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Background and definitions… 

• US Department of Agriculture (USDA) 
– Food Safety Inspection Service 

• Tests pigs and pork for contaminants and disease 

• US Food and Drug Administration (FDA) 
• Safety and efficacy of drugs entering the human food 

supply  
• Pigs (even pet pigs!) are defined as part of the human 

food supply 
• More regulations for treatment than companion 

animals 
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• FDA approves the labels for drugs that are 
used in food animals 

• Label specifies indication, dose, route, 
duration, frequency of treatment and meat 
withdrawal period 

• Over-the-counter (OTC) drugs are approved 
for use by non-veterinarians without a 
prescription 

• All others require a veterinarian’s prescription 
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Background and definitions… 



• Extra-label-drug-use (ELDU) is use of a drug in 
any manner different than that specified on 
the label 

• ELDU of OTC drugs is illegal. 
• ELDU in feed is illegal. 
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Background and definitions… 



How Drugs are Used in Swine 
Production 

• Primarily for treating or preventing disease 
• Hormones are not used to improve growth or 

change body conformation 
– Very rarely used to manage reproduction in adults 

(not market animals) 

• Sub-therapeutic uses of medically important 
(to humans) drugs has been voluntarily 
stopped and is ended by regulation in 2016. 
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Routes of Administration 

• Injection or administration to individual pigs  
 

• Administration through the water supply 
 

• Administration through the feed supply 
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Injection or individual administration 

• Generally the highest efficacy but greatest 
challenge in large populations with aggressive 
and rapidly moving disease. 
 

• OTC (over the counter, non-prescription) 
options are currently available (ending in 
2016) 

• Extra-label use (with veterinary prescription) 
is allowed. 
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• Generally reserved for aggressive and rapidly 
moving disease. 

• OTC (over the counter, non-prescription) 
options are currently available (ending in 
2016) 

• Extra-label use (with veterinary prescription) 
is allowed. 
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Administration through water supply 



• Generally reserved for prevention of known 
disease challenges, especially intestinal 
infections. 

• OTC (over the counter, non-prescription) 
options are currently available (ending in 
2016) 

• Extra-label use is NOT allowed. 
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Administration through feed supply 



Regulatory Issues 
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Key Concepts That Drive the Issues 
• Any chemical added to the human food supply is 

considered an adulterant until proven otherwise. 
 

• Pigs (ALL PIGS) are considered human food in the 
U.S. 
 

• The Food and Drug Administration (FDA) of the 
Department of Health and Human Services is 
charged with ensuring the safety and efficacy of 
human drugs and animal drugs that enter the 
human food supply. 
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• The pig must be free of drug and have no 
residues at marketing unless a tolerance for 
the drug is established. 
 

• When veterinarians recommend or prescribe a 
drug for use, they are accountable for 
ensuring compliance. 
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Key Concepts That Drive the Issues 



If scientific information on the safety of food 
products made from an animal treated with a 

human drug or an animal drug that is approved 
only for companion animals is not available, you 

must take appropriate measures to assure that the 
animal and its food products will not enter the 

human food supply. 



What’s the target? 

If there is a tolerance established by the FDA, you 
must be below the tolerance in the animal 

tissues. 
 

If there is NOT a tolerance established by the 
FDA, you must ensure that there is no detectable 

residue. 



Where do I find out what U.S. tolerances 
exist? 
 21 CFR par 556 Tolerances for Residues of New Animal Drugs in Food 

 
 
 
What about other countries? 

MRLS Database – requires registration 
http://www.mrldatabase.com/ 

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?CFRPart=556
http://www.mrldatabase.com/


Where do I find out what U.S. tolerances 
exist? 
 21 CFR par 556 Tolerances for Residues of New Animal Drugs in Food 

 
 
 
If no tolerance, what is detectable? 
  Much tougher issue….. 

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?CFRPart=556


1 part per million = 1 microgram per milliliter 
 

aka 

 
1 μg / mL = 1 ppm 

~1 second in 11.6 days = 1 ppm 
 

~1 second per 31.7 years = 1ppb (1 nanogram/mL) 

“’Zero’ isn’t what it used to be!!” 



