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Aim of the lecture & topics

-Introduction to an unusual medical congress topic…

-Why does (or should) food production influence our 
clinical decision making?

-Range of use of antibiotics in food production

-Implications for physicians and patients



Nature Microbiology volume 1, Article number: 16187 (2016)

Death toll of antimicrobial resistance by 2050



The role of the food industry



www.cdc.gov/foodsafety/from-farm-to-table.html

About 1 in 5
AMR infections 
are caused by germs
from food and 
animals…

Source:  Antibiotic Resistant 
Threats in the US, 2013

From the farm to the table …



Message:

Antibiotics used in food-producing animals are closely related to those used 
in human medicine and can select for resistance in these animals. 

Cross-species transmission of resistant bacteria or resistant
genetic elements from animals to humans can and does occur.



More than 73% of all 
antimicrobials sold in the 
world are used in animals!

Van Boeckel et al 2017, Science.



Two main messages:

Antimicrobials contribute to the spread of drug-resistant 
pathogens in both livestock and humans, posing a significant 
public health threat.

Antimicrobial consumption will rise by 67% by 2030, 
and nearly double in Brazil, Russia, India, China, and South Africa



Global consumption in food animals

200`000 tons in 2030!



Global consumption of all antimicrobials in food

63`000 tons

2010
131`000 tons

2013
200`000 tons

2030

-Humans and animals use comparable amounts of antimicrobials
[118 mg/PCU and 133 mg/kg, respectively(14)]

-Since the biomass of animals raised for food exceeds by far the biomass 
of humans, new resistant mutations are more likely to arise in animals

-Unlike in humans, antimicrobial use in animals is primarily intended for 
growth promotion and mass prophylaxis

Van Boeckel et al 2017, Science. (Antimicrobial consumption per population correction unit (PCU)



Thomas P. Van Boeckel et al. PNAS | May 5, 2015 | vol. 112 | no. 18 | 5649–5654

148mg to produce 1kg of chicken

172mg to produce 1kg of pork

45mg to produce 1kg of beef

Global average annual consumption of antimicrobials 
per kilogram of animal produced



-Europe!

-Southeast coast of China, the Red River delta in Vietnam, the northern
suburbs of Bangkok, and the south coast of India

-South of Brazil, the suburbs of Mexico City, and midwestern and southern 
United States

-Nile delta and the city of Johannesburg and its surrounding townships

Antimicrobial consumption hotspots



Substances in use in food animals



Substances in use



The report emphasizes the importance of monitoring 
antimicrobial drug usage and resistance in both human 
and veterinary medicine.

Occurrence of resistance in Escherichia coli
-Data from Switzerland-



Occurrence of resistance in 
Escherichia coli from broilers



ESBL / pAmpC-producing Escherichia coli in food 
producing animals

If passed on to humans 
there may be significant 

consequences for 
human medicine.

-extended-spectrum beta-lactamase (ESBL)
-plasmid-mediated AmpC beta-lactamase (pAmpC) genes



In countries with a high prevalence of MRSA in livestock, persons at particular 
risk (e.g. veterinarians, pig farmers, veal producers) should be tested for 
MRSA before entering hospitals and decolonised if found positive 

Occurrence of resistance in MRSA in livestock



Low- and middle-income countries (LMICs)



Share of human AMR attributable to animals

Direct infection

Genetic transfer



Genetic transport that occurs as bacteria migrate 
from animal to human environments

(B) The genetic structure passes through one or more different hosts, ending in a new host (humans)
(C) The host and its plasmid-borne genes pass through the environment, picking up gene cassettes en route



Intensive production
-Diseases
-Cheap production
-Antibiotics

cheap

Freeland/Extensive
-Less diseases
-Expensive production
-Less or no AB

expensive 

The consumer decides....



Who thinks of antibiotic resistance ??? 



Aquaculture



Substances used in aquaculture



Aquaculture

https://www.researchgate.net/publication/259575990

Antimicrobial-resistant bacteria in aquaculture present 
a risk to public health. The appearance of acquired 
resistance in fish pathogens means that such resistant bacteria 
can act as a reservoir of resistance genes from which genes 
can be further disseminated and may ultimately end up in 
human pathogens. 



Bacterial strains, e.g. Klebsiella pneumoniae and  Aeromonas hydrophila, 
showing multi-resistance traits were isolated.

Analysis of antibiotic multi-resistant bacteria and 
resistance genes in the effluent of an intensive 
shrimp farm (Long An, Vietnam)

Journal of Environmental Management, Volume 214, 15 May 2018, Pages 149-156



CIPRO elimination time



Vaccination or antibiotics

Vaccinating salmon: How Norway 
avoids antibiotics in fish farming

Problem: furunculosis



WHO guideline on use of medically important 
AB in food-producing animals



WHO recommendations

No AB for growth promotion !

No AB for prevention !



WHO recommendations

No AB that are currently not used!

No critically important AB for human medicine



An unexpected surprise…



Take home messages
-Antibiotic stewardship for physicians and food producers !

-Physicians should be aware of AMR in food production !

-Avoid excessive prescription in your daily clinical work !

-Monitoring of antimicrobial drug usage and resistance is 
mandatory in both human and veterinary medicine.

-Education of food producers !

-Global AB consumption in food animals must be reduced!
(Politics, tougher regulations, international programs, WHO) 



Thank you !


