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Mastitis
When a cow has mastitis problems
• not only 

Ø Milk yield [kg/d] ↓  
Ø SCC [cells/ml] ↑

• but also the main milk components:
Ø Lactose [%] ↓ 
Ø Protein [%] ↑ 
Ø Fat/Lactose ratio↑

• this also applies to the milk fine components: 
Ø Sodium [mg/kg] ↑ 
Ø Lactoferrin [µg/ml] ↑ 
Ø BHB betahydroxybuttyrate [mmol/l] ↑

• produces economic losses
• Mastitis causes at least 26% of the total costs of 
all dairy cattle diseases
• Losses due to mastitis are usually twice as high as 
losses due to infertility and reproductive diseases.
• Economic sources of losses:

• Reduced milk production
• Milk not saleable
• Cost of early cow replacement
• Reduced cow sale value
• Increased need for medicines
• Veterinary services
• Labour analysis
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MastiMIR

Material and Methode:
vMIR spectral data from milk 

recording analysis:
1 test sample / animal / month

vAnimal-related data - Fix effects:
• Breed
• Parity
• Sampling time
• Lactation days
• Milk yield groups

Ø Direct use of MIR spectra with Legendre polynomial correction
Ø Machine learning models: CPPLS and GLMNET

Objective: Mastitis risk modelling throughout lactation based on diagnostic data 
from a health monitoring project (GMON) in Baden Württemberg and observations 
from farmers in Alsace.



31.08.2023EAAP Lyon - session 95 4

MastiMIR Model Sensibility 
(non-healthy)

Specificity 
(healthy)

LKVBW - Model 2019

Calibration SCC-Filter 85.6% 90.3%
1st Validation SCC-Filter 74.9% 90.4%
2nd Validation  SCC-Filter 75.6% 83.3%
3rd Validation no SCC-Filter 63.9% 70.7%
Elsass - Model 2019

Calibration no SCC-Filter 63.9% 74.1%
1st Validation no SCC-Filter 72.4% 68.6%
2nd Validation no SCC-Filter 64.6% 64.8%
3rd Validation no SCC-Filter 71.6% 66.2%

SCC filter < 50,000 --> for healthy data
SCC filter >400,000 --> for non-healthy data

1st Validation - spectrum selection
• 70% Calibration model 
• 30% Validation model
2nd Validation - farm selection
• 70% Calibration Model 
• 30% Validation model
3rd Validation 
• 2017-2018 Production year data

LKVAT - Model 2019

Calibration no SCC-Filter 60.3% 71.6%
1st Validation no SCC-Filter 75.5% 71.4%
2nd Validation no SCC-Filter 73.6% 72.0%
3rd Validation no SCC-Filter 74.5% 71.3%

MastiMIR
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Intermediate conclusion

•• MastiMIRMastiMIR 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.

• It could help veterinarians and farmers:
– in early detection
– and better treatment

Next steps:
In Baden Württemberg:
• Preparation of the MastiMIR reports
• Workshop for advisors of the LKV BW
Team Work is our goal !!!
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Regional selection of the farms
• Homogeneous regional distribution of farms
• 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



31.08.2023EAAP Lyon - session 95 7

MastiMIR: LKV Baden-
Württemberg – Vets Diagnosis

21 Udder abscess
22 Mastitis-chronic
23 Mastitis-acute
24 Mastitis-phlegmonosa (colimastitis)
25 Mastitis-apostematosa (Pyogenes germs)
26 Mastitis-subclinical
27 Teat/udder lesions
28 Milking disorders- heavy, long milkers
29 Other (udder diseases)Diagnosis Key

Diagnosis keys per Lactation Week

Mastitis
Dry period

Cyst and cycle

Diagnosis keys per Lactation Week
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MastiMIR: LKV Baden-Württemberg
 – Observations from field workers or farmers

Mastitis

Lameness 
 healthy Animals

Dry period

Observation Key

Observations keys per Lactation Week
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Intermediate conclusion

• Feedback farmer and field workers observed 
frequently animals that are apparently false 
positives. 
Ø Therefore, additional bacteriological 

analysis have been carried out since July 
2022. 

Ø To identify red animals in the MastiMIR 
report that are sick (subclinical) despite 
the farmer’s or field workers statement.

31.08.2023
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MastiMIR Results
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SCC1 = <100

SCC2 = 100-200

SCC3 = 200-400

SCC4 = >400 3

3

4

2

18

1 15

6

2

7 1

1

3

21

4

4

7

8

1

3

2 1 2

1

1

3

23

10

9

14

Results on the number of animals with mastitis Bacteriological 
examinations

aesculin negative streptococci aesculin positive streptococci
Brevibacterium sp. Corynebacterium sp.
E. coli Enterococcus sp.
no pathogen detected contaminated
Serratia sp. other pathogen
Staphylococcus aureus Staphylococcus spp.

