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[bookmark: _Toc33711972][bookmark: _Toc412367421]Antimicrobial susceptibility data from humans available in 2018
[bookmark: _Toc33711973][bookmark: _Toc412367424][bookmark: _Toc442880291]Data reported to The European Surveillance System (TESSy)
Member States report results from antimicrobial susceptibility testing of Salmonella spp. and Campylobacter spp. isolated from clinical cases to ECDC on an annual basis. Data can be submitted to ECDC and The European Surveillance System (TESSy) either as measured values (inhibition zone diameters or minimum inhibitory concentrations) through the isolate-based reporting in TESSy or as results interpreted with clinical breakpoints via the case-based reporting of Salmonella and Campylobacter infections. The reporting of quantitative data via the isolate-based reporting is the preferred route, as stipulated in the EU protocol for harmonised monitoring of AMR in human Salmonella and Campylobacter isolates (ECDC, 2016).
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Salmonella spp.: For 2018, 23 MSs, plus Iceland provided data on antimicrobial resistance (AMR) in human Salmonella isolates. Fifteen countries reported measured values and nine reported results interpreted as susceptible, intermediate or resistant (SIR) according to the clinical breakpoints (CBPs) applied (Table 1: ). 

For Campylobacter spp.: 19 MSs, plus Iceland provided AMR data from human isolates for 2018. Twelve countries reported measured values and 8 reported results interpreted as susceptible, intermediate or resistant according to the clinical breakpoints (CBPs) applied (Table 2: ).
1.1.1. 
[bookmark: _Toc33711974]Harmonised testing
Most laboratories follow the ‘EU protocol for harmonised monitoring of antimicrobial resistance in human Salmonella and Campylobacter isolates’ (ECDC, 2016) on the antimicrobial panel to be tested. The antimicrobials tested, the method used (dilution, disk diffusion, gradient strip), the type of data provided and the interpretive criteria applied are presented in Table 1 for Salmonella and in Table 2 for Campylobacter. For Salmonella, six MSs, plus Iceland used only disk diffusion methods (DDs) for their AST, nine MSs used dilution methods (DLs) and another seven MSs used a combination of the two, mostly disk diffusion and gradient strip, depending on the situation and the antimicrobial (Table 1: ). For Campylobacter, nine MSs used only disk diffusion methods (DDs) for their AST, four MSs used dilution methods (DLs),  four MSs and Iceland used a combination of the two, mostly disk diffusion and gradient strip, and for two MSs the methodology was not provided (Table 2: ). All data on measured MIC or zone mm values were results of AST at the national public health reference laboratories, with the exception of Italy for Salmonella where two regional laboratories also contributed, and Finland for Campylobacter where the quantitative data had been collected from regional laboratories. Data interpreted with clinical breakpoints were normally from local or regional laboratories and reported together with the information on the clinical case. In these cases, AST had primarily been performed with the purpose of treatment of the case rather than AMR monitoring. For this reason, the number of tests per antimicrobial varied.
Salmonella test panel
In 2013, the national public health laboratories within the Food- and Waterborne Diseases and Zoonoses (FWD) network agreed on a panel of priority antimicrobials and optional antimicrobials to test for and report to ECDC (ECDC, 2016). Two antimicrobials – ceftazidime and meropenem – were new in the priority panel compared with earlier recommendations. For 2018, all but one MS and Iceland reported results on meropenem and all but three plus Iceland for ceftazidime. It was also agreed that three last-line antimicrobials – azithromycin, colistin and tigecycline – should be included in the priority list. For colistin, however, the methodology is complicated due to chemical properties of the substance and a joint EUCAST and Clinical and Laboratory Standards Institute (CLSI) subcommittee confirmed that broth microdilution is so far the only valid method for colistin susceptibility testing (CLSI and EUCAST, 2016). Disk diffusion does not work because of poor diffusion of the large colistin molecule in the agar and tested gradient strips also underestimate colistin MIC values, again most likely due to poor diffusion in the agar (Matuschek et al., 2017). The three last-line antimicrobials were added to the priority list in June 2016 (ECDC, 2016), however only countries performing broth microdilution should report on colistin resistance. Seven MSs were reporting on azithromycin, nine on tigecycline and seven on colistin for 2018.
