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Module 4 Introduction - Outline

• Why do we care?

• Cost components of poor udder health

• Sub-clinical mastitis – SCC – herd and cow level

• Clinical mastitis – incidence and cost

• Pathogen identification using culture or PCR

• Prevention – best milk harvest practices



Introduction – why do we care?

✓Mastitis: inflammation of the udder

• Most commonly associated with bacterial infection

✓One of the most important diseases of the dairy industry

• Costs dairy producers $625 million/year (CBMQRN)

• clinical, sub-clinical and prevention

✓Intramammary infection impacts milk quality….SCC

✓Largest proportion of use of antimicrobials in the dairy 
industry is for mastitis treatment and prevention

✓Mastitis is a multi-factorial disease with many component 
causes with contribution from the bug, the cow and the 
environment
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Cost Components of poor udder health



Cost components for mastitis in a 100 cow 
Canadian dairy herd (M. Aghamohammadi et al., 2017)

$662 per milking cow per year
• 34% attributable to clinical mastitis
• 48% attributable to subclinical mastitis
• 15% attributable to preventive measures

Source: CBMRQN and NDS2015



Clinical versus Sub-clinical Mastitis

The Netherlands
Canada

Incidence of Clinical Mastitis and Bulk Tank SCC are INDEPENDENT!
(Barkema et al., 1998; Olde Riekerink et al., 2008).
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Sub-clinical mastitis – SCC – herd and cow level & cost
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Penalties Work!
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Variability in ‘Daily’ Bulk Tank SCC’s





“Normal” SCC’s for Clean Cows
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Sub-clinical Mastitis Benchmarks for 
Ontario – 2011-2012

Q = Quartile (Q1 are BEST 25% of herds based on Herd Average SCC in that month)

W = Winter (March, 2012) S = Summer (August, 2011)

Herd Summary SCC Benchmarks for Ontario Herds

Schukken Ontario

BEST OK Not OK Q1 - W Q1 - S Q2 - W Q2 - S Q3 - W Q3 - S Q4 - W Q4 - S

New 
Infections

<5% 8% >8% 5% 7% 8% 10% 11% 13% 14% 16%

Chronic 
Infections

<5% 10% >10% 7% 9% 12% 14% 15% 17% 21% 24%

High Fresh <10% 15% >15% 13% 18% 20% 23% 27% 30% 35% 38%



Milk Loss Due to Elevated SCC

Raubertas & Shook, JDS, 1982.

LINEAR SCORE



Shook - Lactation 1

Shook - Lactation 3+

Hand, Godkin, Kelton- Lactation 3+

Hand, Godkin, Kelton- Lactation 1

Milk Loss Due to Elevated SCC



Milk Loss Due to Elevated SCC

Key Differences:
1-Greater impact than 30 years ago
2-Greater impact on 1st lactation
3-Greater impact with more high tests
4-Greater impact on higher producers



Milk loss for high SCC

SCC 1 000 000

1700lbs  = 771kg

771kg x 23cows = 17 733kg

17 733 x $0.69= $12 235.77

SCC 200 000
*Assume 64 at 200

800lbs = 362kg

363kg x 64cows = 23 230kg

23 230kg x $0.69 = $ 16 029.04

Total= $28 264.04  

What is the 
assumption?

Dairy Challenge Class Group 12



Milk loss due to elevated SCC is only partially recoverable.

$17,000 in lost milk production in 12 months!

Herd Losses Due to Elevated SCC based on individual cow monthly SCC.
80 Cows



Milk loss due to elevated SCC is only partially recoverable.

Even low SCC herds have High SCC cows…losing about $12,000 per 
year

Herd Losses Due to Elevated SCC based on individual cow monthly SCC.
80 Cows



Only $5,000 MORE per year in lost milk 
production…recoverable?

Herd Losses Due to Elevated SCC based on individual cow monthly SCC.
80 Cows

Milk loss due to elevated SCC is only partially recoverable.
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Clinical mastitis – incidence, pathogens and cost



Milk Loss Due to Elevated SCC



Incidence of new infections during 
lactation and the dry period.



Clinical Mastitis: Identified 
and Reported by Producers
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26 cases/100 cow-years

< 15 cases/100 cow-years

> 39 cases/100 cow-years

* Goal 20 cases 100/cow-years  
(Schukken et al., 2003) 

Clinical Mastitis incidence on 91 Canadian Dairy Farms – CBMRN Cohort

S. Dufour, 2012

Severity Score:
1 (abnormal milk) 50%
2 (swollen quarter) 38%
3 (systemic signs) 12%



Pathogens Recovered from 1st Cases 
of Clinical Mastitis across Canada



Cost of Clinical Mastitis in Canada

Based on CBMRN Study:

~ $345/case (Carrier & Dufour, 2009) 
• Severe milk yield reduction ($110)

• Milk withdrawal ($90)

• ↓ reproductive performance ($77)

• Cost of treatment ($38)

• ↑ probability of culling and death ($30)

A significant chunk is due to Treatment!
So….do we need to treat every case of mastitis?



Recurrence of Clinical 
Mastitis Cases
• Clinical mastitis is a recurrent event

• Recurrent cases less severe?

