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Plan

• Selective dry cow therapy (SDCT) in Canada
• Some research results

• Cameron et al. study

• Kabera et al. study

• How to select herds and cows for SDCT

• Which protocol to choose

• Questions
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Introduction

• SDCT is an option gaining interest because:
• Overall situation in udder health has improved
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SCC trend 2004-2014

4SCC evolution in 4 Canadian provinces during 2004-2014 period (Source : Provincial 
board and agency of milk marketing). 



Introduction

• SDCT is an option gaining interest because:
• Overall situation in udder health has improved

• Majority of cows are healthy at dry-off
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Introduction

• SDCT is an option gaining interest because:
• Overall situation in udder health has improved

• Majority of cows are healthy at dry-off

• Non antimicrobial alternatives for prevention of NIMI at dry-off are available
(teat sealant)
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Introduction

• SDCT is an option gaining interest because:
• Overall situation in udder health has improved

• Several cows are healthy at dry-off

• Non antimicrobial alternatives for prevention of NIMI at dry-off are available

• Rapid culture media available
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Culture Media

• Petrifilm®

• Bi-Plate/Tri-Plate®



Cameron et al. study 
(Cameron et al, JDS 2015; Cameron et al, JDS 2014; Cameron et al, Prev Vet Med 2013)

• Objective
• Evaluate efficacy of SDCT at dry-off in low SCC herds, 

based on Petrifilm® aerobic count plates on-farm



On the day 
prior to dry-

off

Cow-level
criteria

Herd-level 
criteria

Low BTSCC Herd

<250,000

* d.p ≈ 60 days

* SCC <200,000

* no CM

California 
mastitis test 

(CMT) 

* d.p. >90 days

* SCC >200,000 

* CM

Excluded

Materials and Methods

• 10 herds from PEI, 6 herds from Québec



On the day 
prior to dry-off

CMT 

CMT <2

Collection of ¼ milk 
samples

RANDOM ALLOCATION

Study group

On-farm culture 
using Petrifilms

Control group

Treat with DCT 
and ITS at dry-off

CMT ≥ 2

Excluded

Materials and Methods



At dry-off
Study group 

On-farm culture 
using Petrifilms

< 5 colonies: 
Treat with ITS

≥ 5 colonies: 
Treat with DCT 

and ITS

Materials and Methods

• Five colony cut-off based on preliminary laboratory study to assess the 
ability of the Petrifilm to detect IMI at dry-off



Petrifilm® Interpretation
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Materials and Methods

• ¼ samples collected for standard culture:

• 3-4 days in milk (DIM) and 4-18 DIM

• All clinical mastitis cases occurring within 
120 DIM

• 720 cows enrolled between July 2009 and 
September 2010



Results

Total Cows 
Enrolled 
(n=720)

Study Group
(n=358)

47% Petrifilm 
Negative 
(n=169)

53% Petrifilm 
Positive 
(n=189)

Control 
Group            

(n=362)



Results

•No difference according to: 
• Prevalence of IMI at calving
• Incidence of new IMI during dry-off
• Incidence of clinical mastitis
• Milk production
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Results

• Petrifilm® characteristics
• Se: 84%, Sp: 73%

• 19/358 (5%) false negatives

• Optimal Se and Sp at ≥ 5 colonies threshold
• CMT isn’t helpful pre dry-off in addition to SCC history

• Only 7 cows (0.4%) would have been excluded by CMT but not 
by SCC history



Study conclusions

• Conclusive results
• SDCT using Petrifilm® at the cow level

• No negative impact on udder health

• No negative impact on economics

• Better antimicrobial usage
• 23% decrease in antimicrobial usage at dry-off



Quarter-based selective dry cow therapy 
(QSDCT) using Petrifilm®?

• Petrifilm-based selective treatment at cow level (Cameron et al. 2013, 2014 and 2015)

• 23% of healthy cows based on Petrifilm®

• 83% of healthy quarters based on standard culture

• Should we go at the quarter level?

• Greater antimicrobial reduction

• No negative impact in the next lactation



Objectives

• Evaluate a selective Tx at quarter level

• Reduction of antimicrobial usage ?

• Without negative impact on udder health ?

• No impact on subsequent milk production ?

Papy! It froze again last night!



Materials and methods

• 9 herds (Québec, Canada)

• Bulk milk SCC <250,000 cells/ml

• Dry off every two weeks

• 568 milking dairy cows (Holstein)

• Dry period: 35 - 75 days

• At least 3 functional quarters

• No antimicrobial tx during 14 days before dry off



Cows at dry off

BDCT 

Antimicrobial

Antimicrobial 

in all quarters

SDCT

Antimicrobial

Quarter milk 

culture on Petrifilm

BDCT

Antimicrobial + ITS

ITS    Antimicrobial 

and ITS in 

all quarters

SDCT

Antimicrobial + ITS

Healthy 

quarters

Quarter milk culture 

on Petrifilm

Infected 

quarters
Healthy 

quarters

Infected 

quarters

Antimicrobial Antimicrobial 

and ITS

ITS

Materials and methods



Materials and methods

D0-1 D0 : tx at 

dry off
3 – 4 DIM 5 – 18 DIM

Calving

Dry period

• Data on milk control (SCC and production) 

• Monitoring of infections

Clinical mastitis 1– 120 DIM

Dry off



Materials and methods

• Effect of treatment group

• Outcomes at quarter level (multilevel logistic regression models)

• Probability of antimicrobial reduction

• Acquisition of NIMI during dry period

• Persistence of IMI during dry period

• Incidence of clinical mastitis (120 days in milk)

• Outcomes at cow level (multilevel linear regression models)

• Milk SCS (120 days in milk)

• Milk production (120 days in milk)