Due to the problems in detecting low-level fluoroquinolone resistance in Salmonella spp. using disk diffusion, nalidixic acid was, for a long time, used as a marker for fluoroquinolone resistance. After the discovery that plasmid-mediated fluoroquinolone resistance is often not detected using nalidixic acid, EUCAST studied alternative disks and concluded that pefloxacin was an excellent surrogate marker (except for isolates having the aac(6′)-Ib-cr gene as the only resistance determinant) (Skov et al., 2015). Since 2014, EUCAST has recommend this agent for screening of low-level fluoroquinolone resistance in Salmonella with disk diffusion (EUCAST, 2014) and, since June 2016, this is also reflected in the EU protocol. In 2018, all countries reporting measured values for disk diffusion tested with pefloxacin instead of ciprofloxacin. Two-thirds of the countries reported the combination drug co-trimoxazole (trimethoprim–sulfamethoxazole) in addition to, or instead of, testing the substances separately, partly because this combination is used for clinical treatment and partly because no EUCAST interpretive criterion exists for sulfamethoxazole for Salmonella.
Campylobacter test panel
The antimicrobials included in the 2018 report followed the panel of antimicrobials from the EU protocol for harmonised monitoring of AMR in human Salmonella and Campylobacter isolates (ECDC, 2016). The priority panel for Campylobacter includes ciprofloxacin, erythromycin, tetracyclines and, since June 2016, gentamicin. Gentamicin is recommended for screening of invasive isolates and was added to the priority panel after a EUCAST ECOFF became available for disk diffusion for C. jejuni. Co-amoxiclav (combination drug with amoxicillin and clavulanic acid) was included from the list of optional antimicrobials. In 2018, all countries except Iceland tested the three antimicrobials ciprofloxacin, erythromycin and tetracycline, 12 also tested gentamicin and seven tested co-amoxiclav.
[bookmark: _Toc33711975]Analyses of antimicrobial resistance data
Harmonised interpretation of data with animal and food data
Data reported as measured values were interpreted by ECDC based on the European Committee on Antimicrobial Susceptibility Testing (EUCAST) epidemiological cut-off (ECOFF) values, when available. For MIC data, the same criteria were applied as used by EFSA (Table 3: and Table 4: ) while for zone diameter data, corresponding EUCAST disk diffusion ECOFF values were applied with a few exceptions (Table 1: and Table 2: ). Regarding data reported as SIR values, the categories of ‘clinically’ intermediate (from 2019, defined by EUCAST as ‘susceptible, increased exposure’ (EUCAST, 2019)) and ‘clinically’ resistant were combined into one group. Alignment of the susceptible category with the ‘wild type’ category based on epidemiological cut-off values (ECOFFs) and of the I+R category with the ECOFF-based ‘non-wild type’ category provides better comparability and more straightforward interpretation of the data for most antimicrobial agents included (Figure 27 in Section 3.4 and Figure D.1 in Appendix D of the 2018 EUSR-AMR). For Salmonella, this procedure results in good concordance (± 1 dilution) across categories with the exception of meropenem where the MIC for non-susceptible category is substantially higher (+ 4 dilutions) than the ECOFF. For Campylobacter, there was total concordance across interpretive categories with this procedure, except for the EUCAST CBP for C. jejuni for tetracyclines, which is one dilution step higher than the EUCAST ECOFF.
Separation by species or serovar
As resistance levels differ substantially between Salmonella serovars, results are presented separately for selected serovars of importance in humans. The serovars presented in the report are S. Enteritidis, S. Typhimurium, monophasic S. Typhimurium, S. Infantis and S. Kentucky, while data on additional serovars among the 10 most common in human cases in 2018 are available in the Salmonella Excel appendix file (S. Newport, S. Derby, S. Agona, S. Virchow and S. Stanley). For Campylobacter, resistance levels differ quite substantially between the two most important Campylobacter species, C. jejuni and C. coli, and data are therefore presented by species. The proportion of resistant isolates is only shown when at least 10 isolates were reported from a MS.