The Goal is to Keep Producers and 
Clients OFF of this list: 

Residue Repeat Violator List for Use by FSIS 
Inspection Program Personnel 

 
http://www.fsis.usda.gov/wps/portal/fsis/topics/data-collection-and-

reports/chemistry/residue-chemistry 
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http://www.fsis.usda.gov/wps/portal/fsis/topics/data-collection-and-reports/chemistry/residue-chemistry
http://www.fsis.usda.gov/wps/portal/fsis/topics/data-collection-and-reports/chemistry/residue-chemistry
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Aminoglycosides - antimicrobials 
Arsenicals – heavy metal compounds not used in pigs but found naturally in some environments 
Avermectins - parasiticides 
Carbadox – antimicrobial 
Nitrofurans – topical treatment for wounds 
Analgesic/Anti-inflammatory - oxyphenylbutazone, flunixin, phenylbutazone 
β-Agonist - salbutamol, cimaterol, ractopamine 
β -Lactam/Cephalosporin - amoxicillin, cefazolin, desfuroylceftiofur (DCCD), ampicillin, penicillin G, oxacillin, cloxacillin, 
nafcillin, dicloxacillin 
Fluoroquinolones - desethylene ciprofloxacin, norfloxacin, ciprofloxacin, danofloxacin, enrofloxacin, sarafloxacin and 
difloxacin; 
Hormones - prednisone, melengestrol acetate, zeranol 
Macrolide/Lincosamide - lincomycin, pirlimycin, clindamycin, gamithromycin, tilmicosin, erythromycin, tylosin, 
tulathromycin 
Phenicol - florfenicol and chloramphenicol; 
Sulfonamide - sulfadiazine, sulfathiazole, sulfapyridine, sulfamerazine, sulfamethizole, sulfamethazine, 
sulfamethoxypyridazine, sulfachloropyridazine, sulfadoxine, sulfamethoxazole, sulfaethoxypyridazine, 
sulfadimethoxine, sulfaquinoxaline, sulfanitran; 
Tetracycline - oxytetracline, tetracycline, chlortetracycline 
General Drugs - 2-quinoxaline carboxylic acid (2-QCA;carbadox metabolite) 
Pesticides – numerous products and ingredients 
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Over 125 drugs and contaminants tested for by FSIS 
including all drugs used in modern swine production (<15) 



Antibiotic Resistance and Escape from 
the Farm 

• Resistance to antimicrobials occurs naturally 
– Existed in bacteria before the first drug (penicillin) 

was ever used 

• Treating a population of bacteria results in 
death of susceptible bacteria and survival of 
resistant bacteria 
– Therefore, higher percentage of resistant bacteria 

after treatment but resistance may have already 
been in the population before treatment 
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Complex Pathway Between Treatment on 
Farm and Treatment Failure in a Human 

23 
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What’s the risk with manure? 

• Environmental regulations in many states prohibit 
application of manure to fields when crops are present 
– So, most direct route is a carcass with manure on it (see 

previous discussion) 
• Both antimicrobials and bacteria are present in manure 
• The fate of antimicrobials relevant to swine production 

is poorly understood but dilution would be a significant 
protective factor 

• The fate of bacteria that are potential human 
pathogens is poorly understood but substantial 
environmental challenges to survival are present   
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What is the Environmental Impact? 

• Significant deficits in research. 
• Impact of antimicrobials depends on exposure 

to adequate concentration to have an effect. 
• The adequate concentration is not known for 

many wild life species that might be exposed. 
• Generally, antimicrobials are naturally 

occurring substances OR have relatively poor 
stability and break down quickly. 
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How Complex is the Issue? 

• Soil NOT treated with antimicrobials nor manure 
has bacteria with resistance factors 

• Soil treated with antibiotic free manure has an 
increase in resistance bacteria post application 

• Soil treated with manure from antibiotic treated 
animals has an increase in resistant bacteria post 
application 

• Soil treated with manure from antibiotic treated 
animals has an increase in antimicrobials post 
application 
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How Complex is the Issue? 

• What is the route from the soil to humans 
when the crop is not present? 

• What level of drug matters? 
• How long does drug/bacteria last in the soil? 
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Additional Considerations 
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Animal Welfare and Judicious 
Antimicrobial Use and Human Health 

are not separate issues: 

• Antimicrobial use increases animal welfare 
• Antimicrobial use can reduce lesions that 

cause carcass contamination by bacteria 
during pork processing 

• Antimicrobial use can increase antimicrobial 
resistance  
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Are “Pet” Pigs considered differently by the FDA? 

Food-producing species are generally considered to be animals that are 
‘food’ regardless of where they live. These are raised or harvested and 
they (or food products from them) often are marketed for human 
consumption. One way to consider this is that this is food you can find in 
the grocery store or a restaurant. This includes animals like cattle, pigs, 
chickens, turkeys, deer, sheep, goats, catfish, salmon, ostriches, rabbits, 
pheasants, bison, bees (honey), etc. Even if they are pets, in the 
laboratory, zoo, or public aquarium, these are members of food-
producing species and they are regulated as food.  
 
Many species of animals are considered to be food-producing animals 
and human food safety review is required prior to approval of a new 
animal drug for use in that species. These are also the species for which 
the drugs on the prohibited list could not be used in an extra-label 
manner. 
 

Personal Communication, Carmela G. Stamper DVM, Office of the Director 
FDA Center for Veterinary Medicine, 3/13/2014 
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Locke Karriker, DVM, MS, DACVPM 
karriker@iastate.edu 
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