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Main intervention strategies: 
• Prudent use of antibiotics
• Interrupt spreading of AMR bacteria

Institut für Lebensmittelsicherheit und -hygiene

Our main focus

• ESBL-producing Enterobacteriaceae in a „One health“ concept; molecular epidemiology
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ESBL producers

SHV, TEM, CTX-M ...  (huge diversity; differences in regions; differences in hosts!!!) 

Extended spectrum beta-lactamase (ESBL) enzymes that break down commonly used penicillins and
cephalosporins (1-4) 

Institut für Lebensmittelsicherheit und -hygiene

Starting point
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Main results

• 346 non-duplicate Enterobacteriaceae isolates (2012-2016) from diseased cats (n=115) and dogs
(n=231)

• Predominantly blaCTX-M15, blaCTX-M1

• > 20% belonged to major lineages of human pathogenic K. pneumoniae ST11, ST15, ST147 and
E. coli ST131

• 72 (21%) were confirmed ESBL producers; >>dogs (58 E. coli, 11 Klebsiella pneumoniae, 3 
Enterbacter cloacae)

Institut für Lebensmittelsicherheit und -hygiene

Working hypothesis

• Feeding
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Facts about „dog population“ and „pet food“

• Dog population
• In CH: >500‘000
• In D: 9.4 Mio
• In UK: 9 Mio
• In P: 7.6 Mio
• In I: 7 Mio
• In F: 7 Mio
• In USA: 89.7 Mio

• Pet food
• A huge market
• Worldwile 91 billion$/year

Handelszeitung 25.4.2019

Institut für Lebensmittelsicherheit und -hygiene

Raw meat based diets (RMBD)

• Has become increasingly popular

• By-products of animals slaughtered
for human consumption

• Health claims

BARF: biologically appropriate raw food
• Vector for pathogens: e.g. 

Salmonella; E. coli O157

CDC 2019; Public Health England (PHE) 2018

• „New“ trend
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Study set-up

• Cross-sectional study

• 51 RMBD in pet shops in 6 cities

• Sampling 09 – 10/2018

BARF: biologically appropriate raw food

• Types of meat beef, chicken, hose, 
lamb, turkey, rabbit, salmon, deer, 
duck, moose, ostrich, pangasius, quail, 
reindeer

• 31 meat from Switzerland; 20 
imported meat

Institut für Lebensmittelsicherheit und -hygiene

Methods
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Results

• ESBL producers from 61% of the
samples (from all suppliers)

• Majority of the bla ESBL: CTX-M1 
and CTX-M15

• Meat from different animal species: 
beef, poultry, horse…

• E. coli, Klebsiella spp., Citrobacter spp. 

Institut für Lebensmittelsicherheit und -hygiene

Results

• Most E. coli CC155, CC10 

• 74% of isolates MDR

• But  also CC648 and ST69 
major lineages of human pathogenic strains
(CC648 extraintestinal); (ST69 uropathogenic)

• K. pneumoniae ST45, ST54, 
ST219
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Additional results

• E. coli harbouring the colistin resistance genes mcr-1 (4% of the samples) 

• Citrobacter freundii harbouring the 16S rRNA methylase rmtB gene (2% of the samples) 

• Salmonella Typhimurium; Salmonella London

Institut für Lebensmittelsicherheit und -hygiene

BARF a risk factor for shedding of ESBL-E

A significant association was found
between ESBL shedding and
feeding raw pet food products
(OR = 31.5). No other risk factors
were identified in this study. 

Baede et al. (2017) PLoS ONE 12(11): e0187239. 
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«Eating raw meat [OR: 8.8, 95% CI: 4.7–16.4; 
population attributable risk (PAR): 46.5%, 95% CI: 
41.3%–49.3%] and dry food (OR: 0.2, 95% CI: 
0.1–0.5; PAR: 56.5%, 95% CI: 33.2% –
66.6%) were predictors for ESBL-E carriage in 
dogs. Human–dog co-carriage was demonstrated
in five households.»

Online 15.11.2019

BARF a risk factor for shedding of ESBL-E

Institut für Lebensmittelsicherheit und -hygiene
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within 4 weeks after publication

Range: potential number of 1.05 billion readers

Paper impact

Institut für Lebensmittelsicherheit und -hygiene

Impact of the topic
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Impact of the topic

We recommend that dogs fed raw meat should be excluded
from AAI programmes, particularly when the programmes
involve interaction with humans at high risk of infection or
adverse sequelae attributable to infection.

Institut für Lebensmittelsicherheit und -hygiene

• RMBDs represent an emerging route of exposure of pets and their owners to MDR 
Enterobacteriaceae

• Appropriate measures, such as activities that raise the awareness of the hazards and information
of pet owners on the correct handling of RMBDs should be established

Conclusions
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Thank you!
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