33

Case # % of CM cases 
with 1, 2, or 3 CM 
events (CBMRN 

study)

Milk yield reduction 1

(2 following months)
Odds of dying within 1 
month (heifer) 1

(95% CI)Heifer Multiparous

1st 82 164kg 253kg 5.6 (1.7,  18.0)

2nd 13 198kg 238kg 23.3 (7.1,   76.2)

3rd 3 --- 216kg 27.8 (3.7, 209.9)

1(Bar et al., 2007 and 2008)

Recurrence of clinical mastitis and impact by case number 



Herds Recording Disease Events
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Disease Events Recorded on Farms

• Dairy producers record what they perceive as useful!

• Challenges around disease definition and recording of 

all/some cases…..new vs recurrent…..etc.

Ontario from 1999 to 2012

Percent of Herds Recording Specific Disease Event Events/Herd

Disease 1999 2004 2009 2012 2012

Retained Placenta 10 8 29 30 4.4

Metritis (Acute) 2 4 16 23 6.0

Mastitis 10 17 61 68 12.5

Lameness 5 7 25 27 6.8

Ketosis 4 3 11 11 5.0

Milk Fever 6 4 17 16 2.7

Displaced Abomasum 9 8 30 31 2.5
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Culture and PCR results….AHL and DHI



Clinical Mastitis Treatment 101-
Producer & Vet

1. Define clinical mastitis

2. Decide which cows to treat

3. If you treat…identify the bug…and

4. Know which treatments work best



Mastitis pathogens (mostly bacteria)

MAJOR1 MINOR1

Contagious2 Environmental2

Uncommon

Staphylococcus 

aureus

Streptococcus 

agalactiae

Mycoplasma spp

(mostly M. bovis)

Coliforms:

-Escherichia coli

-Klebsiella spp

Streptococcus 

uberis

Streptococcus 

dysgalactiae

Coagulase-

negative 

Staphylococci 

(CNS)

Corynebacterium 

bovis (C bovis)

Yeast

Fungi

Serratia spp

Prototheca

Can be treated with antibiotics quite successfully

Questionable treatment options and/or success



What Bugs?

• Periodic culture of ALL milking cows

• Strategic culture or PCR of particular groups 

of cows at risk

• Culture of clinical cases

• Bulk tank culture

Pathogen ID Programs for Dairy Herds



Canwest DHI MAST4 Experience
Oct 2016 - Sept 2017 – farmers spent > $500,000 on PCR tests
• 25,918 MAST4 PCR tests in Ontario and Western Canada (>2,000/month)

• 4,377 herd tests with one or more cows tested

• Herds testing on average 7 cows per test day

4,529 Staph aureus Positive = 16.9%
3,717 Low (1+) Positive = 14.4%

(3,399 with SCC > 200,000 cells/ml)
(1,330 with SCC > 1,000,000 cells/ml)

717 Mod (2+) Positive = 2.8%
58 High (3+) Positive = 0.2%

15 Strep agalactiae Positive
144 Mycoplasma  bovis Positive
479 Prototheca Positive



How has the test been used?

Most testing based on:

A. Individual cows with history of elevated SCC to identify 
Staph aureus cows for management purposes - common.

B. Whole herd screen because of elevated Bulk Tank SCC -
rare.



Staphylococcus 
aureus

25%

Streptococcus uberis
14%

Coagulase Neg. 
Staphylococci

12%
Escherichia coli

10%

Streptococcus 
dysgalactiae

9%

Staphylococcus 
chromogenes

9%

Corynebacterium 
spp.
7%

Enterococcus spp.
6%

Klebsiella spp.
4%

Trueperella 
pyogenes

4%

AHL Mastitis culture results Q2 2015

Animal Health Laboratory – University of Guelph
• Dec 2016 – Nov 2017……9,340 milk cultures
• 6% NBG and 18% NBP
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Prevention – best milk harvest practices – NDS 2015



Best practices for milk harvest

• Milk Harvest: Just do it!

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjo_KaxroDNAhVLElIKHbO1AlkQjRwIBw&url=http://www.farmmachinery.co.uk/delaval-milking-parlours/&psig=AFQjCNF66V8hhZuXxuhNt57S6dXqjNqq2g&ust=1464648326395788


Best practices for milk harvest

• Text



Best practices for milk harvest

• Key milking practices for mastitis prevention and 
control (Barkema et al, 1999; Dufour et al, 2011; 
Olde Riekerink et al, 2010)
• Gloves & disinfection

• Teat cleanliness 

• Single-use towels

• Automatic take-offs

• Post-milking teat dip

• How often are they used?

• How consistently are they applied?



