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Antimicrobial Stewardship 
in Dairy Production:
Mastitis Examples

Daryl Nydam, DVM, PhD
dvn2@cornell.edu

Themes

• Dairy animal health drives much of antimicrobial use
• Generally, dairy health has never better

• Dairy producers have strong incentive to prudently use antimicrobials
• Animal well‐being, profitability, and regulatory

• Record keeping helps: well‐being, profitability, and compliance
• Tools are available to help and a VCPR is important

• (VCPR= veterinary patient client relationship)

• Stewardship
• Not driven to a reduction number, but by decisions to when use an antimicrobial

Legal limit for BTSCC = 750,000 cells/mL

Similar improvement pattern as seen for udder health 
for calf health, reproductive health, respiratory health, 
metabolic health, etc. in dairy production
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FDA approved antibiotics for adult dairy cows
(systemic infections)

Product Active Indication Dosage Treatment and Route Meat 
withdrawal

Milk 
withdrawal

Excede Ceftiofur cfa Metritis, BRD, 
foot rot

1.5mL/100lbs
(6.6 mg/kg)

Metritis: 2 doses, 72 hours apart 
base of ear
BRD/foot rot: 1 dose base of ear

13 d 0 d

Excenel Ceftiofur hcl Metritis, BRD, 
foot rot

2mL/100 lbs Metritis: 1x/d for 5d SQ or IM
BRD/foot rot: 3‐5d SQ or IM

4 d 0 d

Naxcel Ceftiofur na BRD, foot rot 2mL/100lbs 1x/d for 3‐5 d SQ or IM 4 d 0 d

Polyflex Ampicillin Bacterial 
infections

2‐5 mg/lb 1x/d for 3‐7d IM 6 d 48 hrs

Penicillin PPG Bacterial
pneumonia 

1ml/100lbs
300,000
u/mL)

1x/d for 4d IM 10 d 48 hrs

Tetracycline Oxytet 200 Pneumonia, BRD, 
foot rot, pinkeye, 
wooden tongue 

3‐5mL/100lbs
9mg/lb

1x/d for 4d IV 28 d 96 hrs
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Penicillin G “OTC” 60 hours 3 days Masticlear Hanfords US Vet

This is limited number of FDA approved antibiotics;
and all have withdrawal times…

• Strong economic incentive to prudently use them
• Milk from treated cows cannot be sold to enter food chain
• Cows go into a treated hospital pen and milk is separated

• No medically important antibiotics continuously administered to 
lactating dairy cows (e.g. not in feed or water…)

• Could never sell milk…
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~ 60% of AMU in dairy production is for 
control or treatment of mastitis

• ~2/3 of that 60% is for dry cow therapy
• ~6 FDA approved DCT formulations

– No meaningful differences in bioeconomic
health and production outcomes

Treat all 4 quarters
of all cows

1960s “Blanket DCT”

Treat & Control
Mastitis

A bit of perspective…

• 1, 500mL PLASTET of, for example, Dry-Clox has 
500mg beta-lactam antibiotic

• = 2g/cow/year

• www.cdc.gov/groupastrep/diseases-hcp/strep-
throat.html
– Strep throat (group A strep pharyngitis)
– 500 mg amoxicillin BID for 10d
– =10g/case
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Selective Dry Cow Therapy for 
Treatment and Control of Mastitis

Why do this?

 Save money on tubes (and maybe labor)
Decrease risk of residues
Bogey man
Someone tells you that you have to
Mitigate risk of antimicrobial resistance

(Sell more milk?)

Improving Udder Health
>50% subclinical infections -> <20% presently

Summary: Teat sealants + DCT

_____________________
Rabiee & Lean, 2013 (Meta-analysis of 12 trials)

↓new IMI at calving & Clinical mastitis

Addition of DCT lowers SCC 

+ or

Equally          
effective
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Relative frequency graph showing 50,000 iterations for the herd net economic impact of algorithm-
guided SDCT ($ / cow-dry-off). The mean herd net economic impact was $7.85, indicating 
that on average, a herd switching from BDCT to culture-guided SDCT could expect to save $7.85 
per cow-dry-off. 100% of iterations had a net economic impact of $0.00 or greater, indicating that 
algorithm-guided SDCT was a profitable practice in all herd conditions evaluated
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ECON\SDCT

Pathogen Based Treatment 
Decisions for Clinical Mastitis

Why do this?

 Save money on tubes and labor
Hospital pen density
Decrease risk of residues in the tank
Bogey man
Someone tells you that you have to
Mitigate risk of antimicrobial resistance

Sell more milk

Make More Money
while not compromising animal health
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On Farm Culturing
• Supplies and training for on-farm milk cultures

$3.00 + labor + supplies 
+ equipment + training

• Selective treatment of clinical mastitis 
based on on-farm culture resulted in no 
differences in bio-economic outcomes

Lago, et al, J. Dairy Sci, 2011
Lago et al, AABP 2016

Recurrence of CM in the same 
quarter

SCC

Milk Production Cow survival for the rest of 
the lactation after CM

Data and Sample Flow for
External Lab Diagnostics 

VAS               
iLOOP

DC 305

Cow ID is only 
entered once 
on farm!! File on USB 

stick

No 
Treat 

OR 24 hrs

Auto assign Tx
Protocol based 
on pathogen

Enter EVT

Electronic 
Accessioning
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Clinical Mastitis

Collect Milk Sample for Culture

Severe
milk - abnormal

udder - abnormal
cow - abnormal

Moderate
milk - abnormal

udder - abnormal
cow - normal

Mild
milk - abnormal
udder - normal
cow - normal

No Treatment
Wait for Culture Results

No Treatment
Wait for Culture Results

Re-evalute severity

Treatment
Fluids, systemic 

antibiotics, calcium, anti-
inflammatory therapy

Re-evaluate severity
 Treat as indicated by 
severity and culture 

Re-evaluate severity
Treat only if indicated 

by culture results

Roberson, Vet. Clin. North Am. 2003; Lago et al. NMC 2006

D
ay 1

D
ay 2

Local Dairy Results
Pathogen-based Treatment

>75,000 cows supported by QMPS in NY with pathogen based treatment

Decreased milk withholding time by approximately 3d

No significant differences in:

Days to clinical cure

Post MAST milk yield

Post MAST LS 

Risk of cull in 1-2mo following MAST

Over 65% of mild/moderate mastitis will NOT be treated with 
antimicrobials if this protocol is employed.

Summary: PB treatment…

>$32,000 per 1000 cows
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Conclusion

• Prevention is most important:
Efficiently milk clean dry teats with properly functioning 
equipment…
… on cows that have comfortable beds and are nutritionally 
supported

Conclusion

• Occasionally we fail and mastitis happens
– Pick a tube based on science and cost

• Stay on label dosage; observe withholding

– Get accurate diagnosis
– Build implementable SOP

• “Each extra line =  10% decrease in compliance”

– Execute SOP
– Monitor compliance and execution

Goals in the dairy supply chain

• Work with producers who have been improving animal health
• Work with producers who have a plan for AMU with their Vet of Record
• Work with producers who keep records of AMU and have a VCPR
• Work with producers who have a mindset of continuous improvement

• It’s a win‐win‐win‐win
• Farmers – animals – processors ‐ public
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