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Salmonella spp.



Salmonella spp. in food-producing animals
Occurrence of Resistance 

• From moderate
to extremely 
high resistance 
to AMP, SUL and 
TET

• From low
(pigs)/moderate
(laying hens and 
calves) to high-
very high 
(broilers & 
turkeys) 
resistance to
fluoroquinolones
(CIP)

& &

• Very low /low 
resistance to
third-generation 
cephalosporins 
(CTX) and not 
detected in 
calves

• From very low 
(pigs and laying 
hens) to low
(broilers and 
turkeys) combined 
resistance to 
CIP/CTX



Salmonella spp. in food-producing animals and food 
Colistin Resistance 

Colistin (COL) - Highest priority CIA

Particularly apparent in certain Salmonella serovars

S. Enteritidis in broilers, broiler carcasses and laying hens 

S. Newport in fattening turkeys 

S. Dublin in bovine animals and calf carcasses

S. Typhimurium in pigs

S. Hadar in fattening turkeys carcasses 

Monophasic S. Typhimurium in pigs and pig meat 

S. Derby in pig carcasses

• Very low levels of resistance in pigs 
• Low levels of resistance in broilers, laying 

hens, turkeys and calves 
• Moderate level of resistance in calf 

carcasses



Salmonella spp. in food-producing animals and food
Multiresistant serovars

The prevalence of particular 
Salmonella serovars within 
countries and animal 
populations, and their 
associated patterns of 
resistance, are likely to 
explain the differences in the 
overall levels of AMR and 
MDR

Examples of the contributions of a 
few resistant serovars to the overall 
levels of MDR among Salmonella 
spp.:

S. Infantis in Broilers and meat thereof 

Monophasic S. Typhimurium in Pigs and 
pig carcasses



Campylobacter spp. 



C. jejuni in food-producing animals

Occurrence of Resistance 

• Low/very low to 
moderate resistance 
to GEN and STR

• From high to extremely 
high resistance to TET

• Most MSs showed from 
very high to extremely 
high resistance to
fluoroquinolones (CIP)

• Low levels of
resistance to 
erythromycin (ERY) in 
fattening broilers and 
fattening turkeys and 
not detected in calves 

• Low combined resistance to CIP/ERY in 
broilers and turkeys

• Not detected in bovine animals <1 year age 



C. coli in food-producing animals
Levels of Resistance 

• Low combined resistance to
CIP/ERY in broilers and pigs



Indicator E. coli



Occurrence of Resistance 

• From high to 
very high levels 
of resistance to
AMP, SUL and 
TET in most MSs

Indicator E. coli in food-producing animals 

• From moderate
(pigs & calves) to 
high-very high 
(turkeys) and 
very-extremely 
high (broilers) 
resistance to CIP

• Very low /low 
resistance to
third-
generation 
cephalosporins 
(CTX)

• Large variations 
were registered 
between reporting 
countries



Trends of Resistance to AMP, CIP, CTX and TET

In the 2019 monitoring for fattening pigs, at the MS-group
level, there was a statistically significant decrease in TET
resistance over the period 2009–2019.

Indicator E. coli in food-producing animals 

Progress towards lower levels of resistance
registered in several countries

AMP : Decreasing trends in broilers and turkeys

TET : Decreasing trends in pigs, broilers and turkeys

CIP : Decreasing trends in broilers and turkeys

CTX : Decreasing trends in broilers

Temporal trends in Resistance



Complete Susceptibility

 In broilers and turkeys, CS has increased significantly at the MS-group level between 2014 and 2018

Trend:        in the rate of indicator E.coli from food-producing animals that are NOT resistant to any of the ATM tested  

Indicator E. coli in food-producing animals 



 Marked variations in OICS between countries  Lower OICS observed in countries in Eastern and Southern Europe

Trend:        in the rate of indicator E.coli from food producing animals that are NOT resistant to any of the ATM tested  

Indicator E. coli in food-producing animals 

Complete Susceptibility



IN 4 FOOD-PRODUCING ANIMAL POPULATIONS:

Key Outcome Indicator of Complete Susceptibility

 Marked variations among reporting countries 

 Statistically significant increasing trends
registered in 25% of the MSs (6 MSs)

Populations of food-producing animals differ in size
within and between EU countries

KOIcs
The mean of the proportions of CS indicator E. coli isolates in 
each animal population monitored,  weighted by the relative size
of the animal population within a country

Indicator E. coli in food-producing animals 



Complete susceptibility in indicator E. coli
vs.                 AMC in food-producing animals

 A statistically significant between 
the primary key indicators in food-producing animals, 

and the occurrence of 

 A consistently of detecting completely 
susceptible indicator E. coli when AMC was higher.

Overall Conclusions
• Further interventions to will have a 

• Need to promote, in both humans and food-
producing animals:

of antimicrobial agents

• High levels of AMC and AMR still being reported
 these 



Specific monitoring of ESBL and/or AmpC-producing E. coli

• Marked variations in prevalence of presumptive ESBL and/or AmpC-producers between countries

• The overall situation regarding ESBL, AmpC or ESBL+ AmpC producing E.coli at the MS level is slightly improving

Trend:        in the occurrence of ESBL in food producing animals observed in 48% of the MSs 



INDICATOR E. COLI
– FOOD-PRODUCING ANIMALS

Key Outcome Indicator
Prevalence of ESBL- and/or AmpC-producing E. coli

• Marked variations among reporting countries 

• Statistically significant decreasing trends in 
the prevalence of ESBL-/AmpC-producing E. coli 
in food-producing animals have been observed 
in 14 countries (13 MSs (48%) and 1 non-MS)

These outcome indicators show that some 
encouraging progress has been recorded in 
reducing AMR in food-producing animals in

several EU MSs over the last years.



2018 Monitoring 

Food category Reporting 
countries 

N. of units 
tested

N. Of positive 
units for 
MRSA

Broiler 1 MS 124 4

Turkey 2 MSs 316 51

Bovine animals 2 MSs 341 101

Pig 2 MSs 275 171

2019 Monitoring 

Food category Reporting 
countries 

N. of isolates 
tested

N. Of positive 
units for 
MRSA

Pig 5 MSs+ 2 
non-MSs 2106 794

Bovine animals 2 MSs 545 24

Broiler 1 MS 83 0

Occurrence of MRSA in food-producing animals  
MRSA



Occurrence of MRSA in food-producing animals 
MRSA

Molecular typing data 
2018 2019 

Reported for 325 
MRSA isolates 
from pigs, cattle, 
laying hens mink 
and horses.

Reported for 439
MRSA isolates 
from pig, cattle 
and horses.

Most spa-types 
(317/325) were 
associated with 
LA-MRSA 

Most isolates 
represent 
LA-MRSA  lineages

- Spa-types 
commonly 
reported:
- Spa-type t011 
- Spa-type t034
- Spa-type t267
- Spa-type t13790

- Spa-types 
associated with 
CC398
- spa-type t127
- spa-type t011
- spa-type t034

2018 2019
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Thank you for your Attention! 

• The ECDC and the FWD Network

• The EFSA Network on AMR

• The European Commission

• CAs, NRLs-AR and the laboratories involved

• The EURL-AR
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