61

21
26

72

Number of tested animals with 
SCC class

SCC1 = <100 SCC2 = 100-200
SCC3 = 200-400 SCC4 = >400

MastiMIR Results

EAAP Lyon - session 95 12



31.08.2023EAAP Lyon - session 95 13

0 2 4 6 8 10 12 14

aesculin negative streptococci

aesculin positive streptococci

Corynebacterium sp.

E. coli

Enterococcus sp.

no pathogen detected

contaminated

Serratia sp.

other pathogen

Staphylococcus aureus

Staphylococcus spp.

12

10

9

8

12

10

7

6

6

10

10

Mean days after milk recording analysis – 
bacteriological sample

EAAP Lyon - session 95 13



MastiMIR Results

EAAP Lyon - session 95 1431.08.2023
1/

 a
oû

t/

16
/ 

ao
ût

/

31
/ 

ao
ût

/

15
/ 

se
pt

./

30
/ 

se
pt

./

15
/ 

oc
t./

30
/ 

oc
t./

14
/ 

no
v.

/

29
/ 

no
v.

/

14
/ 

dé
c.

/

29
/ 

dé
c.

/

700

600

500

400

300

200

100

0 2,35

2,40

2,45

2,50

2,55

SANDY – Nr. 29 - Tier: DE XX XXXX8938

SCC Staphylococcus spp. MMI BloodCalcium_OK

1/
 a

oû
t/

16
/ 

ao
ût

/

31
/ 

ao
ût

/

15
/ 

se
pt

./

30
/ 

se
pt

./

15
/ 

oc
t./

30
/ 

oc
t./

14
/ 

no
v.

/

29
/ 

no
v.

/

14
/ 

dé
c.

/

29
/ 

dé
c.

/

700

600

500

400

300

200

100

0 0,50

0,60

0,70

0,80

0,90

1,00

1,10

SANDY - Nr. 29 - Tier: DE XX XXXX8938

SCC Staphylococcus spp. MMI FLR



MastiMIR Results

EAAP Lyon - session 95 1531.08.2023
1/

 a
oû

t/

16
/ 

ao
ût

/

31
/ 

ao
ût

/

15
/ 

se
pt

./

30
/ 

se
pt

./

15
/ 

oc
t./

30
/ 

oc
t./

14
/ 

no
v.

/

29
/ 

no
v.

/

14
/ 

dé
c.

/

29
/ 

dé
c.

/

700

600

500

400

300

200

100

0

700

600

500

400

300

200

100

0

SANDY - Stallnr. 29 - Tier: DE XX XXXX8938 

SCC Staphylococcus spp. MMI LACTOFERRIN

1/
 a

oû
t/

16
/ 

ao
ût

/

31
/ 

ao
ût

/

15
/ 

se
pt

./

30
/ 

se
pt

./

15
/ 

oc
t./

30
/ 

oc
t./

14
/ 

no
v.

/

29
/ 

no
v.

/

14
/ 

dé
c.

/

29
/ 

dé
c.

/

700

600

500

400

300

200

100

0

800

700

600

500

400

300

200

100

0

SANDY - Nr. 29 - Tier: DE XX XXXX8938 

SCC Staphylococcus spp. MMI NATRIUM



LKVBW – 36xxxxx–  Genocell – MastiMIR 

PM1 PM2 PM3 PM4 PM5 PM5 PM7 PM8 PM9 PM10 PM11

13
1

11
0

28
8

14
0

17
9

42
2

18
6

11
9

15
5

18
8

10
0

10
2,

00

87
,0

0 11
7,

00

94
,0

0

15
9,

00

13
8,

00

12
2,

00

22
5,

00

95
,0

0

79
,0

0

88
,0

0
2021 2022

12/03/2022

12/04/2022

12/05/2022

12/06/2022

12/07/2022

12/08/2022

12/09/2022

12/10/2022

12/11/2022

12/12/2022

12/01/2023

57
2

47
2

63
7

45
8

63
6

47
0

67
8

61
7

62
4

63
1

64
0 68

8
69

2
45

7
34

7

15
88

14
74 15

13
14

09
15

48
15

09 15
75

14
16

15
22

15
00

14
37 14

95 15
35

14
98

14
49 15

19

14
92

14
13 14

46 15
16

14
40

15
74

13
65

EAAP Lyon - session 95 1631.08.2023



LKVBW – 36xxxxx –  Genocell – MastiMIR 

EAAP Lyon - session 95 1731.08.2023



LKVBW – 36xxxxx –  Genocell – MastiMIR 

EAAP Lyon - session 95 1831.08.2023



31.08.2023EAAP Lyon - session 95 19

Conclusion

ü Animals that appeared red on the report are often infected with a pathogen. 

ü MastiMIR seems well suited as an early warning system for the farmer or veterinarian

ü Early treatment of udder problems 

 Cost saving  

ü Integration in the herd manager as a monitoring recommendation




