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Antibiotic Stewardship



Total Use  = Effective Use + Ineffective Use
Perceived Effective Use

The Ultimate 
Antibiotic Failure = Bacterial Population Exposure Without 

Achieving the Desired Effect
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Capturing Use Data

Granular

Coupled to cause

Accurate

Current Significant lag

Not coupled to cause

Approximate

Aggregate

What we would like… We would really rather not…

Easy Resource intensive

Enables benchmarking Unable to benchmark



Capturing Use Data

Granular

Coupled to cause

Accurate

Current Historical

Not coupled to cause

Approximate

Aggregate

Reality…

Easy Resource intensive

Enables benchmarking Unable to benchmark





Utility for 
individual 
production 
unit 
benchmarking

Ease of 
collection

Use by cause

Production unit

Tradeoffs

Sales Data

Population Estimates

DDD

DCD



Numerators

Drug Amount Exposures Duration

Denominators

Population Production

Disease Incidence?



No 
Records

Sophisticated 
Electronic 
Systems



�Grams of drug
� Individual animal treatment records
� Sales to production unit being measured
� Entire unit
� Specific animal groups moving through the unit

� Group level
� Feed consumption and inclusion rate
� Target inclusion rate
� Supplement used and inclusion rate of supplement
� Micromachine records

� Water consumption and inclusion rate or amount 
administered through water



� Animals exposed (regimens)
• Individual animal or group records
• Grams of drug used extrapolated by using Defined 

Course Dose (DCD)
� Protocol defined regimens for extrapolating average 

course administration (grams)
� If all animals receive a drug, then simple, it is the number 

of animals in the system during the observed time period.
� DCD accuracy declines as spread over more varying 

administrations in different systems. (e.g., multiple 
regimens and varying weights of animals at times of 
administration)



�Duration of exposure
• Relatively straight forward for 
� In-feed or in-water drugs where duration of exposure 

equals regimen duration
� Drugs administered daily (e.g., injection, 

intramammary tubes, oral medications
� Individual animal records or group records may be 

used, or
� Extrapolation from grams of drug based on DDD

• Breaks down for…
� Single administration antibiotics
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