Wirttemberg fur Leistungs- und Qualitatsprufungen in der Tierzucht e. V.

Baden-

HILlCIrcy -
North-West Europe

Intermediate conclusion
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* MastiMIR can represent the risk of mastitis well and can complement the SCC classes.
 Compared to the SCC model, the MastiMIR model shows an earlier occurrence of the "slightly at risk"

classification.

* |t could help veterinarians and farmers:

— in early detection
— and better treatment

In Baden Wirttemberg:
* Preparation of the MastiMIR reports
of the LKV BW

Team Work is our goal !!!
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Regional selection of the farms

* Homogeneous regional distribution of farms
e 7 field workers spread over BW
* all main breeds covered

Selection of MastiMIR Pilot Farms

Selection criteria:

*Robot farms

*Farms with somatic cell count problems

*Farms participating in PCR analysis of tank milk
*Farms with genetic analysis of milk (Genocell)
*Farms with mastitis problems

*Farms carrying out bacteriological analysis
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Diagnosis keys per Lactation Week

wnterreg B vastivir: LKV Baden-
North-West Europe  yyijrttemberg — Vets Diagnosis
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Diagnosis keys per Lactation Week

]
o- I I

MastiMIR Klasse

MM : nicht geféhrdet

' ' ' '
~ [=2] Lo L]
(=) o — —

' ' ' '
e Lo ~~ <O
(ap] o (ap] o

(o - o - =] oy od
[ I o N B aN ] [2r BN (o N = o]

MM2: leicht gefahrdet 21 Udder abscess
e 22 Mastitischronic
23  Mastitis-acute
24 Mastitis-phlegmonosa (colimastitis)
25 Mastitis-apostematosa (Pyogenes germs)
. = 26 Mastitis-subclinical
‘I _ _ 1 1] __ . 27 Teat/udder lesions
5 8 2 2 3 3 &8 3 85 383 3 2 28 Milking disorders- heavy, long milkers
Diagnosis Key 29 Other (udder diseases)
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MastiMIR: LKV Baden-Wiirttemberg
— Observations from field workers or farmers

Observations keys per Lactation Week

155 -

Lameness
healthy Animals

140 -

125 -

110 -

95 -

80 -

65 -

50 -

Observation Key
WWW. | kvbw,de EAAP Lyon - session 95
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Dry period
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I n te r m e d i a te C O n c I u S i o n FUR LEISTUNGS- UND QUALITATSPROFUNGEN IN DER TIERZUCHTE. V. (LkV)  Happy

MastiMIR - Einzeltiere Berateransicht

Testbetrieb 175818 Gehiet: 3106 Probedatum: 19.09.2022

Erich Kemmner, Esslinger Weg 1, 72669 Unterensingen MastiMIR.
° F d b k f d f' Id k b d Erlauterungen zur Tabelle: MMI: MastiMIR Index {1-100) {durchschnittliche Genauighkeit 85%)
ee a C a rm e r a n Ie WO r e rs O Se rve Farben: MostiMIR-Klossen 1 - 4 mit Indexgrenzwerten:
Rasse = Rasse. L-Nr = Laktationszahl, I-Tage = Laktationstage 1. - Indexgrenzen: 1 - 50
frequently animals that are apparently false M — Ml Monge Tg [, 22 = Zelzal b, 2 - Endexgoenaen: 30- 65
) - 3. MM - Indlexgrenzen: 65 - 85
. . L% = Laktose [%]. Na = Natrium [mg/kg|, K = Kalium [mg/kg]. 4, MM4: ernsthaft gefilivdet - Indexgrenzen: 85 - 100
pos Itlves 0 Ka = Kolzium [mg/kg], KaBlut = Blut Kalzinm [mmel /L], Wert nicht aussagekriftiy )
. dennoch ist Tier ader geflihrdet
Lactoferrin = Lactoferrin [mg/L], BHB = Beta-Hydroxybutyrat [mmol /L] dennoch ist Tier ernsthoft oder gefihrdet

141 1 H , ¥ le h ist Tier {e fahrd
» Therefore, additional bacteriological BHBBIut = Biut Beto-Hydrosybutyrat [umol/1] AT oot bt T ot e S e
Table 1: MIR-Inhaltstoffe und -MastiMIR Parameter Berateransicht

a n a IySiS h ave bee n Ca rri ed O Ut Si n Ce J u Iy Name StallRr. Lebensnr. Rasse| I-Br  L-Tage Alkgz ZZ | L% Ra K Ra [ KaBlut  TLactoferrin BHE  BHEBUE | RIAIT AT

