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Resistance & Food Safety

There are public concerns that people may acquire

foodborne illnesses that cannot be appropriately treated

with antibiotics as a result of antibiotic-resistant bacteria

that are derived from food animals that have been treated

with antibiotics
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Veterinarian’s Oath
(Approved by HOD, 1954; Revision approved by HOD, 1969; Revision approved by the Executive Board 1999, 2010, 2011)

Being admitted to the profession of veterinary medicine, I solemnly swear to use 

my scientific knowledge and skills for the benefit of society through the 

protection of animal health and welfare, the prevention and relief of animal 

suffering, the conservation of animal resources, the promotion of public health, 

and the advancement of medical knowledge.

I will practice my profession conscientiously, with dignity, and in keeping with 

the principles of veterinary medical ethics.

I accept as a lifelong obligation the continual improvement of my professional 

knowledge and competence.

https://www.avma.org/KB/Policies/Pages/veterinarians-oath.aspx
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Europe

Where have we been?
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The Danish Experiment

1995 National ban on avoparcin

1998 National ban on virginiamycin

1999 Voluntary agreement to discontinue 

antibiotic growth promoter (AGP’s) 

for finishing swine

2000 Voluntary ban of AGP in piglets

Responsible Use vs. Precautionary Principle

AGP misconception: feed efficiency and reduced rates of infection
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Has the Danish Experiment Been Beneficial?

1. Decrease antibiotic 

use?

2. Public Health Benefit?

Reduced illness

Reduced resistance in

human isolates

3. Animal Health?
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Card 
System

Taxes

Denmark – GP v. Rx

Increased NE poultry / dysentery in swine, consequently cost of production and food price increase
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Has the Danish Experiment Benefited 

Public Health? – Not yet

• Reduced human food borne illness?

– Salmonella   Decreasing, but still high 

prevalence

– Campylobacter  Decreasing, but still high 

prevalence

• Reduced resistance in human pathogens? 

– NO, increased in Salmonella

– NO, remains low in Campylobacter

– VRE, steady over time in hospital patients
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Resistance among Salmonella typhimurium  

in pigs and humans

Reverse seen in USA as they still have AGPs
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Did the Danish 

Experiment work?



12

Summary of the Danish Experiment

• Decrease antibiotic use? – Depends…

– Danish therapeutic antibiotic use is on the rise

– Unintended consequence - increase treatment 
antibiotic use, including human use antibiotics

• Public Health Benefit? – None shown yet

– No decrease in Salmonella illness

– Increased resistance in Salmonella Typhimurium

• Antibiotics are still a necessary tool used in raising 
pigs!
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USA

Where Are They Going?
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Decade plus after EU AGP decision FDA decision on AGP  (Precautionary P vs. Science)
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WHO Critical Antibiotics List
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Use of The Three Categories of  

Antibiotics

Shared Classes of Antibiotics

Animal Only Classes of Antibiotics
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Marketing Status Transition
Therapeutic and/or Performance Indications

OTC VFD

Macrolides (except Tilmicosin)

Penicillin

Tetracycline

Streptogramins

Aminoglycosides

Lincosamides

Sulfonamides

Other veterinary use only agents 

(e.g. Ionophores)

Current

Macrolide (Tilmicosin)

Phenicol (Florfenicol)
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Marketing Status Transition
Therapeutic Indications VFD

Performance Indications and/or Therapeutic Indications OTC

OTC VFD

Macrolides

Penicillin

Avilamycin (Therapeutic)

Tetracycline

Streptogramins

Aminoglycosides

Lincosamides

Sulfonamides

Phenicol

Avilamycin (AGP)

Ionophores

Bacitracin

Bambermycin

Carbadox (MA Removable Recommended)

Other veterinary use only agents 

After
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Food Brands

Where Do They Want To Go?
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http://news.mcdonalds.com/Corporate/Media-Statements/Response-to-The-Use-of-Antibiotics-in-Chicken
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http://www.aboutmcdonalds.com/content/dam/AboutMcDonalds/Sustainability/Antimicrobial_Stewardship_Vision.pdf

2003 2015
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WHO Critical Antibiotics List
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Oct. 20, 2015

SUBWAY® Restaurants Elevates Current Antibiotic-

Free Policy U.S. Restaurants Will Only Serve Animal 

Proteins That Have Never Been Treated With Antibiotics
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As such, SUBWAY said it is asking its suppliers to do the following (Oct. 23, 2015 ):

• Adopt, implement and comply with the U.S. Food and Drug Administration’s

(“FDA’s”) guidance for industry 209 and 213, which requires that medically

important antibiotics not be used for growth promotion. Visit the FDA site to learn

more

• Assure that all antibiotics use is overseen, pre-approved and authorized by a

licensed veterinarian before they are administered to any animal

• Keep accurate and complete records to track use of all antibiotics

• Adhere at all times to all legal requirements governing antibiotic withdrawal times.

