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Penicillin: The First 
Antibiotic 

1928: Discovered by 
Alexander Fleming
1938: Turned into drug by 
Howard Florey



Post Antibiotic Era 
A post-antibiotic era means, in effect, an 
end to modern medicine as we know it. 
Things as common as strep throat or a 
child’s scratched knee could once again 

kill.
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Antibiotic use in agriculture
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• 2017 – 63% of sales of 
medically important 
antibiotics for food animals

• Mainly food and water
• Tetracyclines, penicillins, 

macrolides, and 
aminoglycosides most used

U.S. Antibiotic Sales 2017, 19.23 million pounds

(Animal Sales 2017, FDA; Human sales 2015 NRDC and CDDEP)



Cattle

4 Winds Farm Pink Elephant

Fallen Aspen

• 2017 – 42% of food 
animals sales

• Use significantly higher 
amounts per pound 
animal than UK, France, 
Netherlands, Denmark

• Chlortetracycline for 
respiratory disease

• Tylosin for liver 
abscesses

• Ionophores
(FACT from USDA Data)



Swine 
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• 2017 – 36% of food 
animals sales

• Use significantly higher 
amounts per pound 
animal than France, 
Netherlands, Denmark

• Chlortetracycline and 
tiamulin for respiratory 
disease

• Carbadox and 
tetracyclines for diarrhea

(FACT from USDA Data)



Poultry 
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• 2017 – Chicken 5% of food 
animals sales, Turkey 12%

• Turkey uses significantly 
higher amounts per 
pound animal than other 
countries

• Chicken consumption of 
anitbiotics is low and has 
gone down recently

(Singer, R.S., Porter, L. Estimates of On-Farm Antimicrobial Usage in Broiler
Chicken and Turkey Production in the United States, 2013 – 2017.)



Antibiotic Resistance
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• NARMS data available up to 
2015 

• MDR E coli common on meat
• Resistance to last resort drugs in 

low numbers in food animals
• Polymyxins (mcr-1) 
• CREs
• Linezolid
• Vancomycin

(Food and Drug Administration (FDA). NARMS Now)

Percent Resistant to 3 or more antibiotics in E. coli



FDA and Antibiotics
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• The Food and Drug Administration is responsible for protecting the 

public health by ensuring the safety, efficacy, and security of human 
and veterinary drugs, biological products, and medical devices; and by 
ensuring the safety of our nation's food supply, cosmetics, and 
products that emit radiation.



FDA and Antibiotics
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• Approves drugs (animal or human) 
before marketing and sale

• Requires safety and efficacy studies and 
for food animals human food safety

• Label indicates reason and method of use
• Extra-label use in animals not allowed for 

feed
• Since 2003 antimicrobials for use in food 

animals require risk assessment



FDA and Food Animal 
Antibiotics
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• 2003 requires risk assessment
• 2005 bans fluoroquinolone use in poultry
• 2008 Congress requires FDA to collect and 

report sales data
• 2012 Extra-label restriction on 

cephalosporins
• 2017 ban on growth promotion and 

requirement for veterinary oversight
• 2018 Five year Plan



FDA Five Year Plan
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• Move additional products to Rx
• Update list of medically 

important drugs
• Require drugs to have duration 

limits
• Improve collection of data on 

use and on resistant bacteria



Shortcomings of FDA’s plan
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WHO recommendations
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• Reduce overall use of medically important 
antibiotics in food animals

• Eliminate the use of medically important 
antibiotics for growth promotion

• Eliminate the use of medically important for 
disease prevention

• Use critically important antibiotics only in 
individual antibiotic treatment 

• Do not use highest priority drugs 
(polymyxins, cephalosporins, 
fluoroquinolones,  glycopeptides, and 
macrolides) in food animals



Set targets for use 
reductions
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• Reductions are possible 
• Exact target is not a scientific 

question
• Can look at what other 

countries have done
• US 2017 numbers still high

• Cattle 152 mg/PCU
• Swine 220 mg/PCU
• Turkey 427 mg/PCU
• Chicken  29 mg/PCU (FACT and NRDC)



Eliminate routine use
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• Prevent disease through 
management not 
antibiotics

• FDA define treatment, 
prevention, and control

• Eliminate use in animals 
that are not sick, injured, or 
undergoing surgery

• Set duration limits under 21 
days

(Baseline Farm, Ann Arbor)



Address most important 
antibiotics
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• Develop management for WHO reserve 
class drugs (WHO Essential Medicines 
2018)

• Prohibit use of OTC polymyxins for 
humans and all use in animals

• Update FDA’s ranking of drugs 
considered medically important for 
human medicine (GFI#152 Appendix A)

• Restrict use of most important drugs to 
disease treatment 

• Additional guidance for fluoroquinolones 
and cephalosporins



Improve surveillance and 
reporting
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• Need system to collect antibiotic use 
data on annual basis

• Annual reporting of antibiotic sales 
• Adjust for animal biomass
• Include plant/crop use

• Annual reporting of NARMS data 
within one year of data collection

• CDC should update estimates of 
resistant infections and death at least 
every three years.



Research changes in 
management not additives
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• Research should focus on how 
to promote management that 
relies on less antibiotics

• Almost 50% reduction in sales 
between 2015 and 2017 – what 
worked?

• Consumers demanding meat 
from animals raised with 
responsible antibiotic use



OTC in humans 

4 Winds Farm Pink Elephant

Fallen Aspen

• FDA moving all medically important 
food animal antibiotics to prescription 
only

• Polymyxins are drugs of last resort 
that save lives when no other drugs 
work

• Polymyxins are also available over the 
counter in grocery stores as part of 
topical ointments

• FDA allows marketing under 1987 
regulation 



Polymyxins 
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• WHO – “reserve group antibiotics” 
should only be used in specific 
settings where other antibiotics 
would not work.

• Transmittable polymyxin resistance 
(mcr genes) found in China in 2015

• Linked to livestock use of antibiotics
• CDC- polymyxin resistance one of two 

most serious resistance concerns



Polymyxins 
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• Can be marketed under 1987 
OTC regulation  

• Polymyxin resistance not 
concern when monograph 
published

• Efficacy of individual 
ingredients not compared

• Most skin infection outside 
spectrum



Polymyxins 

4 Winds Farm Pink Elephant

Fallen Aspen

• CDC does not recommend use even 
for emergency wound treatment by 
professionals 

• Topicals have been shown to select 
for resistance

• Use can also disrupt normal 
protective skin flora

• Potential cross resistance with 
bacitracin



Polymyxins 
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• February 2019, 155 Health 
Professionals asked FDA to remove 
OTC status of polymyxins

• May 2019, responded stating would 
not take action without formal 
petition

• Potential for consumer campaign
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Photos courtesy of Five Sprouts Family Farm, Willow Way Farm, and Shannon Brook Farm.
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