ML 2 VRTINS KU | E R E s 0 TOT

202 2 RED | 1 W0 157 70| 457 405 1210 1381 | 2% 129 046 o8| s
& spt | 3 37 %0 15| 488 s 15w 1235 | 299 8 0.3 Lo | o

SM | 5 23107 7| 40l S50 L0 1396 | 2 580 09 116 | =8

soa | 2 18 204 999 | 450 420 1384 139 | 2. 5 0 1| o

> . . . . . 513 I N S - I 7 7 - 1 8 P TEI T
TO Identlfy rEd anlmals IN the MasthIR s | 6 86 7S 135 | 442 460 1474 1202 | 242 w019 212 | =
HOL | & 536 CoE| 507 3a 13l 13 | 24l 13 013 o7 | 67

. . . . S| 8 56190 18 | 477 406 1433 1262 | 240 Wl 019 nor | 7

report that are S|Ck (Su bC||n|Ca|) desprte HOL | 69 327 a2 | a4 42r 14 e | 24l 5 016 203 | 8
3 L RV R T - ) T G

, . HOL | 2 3 sy UM 0| 488 33 Lz Les | 24l 0 019 81| a1

s | B a0 100 172|430 s 134 1397 |z 69 0.2 12| =

the farmer’s or field workers statement. S IR R ) Bl o B T O - B ] B
s | 1 18 319 sz |48 3% 145 101 | 239 105 016 135 | 71

oL 2 GO R TN 3 R e R v R 1] i w T &

S| s BOI66 204 | 417 2 1888 1235 | 245 0 0% 17|

soa | v 0 16T 809 | 322 S0 1712 1141 | 247 1250 031 L =

HOL | 3 a8 190 391 | 426 497 1371 1481 | 246 612 029 152 | s

HOL | 5 2890 150 1905 | 472 58 10 1si7 | oz 02 s |

ST B 33 m L9 B I0E 20| oG RN T

soa | s 03 166 435 | 465 460 1175 1377 | 298 661 017 Dt | 6e

s | 1 256 234 162 | 485 323 1439 1260 | 245 2 0z 191 |
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Results of the bacteriological examinations samples ettt vt e
per quarter 180 Animals with bacteriological analysis

aesculin negative
HL 23 86 17 Aerococcus sp. 0coc aesculin positive
2%

ci
Staphylococcus spp. / streptococci
7%

strept
1% 9
8% ’ \ ”

/_ Brevibacterium sp.

Corynebacterium sp.
Staphylococcus aureus

11%
2%
o B : I - = \
Serratia sp. /
ng/%ococ%\ /_/_ Enterococcus sp.
9 2%
0% Kluyvera sp.
contaminated 0%
0 50 100 150 200 7%
M aesculin negative streptococci M aesculin positive streptococci Aerococcus sp.
) & P ) P i P p sampling missing /
M Bacillus sp. Brevibacterium sp. M Corynebacterium sp. 3%
E. coli M Enterococcus faecalis Enterococcus sp.
M Kluyvera sp. no pathogen detected W sampling missing
contaminated Lactococcus sp. Micrococcus sp.
' .
Serratia sp. M other pathogens M Staphylococcus aureus

M Staphylococcus spp.
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Euroress Begosal Drkopmar Fund

Results on the number of animals with mastitis 180 Animals with bacteriological analysis
Bacteriological examinations

Staphylococcus spp. 5€

Staphylococcus aureus I 5 aesculin negative streptococci

other pathogen 2 M aesculin positive streptococci

Serratiasp. W1 B Corynebacterium sp.

contaminated NN 14 E. coli
no pathogen detected 36 W Enterococcus sp
Enterococcus sp. 4
P no pathogen detected
E. coli 1

M contaminated
Corynebacterium sp. NI 30

Brevibacteriumsp. N1
aesculin positive streptococci I 27

aesculin negative streptococci 3

M Serratia sp.
other pathogens
M Staphylococcus aureus

M Staphylococcus spp.
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Results on the number of animals with mastitis Bacteriological

examinations
Number of tested animals with

scelass scca =00 NI 5+ O N
SCC3 =200-400 (2|21 &
scc2=100-200 [N 6 4

21
aesculin negative streptococci M aesculin positive streptococci
B SCC1=<100 SCC2 = 100-200 B Brevibacterium sp. Corynebacterium sp.
B SCC3 = 200-400 Bl SCC4 =>400 E CO“ Enterococcus sp_
no pathogen detected B contaminated
M Serratia sp. other pathogen
B Staphylococcus aureus M Staphylococcus spp.
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Mean days after milk recording analysis — North-West Europe

Staphylococcus spp.
Staphylococcus aureus

other pathogen

Serratia sp.

contaminated

no pathogen detected
Enterococcus sp.

