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The Summer and Environmental Mastitis Risk



Action Plan
•Who am I??

•Summer Seasonality 
oThe Usual Suspects

•Environmental Pathogens
oWho, What, When, Where, Why, How

•Evaluating Risk



Who Am I??
•Graduated from the Ontario 

Veterinary College (University of 

Guelph) - 2008



Who Am I??
•Practiced dairy production medicine 

in Eastern Ontario 2008-2011



Who Am I??
•Back to OVC to complete a PhD in 

Epidemiology (2011-2014) studying 

summer seasonality in mastitis 

•Continued dairy practice concurrently 



Who Am I? 
•214-2016
oManager, Veterinary Services – Cattle 

with Zoetis 

•2016-Present 
oClinical practice – Upper Grand 

Veterinary Services 

oACER consulting 



Summer Seasonality 
in Temperate Regions

The Problem 



SCC Rollercoaster

• Insert text



Summer Seasonality

• 2010 DFO data for Ontario Herds: 

o52% herds below 200,000 cells/ml  in March

o23% herds below 200,000 cells/ml in August
•35% of producers have statistically significant 

SCC elevations in summer months (vs winter 

months)

Few studies on specific herd-level 

determinants of summer SCC
o NONE in Ontario



Potential Determinants of BMSCC 

Seasonality

•Pathogen challenge

• Immune status of cows

•Cow retention issues

oInfection Dynamics

•“Summer Slump” in milk production

•Field work – Attention drain



Goals of My Research
•WHO are summer seasonal 

herds??
oEvaluate DFO pick-up data 

oDescriptive and predictive

•WHAT causes herds to experience 

seasonal SCC increases?
oOn-farm assessments to evaluate risk 

oBased on historic DFO data 



Analysis: Defining Seasonality

•Historic milk 

quality and 

production data
• All Ontario dairy 

farms (2000-2011)

• Linear mixed 

model
− Outcome: Pick-up BMSCC 

− Predictors: Sine and Cosine functions

− Yearly period with daily frequency

− Herd as random variable



Seasonality at the Herd Level

•Herds classified by: 

oSeason of maximal BMSCC

oAmplitude of Cosine wave 

•Herds then separated into 3 (Low, Medium, 

and High) groups based on tertiles



On-Farm Study

• Prospective case-control design

• Purposive sample:

oHigh risk herds (objective 1)

• 50 herds recruited 

oVisited 3 times over summer

•Visit 1: 

ovalidated questionnaire:

•management,

•environment, 

•milking risk

oCow hygiene



Milking time visits
Evaluated: 

- Milking timings: 

- Udder stimulation

- Dip contact

- Prep-lag 

- Unit attachment

Milk cultures: 

- From high SCC Cows (top 10 per visit)

- Clinical samples (farmer collected)

Teat ends:

- Hyperkeratosis

- Cleanliness



Summer Seasonal Herds

Demographics



Size and Seasonality
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Summer Production Efficiency
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Summer SCC Variability
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Monthly BMSCC 
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Conclusions
•Herds experiencing a summer increase 

in BMSCC :
oHad lower average monthly BMSCC 

oWere smaller

oFill less quota

ohigh level variability in daily BMSCC

oMore likely to have experienced 

moderate or high increase in BMSCC 

within previous 2 summers



Summer Seasonal Herds

On-Farm Risk



Results: Milking time risk factors

Effect OR1 95% CI OR P-value

Difference in “dirty” teat 

end hygiene prevalence 

1.04 1.00-1.08 0.03

Difference in teat end 

hyperkeratosis 

prevalence

1.08 0.99-1.16 0.05

Cows milked per hour 1.09 1.01-1.18 0.03

Winter BMSCC 1.04 1.01-1.07 0.007



Variability: Teat End Hygiene
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Cows Milked/Hour
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Results: Management and 

environmental risks 
Effect OR1 95% CI OR P-value

Prevalence of GPE diagnosed 

from subclinical milk cultures 
1.65 0.94-1.39 0.09

Prevalence of yeast 

diagnosed from subclinical 

milk cultures 

1.61 0.98-2.62 0.06

# Days pre-parturition in 

housing area intended for 

calving

0.86 0.75-0.99 0.04

Udder hair not clipped 30.6 0.06-

975.31

0.05

Winter BMSCC 1.05 1.01-1.09 0.01



Conclusions
•Lapses in udder prep effectiveness are 

a risk factor for HSI

•Quality versus speed

oMore research needed

•Control efforts should focus on 

minimizing environmental exposure to 

pathogens



Environmental 
Pathogens

Who, What, When, Where, Why, How 



“Environmental” Pathogens

•Broad array pathogens – opportunistic

•Gram positives – Streptococcal spp. 