This assures that antibiotics have been eliminated from the animals’ systems at the

time of slaughter

• Actively encourage, support and participate in research efforts focused on

improving animal health while reducing antibiotics use
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Implementing 
Responsible Use 

Where Should We Go?
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Global AMR Action Plans

Options for action

8 March 2012

"In terms of new replacement antibiotics, the

pipeline is virtually dry. But much can be

done. This includes prescribing antibiotics

appropriately and only when needed,

following treatment correctly, restricting the

use of antibiotics in food production to

therapeutic purposes and tackling the

problem of substandard and counterfeit

medicines."
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The May 2015 World Health Assembly adopted a global action plan

on antimicrobial resistance, which outlines five objectives:

- To improve awareness and understanding of antimicrobial

resistance through effective communication, education and training

- To strengthen the knowledge and evidence base through

surveillance and research

- To reduce the incidence of infection through effective sanitation,

hygiene and infection prevention measures

- To optimize the use of antimicrobial medicines in human and

animal health;

- To develop the economic case for sustainable investment that takes

account of the needs of all countries and to increase investment in

new medicines, diagnostic tools, vaccines and other interventions.
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Antibiotic Resistance Monitoring

All great programs however these are not 

harmonised and comparing data is difficult
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Risk Analysis Components

Risk Analysis

Risk 

Assessment

Release Exposure Consequence

Risk 

Management

Risk 

Communication
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The 3-step RA Process

 An antibiotic must select for foodborne bacteria that acquire 
antibiotic-resistance in food animals during treatment
 Release

 A person must ingest meat from a treated animal that is 
contaminated with those same antibiotic-resistant foodborne 
bacteria
 Exposure

 The person that ingests these bacteria must become sick with a 
bacterial infection that cannot be appropriately treated with 
antibiotics as a result of those animal-derived antibiotic-
resistant bacteria
 Consequence
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An antibiotic must select for foodborne bacteria 
that acquire antibiotic-resistance…

A person must ingest meat from a treated animal 
that is contaminated…

The person that ingests these bacteria must become 
sick with a bacterial infection…

The use of ionophores in food animals does not 

create a risk to human health because none of the 

risk criteria are met. 

Ionophore Risk
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An antibiotic must select for foodborne bacteria 
that acquire antibiotic-resistance…

A person must ingest meat from a treated 
animal that is contaminated…

The person that ingests these bacteria must 
become sick with a bacterial infection…

The use of orthosomycins in food animals does not 

create a risk to human health because the third risk 

criteria is not met. 

Orthosomycin Risk
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An antibiotic must select for foodborne bacteria 
that acquire antibiotic-resistance…

A person must ingest meat from a treated animal 
that is contaminated…

The person that ingests these bacteria must become 
sick with a bacterial infection…

The use of macrolides in food animals could

potentially compromise human health risk; all of the

risk criteria are met

No Risk vs. Low Risk: Macrolides
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J. Food Protection, May 2004

www.ifss.iastate.edu/macrolide

shurd@iastate.edu

Full Risk Assessment would be needed! 
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2. RzD selected above background

3. RzD escapes from farm

4. Bacteria with RzD remain on carcass 

after harvest

5. Bacteria with RzD survives to retail meat

6. Contaminated product is mishandled 

and presented to human 

7. Consumer becomes ill

8. Patient treated with macrolide

1. Macrolide administered to food animals

9. Macrolide treatment 

failure

Release Assessment:  Describes the 

probability that factors related to the 

antimicrobial use in animals will result in 

the emergence of resistant bacteria or 

resistance determinates (RzD).

Exposure Assessment:  Describes the 

likelihood of human exposure to the 

RzD through particular exposure 

pathways.

Consequence Assessment:  

Describes the relationship between 

specified exposures to the RzD (the 

hazardous agent) and the 

consequences of those exposures.

Pathway of events leading to the risk of foodborne human illness with resistant 

organism due to antibiotic treatment of food animals

RzD: Resistance determinant 38



Table 1. Assessment of the Adverse Human Health Impact Attributable to the Use of 

Macrolides in Food Animals, key parameters and results  

 Poultry Swine Beef Cattle 

Components / Binomial events CAMPY ENT CAMPY ENT CAMPY ENT 

RELEASE       
       

1. Animals exposed to T-T 

(million)
a
 

652.1 652.1 49.0 49.0 16.1 16.1 

       

2. RzD develops in exposed 

animals (Pr%) function of
 b

: 

1 70 2 86 1 89 

- Bacteria presence in 
animals (%) 

50 100 80 100 50 100 

- Susceptible bacteria in 
population (%) 

90 70 95 86 99 89 

- Resistance in human 
isolates (%) 

3 100 3 100 3 100 

       

3. RzD escapes from the farm 

(Pr%)
 c

 

100 100 100 100 100 100 

       

EXPOSURE       
       

4. Bacteria with RzD remain on 

carcass after slaughter (Pr%)
 d

 

88 100 32 31 4 8 

       

EXPOSURE and 
CONSEQUENCE 

      

       

5.-7.Contaminated carcass 
leads to human illness (ratio 

method)
 e

 

8.6 x 10
-6

 8.6 x 10
-6

 8.6 x 10
-6

 8.6 x 10
-6

 8.6 x 10
-6

 8.6 x 10
-6

 

       

CONSEQUENCE       
       

8. Cases of diarrhea treated 

with a macrolide (Pr%)
 f
 

3 10
-6 

3 10
-6

 3 10
-6

 

       

9. Treatment fails if RzD 
infection is treated with a 

macrolide (Pr%)
 g

 

50 100 50 100 50 100 

       

RISK 
Adverse health events in US 
due to treatment of RzD 
caused foodborne infection 

with macrolide (annual Pr)
 h

 

 
<1 in 14 
million 

 
<1 in 3 
billion 

 
<1 in 53 
million 

 
<1 in 21 
billion 

 
<1 in 236 

million 

 
<1 in 29 
billion 

 
a. Based on industry usage surveys (treatment, control, prevention, performance) 
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Risk Comparison of Macrolide Antibiotics (Tylosin & Tilmicosin)
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Colistin - Reactions 
from the EU
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Transferable Colistin Resistance –

mcr1 
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“Responsible use does not simply equate to 

using fewer antimicrobials.  

Use the right drug in the right amount by 

the right route for the right period of time”

Jackie Atkinson, Director of Authorisations

Veterinary Medicines Directorate

United Kingdom

January 21, 2012
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Questions? …Let’s Talk!