E. coli

Corynebacterium sp.
aesculin positive streptococci

aesculin negative streptococci

www.lkvbw.de

bacteriological sample

o
_________________________________________N
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SANDY - Nr. 29 - Tier: DE XX XXXX8938 SANDY — Nr. 29 - Tier: DE XX XXXX8938
700 1,10 700 2,55
600 Am — —t 1,00 600
2,50
500 500
0,90
400 400 |
¢ 0,80 2,45
300 300
0,70
200 d 200 d a0
L L
100 %60 100
0 0,50 0 2,35
s s = S 3 P b = = o S s = s = = S B 3 3 = =
e e e MR e e
S~ S~ S~ S~ S~ =
B e e e S s St el e o TR R e
¢ SCC Staphylococcus spp. —=—MMI -=—FLR ¢ SCC Staphylococcus spp. =+—MMI —=BloodCalcium_OK
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SANDY - Nr. 29 - Tier: DE XX XXXX8938

700
600 A A 4
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400
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300
200 .
100
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SANDY - Stallnr. 29 - Tier: DE XX XXXX8938

700

800 700
700 600 e N —h 600
600
500 500
500
400 | 400
400 ¢
300 300
300
200 200 d 200
2
100 100 100
0 0 | 0
3 T = ® I T I 3T T 3 3 3
S EE s & 3 8 g PR T
wv v ~ ~
R S me e R EE R e e
+ SCC Staphylococcus spp. =+—~MMI -=LACTOFERRIN
EAAP Lyon - session 95 31.08.2023 15



LKV

Landesverband Baden-Wiiurttemberg fur Leistungs- und Qualitatsprufungen in der Tierzucht e. V.

Baden-

LKVBW — 36xxxxx— Genocell — MastiMIR

I 238

I 131
I 102,00
I 110
I 37,00
I 117,00

PM1 PM2 PM3
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I 140
I 94,00

PM4

I 1 /9
I 159,00

PM5

I 422

I 138,00

PM5

H2021 W2022

I 186

I 122,00

PM7

I 225,00
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PM8
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I 55,00

PM9
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I /9,00

PM10
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472
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LKVBW — 36xxxxx — Genocell — MastiMIR

Tier: Betrieb:

und Kalbung am 07.06.2022

und Zitzenversieg am 17.04.2022

und &skulin positive Streptokokken am 04.04. und am 17.10.

750-

500~
MastiMIR
MM 1: nicht gefahrdet
MM2: leicht gefahrdet
MM3: stark gefihrdet
350~

450 -

ZELLZAHL

&  MM4: ernsthalt gefdhrdet

200-

.
180 - L]
% .
100 -
. - .
.
50- . *®sne " 8 awse .. e
! ! !
o o o o ™
AT} od o 0od [}
o o o = o
3% o o ©od 3]
c -3 = c
o = =2
= =3 = O g

Probe Datum
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Tier: Betrieb:

und E. coliam 1.12.

und Kalbung am 8.11.

und Staph. sp. am 10.07. und 22.08.

und Zitzenversieg am 08.09.2022
750 -
700- . - .
650~
500 -

550-=

MastiMIR
MBAT: nicht geldnrdet
MBAZ: leicht gefahrdet

ZELLZAHL
L ]
-

350 MM3: stark gelahrdet
50 -
*  MM4: ernsthaft gefihrdet

Jan 2022 "
Apr 2022~
Jul 2022
Okt 2022
Jan 2023°

Probe Datum
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v' Animals that appeared red on the report are often infected with a pathogen.
v" MastiMIR seems well suited as an early warning system for the farmer or veterinarian
v’ Early treatment of udder problems

— Cost saving

v’ Integration in the herd manager as a monitoring recommendation

www.lkvbw.de EAAP Lyon - session 95 31.08.2023 19
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