•Gram Negatives: 
oColiforms (E.coli, Klebsiella, Enterobacter)

oSerratia 

oPseudomonas 

•Other 
oPrototheca

oYeast



Streptococcal Infections 

•Variety of different species 

•Ubiquitous in the environment 

•MAJOR mastitis pathogen 
o SCC

oPersistent infections

oHigh # bacteria in milk 

• Includes: 
oS. uberis and S.dysgalactiae, Strep spp.

oAlso Enterococcus, Lactococcus



Streptococcal Infections 

•Major cause of clinical mastitis:
o30% of isolates (Olde Riekerink, 2008)

•Frequently can revert to subclinical 

and chronic infections
o5-15% of infections (Hillerton, 2003)

o~25%  clinical (Hillerton, 2003)



Streptococcal Infections 

•Sources: 
oCow – vulva, gut, MANURE

oBedding – especially organic sources

oUbiquitous in environment!

Teat end 

exposure is 

KEY!



Lactococcus lactis 
•Emerging recognition of this pathogen

•Difficult to cure (Scilliari et al., NMC 2017) 
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Lactococcus lactis
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Gram Negative Environmental 

(GNE) Bacteria

•Lipopolysaccharide outer membrane
oPermeability barrier = protection 

oDose-dependant activation of host 

immunity

•Often cause moderate to severe 

clinical infections 
oAlso can cause mild and subclinical 

infections 



Gram Negative Environmental 

(GNE) Bacteria

•Coliforms
oE.coli, Enterobacter, Klebsiella

oUbiquitous:
•Normal inhabitants of GIT 

•Soils, grains, water as well 

•Control of contagious IMI
oLower SCC herds 

oHigher GNE infections 



Klebsiella
•Primary sources: 
oBedding – especially wood shavings 

oFecal shedding 

•Poor response to vaccination 

•Few treatment options 



Klebsiella

•Severity of clinical episodes (Schukken et al., 2012)



Serratia 
•S. marcensces and S. liquifaciens

•Source: 
oBedding 

oFecal shedding 

•Clinical and subclinical possible 
oTend to be mild/moderate

oCycle b/t clinical and subclinical

oChronic infections = more common vs 

other Gram neg. 



Serratia - Outbreaks
•Reports in herds using contaminated 

chlorhexidine-containing teat dips
o BMSCC and mild/subclinical infections

oSingle strain recovered fm teat dips and 

clinical cases 



Manure

Moisture

HeatBedding

Milking 
Machine

Milking 
routine

Stress

Immunity

Nutrition

Structure/ 

Conformation



Evaluating Risk
Quantifying the Problem 



Records
•High clinical mastitis rate

•Bacteriological cultures 

•SCC patterns (deHaas, 2005)

oHigh new infection rate 

oHigh incidence of NEW infections across 

the dry period

oTendency towards QUICK recovery 

patterns



The On-Farm Investigation

•Holistic approach
oView the “Life of a Cow” on the farm

oCalf  Heifer  milking cow  dry cow

•Bring camera + take LOTS of pictures

•MUST observe milking
oMay need MULTIPLE visits if many milkers



1. Cow Hygiene 
•Udder Cleanliness 
oIndication of stall cleanliness and bedding 



1. Cow Hygiene 
•Hindleg cleanliness 
oIndication of alleyway cleanliness



1. Cow Hygiene 
•Flank cleanliness
oIndication of stall cleanliness and bedding  



1. Cow Hygiene 
•Documentation is KEY!



1. Cow Hygiene 
•Sampling considerations :
oAs many as possible! 

oMerde et al. (2014):
•Conservative sample = 30% of cows in pen 

•Produces a good estimate (R2
2> 0.9, slope = 1, 

and intercept = 0

•RANDOM!
oSampling interval (N)= Animals in 

pen/Sample

oScore every Nth cow

oBegin @ random number in interval 



1. Cow Hygiene 
•Tabulate and report!
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2. Environmental Hygiene

calves

Heifers

Calving 
pen

Milking 
cows

Dry 
cows



2. Environment - Hygiene 
•Documentation is KEY!



2. Environment - Hygiene 
•Documentation is KEY!



2. Environment - Ventilation
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2. Environment - Ventilation

•Goals: 
oImprove air movement 

oReduce relative humidity

•Ventilation rate @ stalls = 2m/s
oAnemometer 

•Fans wherever cows are!!