Best practices for milk harvest

• NDS2015 – Phase 1

• Udder health questions used 

were from bilingual        

questionnaire validated by 

Dufour et al (2010)

Recommended practice Proportion (%) SE 95% CI 

How many milkers wear gloves? (n=1014) 

All milkers 

Some milkers  

None of the milkers 

 

63.6 

20.8 

15.6 

 

1.6 

1.3 

1.2 

 

60.4 – 66.6 

18.3 – 23.6 

13.4 – 18.1 

Do you clean gloves?(n=863) 

Yes 

No 

 

73.9 

26.1 

 

1.6 

1.6 

 

70.7 – 76.9 

23.1 – 29.3 

How often do you clean gloves? (n=685) 

Only when dirty 

Regularly but not between each cow 

Between each cow 

 

58.9 

33.8 

7.2 

 

1.9 

1.8 

1.0 

 

55.1 – 62.6 

30.3 – 37.5 

5.7 – 9.6 

How do you clean your gloves? (n=679) 

With water 

With a disinfecting solution 

Other 

 

45.0 

41.9 

13.1 

 

2.0 

1.9 

1.3 

 

41.2 – 48.9 

38.2 – 45.8 

10.7 – 15.9 

Do you use a pre-milking teat disinfection? 

(n=1029) 

Yes 

No 

 

 

64.4 

35.6 

 

 

15.7 

15.7 

 

 

61.3 – 67.4 

32.6 – 38.7 

Do you forestrip?(n=1033) 

Yes 

No 

 

81.7 

18.3 

 

12.7 

12.7 

 

79.1 – 84.0 

15.9 – 20.9 

How do you clean teats? (n=1040) 

Drywipe 

Predip 

Udderwash 

Clean water 

Disinfecting wipe 

Other 

No clean 

 

22.4 

52.7 

27.1 

13.9 

8.9 

5.0 

0.3 

 

13.7 

16.4 

14.6 

0.39 

0.93 

0.72 

0.19 

 

19.8 – 25.2 

49.5 – 55.9 

24.4 – 30.1 

13.1 – 14.7 

7.2 – 10.9 

3.8 – 6.6 

0.1 – 1.0 

How do you dry teats before unit attachment? 

(n=1033) 

Disposable paper towel 

Reusable cloth towel 

Do not dry teats 

Other 

 

 

59.2 

25.2 

11.4 

4.3 

 

 

1.6 

1.4 

1.0 

0.7 

 

 

55.9 – 62.3 

22.5 – 28.1 

9.5 – 13.6 

3.2 – 5.8 

Do you use the same towel for multiple cows 

during a given milking? (n=877) 

Yes  

No 

 

 

8.37 

91.6 

 

 

0.97 

0.97 

 

 

6.7 – 10.5 

89.5 – 93.3 

When do you use automatic takeoffs? 

(n=1034) 

All cows 

Some cows 

None of the cows 

 

 

68.0 

9.22 

21.7 

 

 

16.2 

1.0 

1.4 

 

 

64.7 – 71.1 

7.4 – 11.4 

19.0 – 24.7 

Do you use a post-milking teat disinfection? 

(n=1047) 

Yes 

No 

 

 

96.8 

3.15 

 

 

0.61 

0.61 

 

 

95.4 – 97.8 

2.2 – 4.6 

 1 



Best Practices for Milk Harvest 
– NDS 2015
• Milkers wear gloves

• 64% ALL and 21% SOME
• Only 74% clean gloves at all during milking
• 59% of those only clean the gloves when they are dirty
• 45% of those who clean gloves, use plain water

• Only 0.3% indicated that they routinely DON’T clean teats 
prior to attachment

• Only 82% indicated that they routinely fore-strip

• 64% of farms routinely use a pre-dip

• 89% clean and DRY teats prior to unit attachment
• 60% use single-use paper towels
• 8% use the same re-usable cloth towel on multiple cows

• Only 68% of herds indicated using automatic take-offs

• 97% routinely use a post-milking teat dip or spray
Belage et al., 2017



Best practices for milk harvest

36% in 2005
56% in 2008
61% in 2015

95% in 2005
97% in 2015

88% in 2005
88% in 2015

Olde Riekerink, 2005;  Dufour, 2010; Belage, 2017

Adoption of Best Practices for Milk Harvest are Variable 

across Region, Milking System & Herd Size!

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi8y5f897jJAhWKGD4KHRGNDyUQjRwIBw&url=http://www.jacesupplies.co.uk/dairy-hygiene/&psig=AFQjCNEFA6CWuwtXUQvW0J8k03lrkrwj8Q&ust=1449000008894232


Best practices for milk harvest

Changes in Practice 2008 to 2015
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Best practices for milk harvest

Validation of Survey Responses: Comparison of RMP adoption in 

Phase I vs Phase II
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Best practices for milk harvest

Validation of Survey Responses: Comparison of RMP adoption in 

Phase I vs Phase II
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Best practices for milk harvest

• Recommended milk practice (RMP) adoption varies 
across region, milking system, and herd size

• Parlours more likely than tie stalls to adopt RMPs
• use of gloves (P = 0.05)

• cleaning of gloves (P < 0.001)

• use of pre-milking teat dip (P<0.001)

• teat-drying prior to attachment (P < 0.0001)

• use of automatic takeoffs (P < 0.0001)

Belage et al., 2017



Best Sources for Mastitis and Milk Quality 
Information:

www.mastitisnetwork.orgwww.nmconline.org

www.scc200.ca

www.milk.org

www.canwestdhi.com

http://www.canwestdhi.com/index.htm


Thank You!   Questions???