Materials and methods

• Persistent IMI= pathogen found at drying off and present in one or both 

samples after calving 

• New IMI= pathogen not found at drying off and present in one or both samples 

after calving

• Two definitions of new intramammary infections

– (Def 1) all pathogens 

– (Def 2) environmental mastitis pathogens only (NIMIenv)



Cows at dry off

BDCT 

Antimicrobial

Antimicrobial 

in all 

quarters

SDCT

Antimicrobial

Quarter milk 

culture on Petrifilm

BDCT

Antimicrobial + ITS

ITS Antimicrobial and ITS 

in all quarters

SDCT

Antimicrobial + ITS

Healthy 

quarters

Quarter milk 

culture on Petrifilm

Infected 

quarters
Healthy 

quarters

Infected 

quarters

Antimicrobial Antimicrobial 

and ITSt
ITS

Results: Treatment received per quarter at drying off

146 cows133 cows 136 cows153 cows

529 quarters
330 

quarters

245 quarters

604 quarters

316 

quarters 223 quarters



Results

• Reduction of antimicrobial treatment
• Average   58%

• Minimum  32.1%

• Maximum  75.4%

• Probability of antimicrobial reduction according to the model (%) (95% CI)
• 51.7 (39.1, 64.3)



No significant difference between groups

Results: impact on udder health

Type of Tx Tx Group NIMI NIMIenv Persistent 

infection

Incidence 

CM 

Blanket dry cow

therapy

1- Antimicrobial alone 32.7 28.5 3.9 2.4 

2- Antimicrobial + ITS 25.5 23.8 2.8 3.7 

Quarter-based

selective dry cow

therapy

3- Antimicrobial alone 29.9 25.6 5.5 3.0 

4- Antimicrobial

+ ITS

28.0 24.7 3.5 1.8 

Table 1 : Proportion of quarters with new intramammary infections (NIMI or
NIMIenv) or persistent infections during dry period and clinical mastitis (CM)
during 120 DIM within different treatments at dry off



Results: Impact on milk production during 120 DIM within 

different treatment groups

No significant difference 

between groups

ത𝑋=43.8 ത𝑋=44.2 ത𝑋=43.2 ത𝑋=42.6 



Results: Impact on Somatic Cell Score (SCS) during 120 

DIM within different treatment groups

No significant difference 

between groups
ത𝑋=1.2 

ത𝑋=2.0 ത𝑋=2.0 ത𝑋=2.0 



Study conclusions

• ↓ 58% of antimicrobial usage at dry off

• No negative impact on subsequent lactation
• Udder health

• Milk production

• Ongoing analyses
• Cost-benefit analysis

• Best methods or combination of methods to identify infected quarters



SDCT in practice

Steps

1. Identify herds which would benefit from it

2. Review actual dry cow therapy protocol and practices including dry 
cow IMI dynamics

3. Establish SDCT protocol



Steps to Implement SDCT

1. Identify herds which would benefit from it
• BTSCC lower than 200 - 250 000 c/mL

• Low prevalence of chronic or contagious pathogens infected cows (< 10%)

• Good records

• Good management

• Motivation
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Steps to Implement SDCT

1. Identify herds who would benefit from it

2. Review actual dry cow therapy protocol and practices including dry 
cow IMI dynamics



Dry-Off SCC Dynamic

SCC post-calving

< 200 000 
c/mL

> 200 000 
c/mL

SCC
Prior dry-off

< 200 000 
c/mL

Healthy NIMI

> 200 000 
c/mL

Cured Chronic

Fauteux et al. Can Vet J 2014



Objectives

Percentile

Cure risk



Objectives

NIMI risk

Percentile



Steps to Implement SDCT

1. Identify herds who would benefit from it

2. Review actual dry cow therapy protocol and practices including dry 
cow IMI dynamics

3. Establish SDCT protocol
• Based on SCC and/or CM history

• Based on milk culture at dry-off



Protocol adapted to the herd

• Based on SCC and/or CM history
• Used in several countries

• Few studies
• Ohio : Torres et al. (J dairy Res, 2008), Rajala-Schultz et al. (J dairy Res, 2011)

• The Netherlands : Scherpenzeel et al. (JDS 2014a, JDS 2014b, JDS 2016)



SCC and CM history - conclusion

• Easy to apply

• Antimicrobial use decrease may reach up to 65%

• Should use internal teat sealant for non antimicrobial treated cows

• However:
• Many false negatives (30%)

• May increase CM incidence and SCC in the next lactation in antimicrobial
untreated cows

• Economical???

• Need to balance pros and cons



Protocol adapted to the herd

• Based on on-farm milk culture
1. Based on Cameron et al. study (Prev Vet Med 2013, JDS 2014, JDS 2015)

• Eligible cows:
• SCC < 200 000 c/mL last 3 DHI tests

• No CM during the same period

• Good records (SCC, CM history)

• Can expect 23% ATB use reduction



Protocol adapted to the herd

• Based on milk culture at the farm
2. Based on Kabera et al. study (submitted to JDS)

• No cow level selection criteria

• Quarter milk culture at dry-off for all cows

• Can expect 58% antimicrobial use reduction
• Range 32 -75 %



Protocol adapted to the herd

• Based on milk culture at the veterinary practice or commercial lab
• Take milk sample from cows to be dried before your next visit

• Low risk of NIMI or cure between culture and dry-off



Conclusion

• Many quarters are free of infection at dry-off (> 50%)

• Blanket dry cow therapy results in uninfected cows receiving 
intramammary antibiotics

• SDCT is the way to go in many of our herds
• Selection of herds is critical

• Adapt protocols for each herd with pros and cons
• Based on SCC and CM history

• Based on milk culture



Questions?

jean-philippe.roy@umontreal.ca