2. Environment - Ventilation

Fan Size Fan Spacing 

122-127 cm 6.1-7.3 m

183 cm 18.3 m

Dairyland Initiative Recommendations



2. Environment – Stall Size

•Goals: 
oRaise and lay 

naturally

oNo 

obstruction to 
olunge, 

ohead bob

oFwd stride 



2. Environment – Stall Size

Dairyland Initiative Recommendations



3. Stocking Densities

calves

Heifers

Calving 
pen

Milking 
cows

Dry 
cows



3. Stocking Densities

•Bring a tape measure

•Get exact cow numbers 

•<100% in freestalls

•>120 ft2 in pack housing

cows/ft2 manure/ft2
chances 
manure 

contacts teats



4. Bedding 

•Frequency 

•Type 

•Depth 

•Particle size

•Lab evaluation: 

•Moisture 

• Bacterial counts:

• <1 million CFU/g 



5. Milking Time



5. Milking Time
• Imperative to evaluate milkings

• Important variables: 
oTeat end hygiene 

oTeat lesions: 
•Hyperkeratosis

•Cyanosis/petechiae 

oHand hygiene 

oTowel cleanliness 

oMilking timings 

oLiner slips/squawks 



5. Milking Time



5. Milking Time
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5. Milking Time – teat lesions 

•Potential: 
oHarbor bacteria

oIndicator of equipment or prep issues

•Potential causes: 
oProduction level and stage of lactation

oInadequate udder preparation/stim 

oATO setting issues

oVacuum levels 

oUnit alignment 



5. Milking Time –after detachment 



5. Milking Time –Towels

•Cleanliness
oTowels 

oStorage  

•Dryness 

•Single use

•Diagnostics
oBact counts



5. Milking Time –Gloves
•Goals: 
oProtect cow from US

oFacilitate frequent hand washing

• Diagnostics
o “Glove Juice” method

• 50 ml sterile saline in glove – wear for 60s

o Bacterial counts (Olde Riekerink, 2008): 

• Bare hands = 200,000-500,000 CFU/ml

• Gloved hands = 52,000-62,000 CFU/ml



5. Milking Time –Timings



5. Milking Time –Timings

Parameter Goals

Pre-dip Contact 30 seconds

Stimulation 15 seconds

Prep-Lag time 60-90 seconds (2x)

90-120 seconds (3x)



5. Milking Time –Contact
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5. Milking Time –Stimulation 
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5. Milking Time –Prep-lag
1

2
0

1
4
0

1
6
0

1
8
0

2
0
0

2
2
0

P
re

p
-l

a
g

 (
s
e

c
o
n

d
s
)

A B C D E F G



5. Milking Time –Effectiveness 
•Evaluate effectiveness:
oLactocorder



5. Milking Time –Effectiveness 
•Evaluate effectiveness:
oPoor man/wonman’s Lactocorder = 

Smartphone!



6. Dry Period
•Often overlooked

•VITAL – sets up cows for productive, healthy 

lactation 



6. Dry Period
•Considerations: 
oEnvironmental and cow hygiene

oBedding frequency 

oStocking densities 

oMetabolic health 

oVaccination

oInternal teat sealant 

oVentilation 

oStall dimensions



Bringing it all together
•Miss more by not seeing than by not 

knowing!

•Document concerns with pictures

•Synthesize results + present to team 

•Recommendations: 
oPrioritize 

oConsultative and practical 

•Regular re-evaluation 

•Expectations



Thank you!

Any Questions?

www.acerconsult.ca

dshock@acerconsult.ca

@DanShock1

http://www.acerconsult.ca
mailto:sroche@acerconsult.ca