Exclusion of travel-associated cases
To better assess the impact from food consumed within each reporting country on the antimicrobial resistance (AMR) levels found in human isolates, cases known to have travelled outside of the country during the incubation period was excluded from the analysis. However, as several countries had not provided any information on travel status of their cases, cases with unknown travel status were also included in addition to domestically-acquired cases. The proportions of travel-associated, domestic and unknown cases among the tested isolates are presented in Tables SALMTRAVHUM and CAMPTRAVHUM in the Excel appendix files.
Temporal trends in resistance
Trends in the proportion of resistant isolates to selected antimicrobials over the period 2013-2018 were analysed by country. The statistical significance was assessed with logistic regression in Stata 16.0 and a p-value of <0.05 was considered to be significant. Only countries testing at least ten isolates per year and for at least 3 years in the 6-year period were included. For Salmonella, the antimicrobials analysed were ciprofloxacin/pefloxacin/nalidixic acid, cefotaxime, ampicillin and tetracycline. For Campylobacter, the corresponding antimicrobials were ciprofloxacin, erythromycin and tetracycline. 
Maps for critically important antimicrobials resistance
For Salmonella, the proportions of human isolates resistant to both of the critically important antimicrobials for treatment of severe Salmonella infections (WHO, 2019), fluoroquinolones (ciprofloxacin/pefloxacin) and cephalosporins (cefotaxime), were presented in maps to provide an overview of the geographical distribution of resistance in the EU/EEA. Combined ‘microbiological resistance’ was presented for Salmonella spp and the selected serovars, some included in the report and some only in the Excel appendix files). In addition, a map of ciprofloxacin/pefloxacin resistance in S. Kentucky isolated from humans was included in Appendix A - high-level resistance to ciprofloxacin. For Campylobacter, the proportions of human isolates resistant to both of the critically important antimicrobials for treatment of severe Campylobacter infections (WHO, 2019), fluoroquinolones (ciprofloxacin) and macrolides (erythromycin), were presented in maps to provide an overview of the geographical distribution of resistance in the EU/EEA. Combined ‘microbiological’ resistance (using EUCAST ECOFFs) were presented for C. jejuni and C. coli.
Analysis of multidrug resistance
Multidrug resistance (MDR) of human Salmonella spp. to nine antimicrobial classes was analysed, these classes being harmonised between ECDC and EFSA for better comparison between the two sectors. Multidrug resistance of an isolate was defined as resistance or non-susceptibility to at least three different antimicrobial classes (Magiorakos et al., 2012). The antimicrobials included were ampicillin, cefotaxime/ceftazidime, chloramphenicol, ciprofloxacin/pefloxacin/nalidixic acid, gentamicin, meropenem, sulfonamides/sulfamethoxazole, tetracyclines and trimethoprim/trimethoprim-sulfamethoxazole (co-trimoxazole). Resistance to nalidixic acid, ciprofloxacin and pefloxacin were addressed together, as they belong to the same class of antimicrobials: quinolones. Isolates that were non-wild type or I+R to any of these antimicrobials were classified as microbiologically resistant to the class of quinolones. The same method was applied to the two third-generation cephalosporins cefotaxime and ceftazidime. Trimethoprim and co-trimoxazole were also addressed together, as a few countries had only tested for susceptibility to the combination. This approach was considered appropriate because among the countries that provided data on both trimethoprim alone and the combination co-trimoxazole, the proportion of resistant or non-susceptibles corresponded closely between the two. Multidrug resistance of a C. jejuni or C. coli isolate was defined as resistance or non-susceptibility to at least three different antimicrobial classes (Magiorakos et al., 2012). The antimicrobials in the MDR analysis were harmonised between EFSA and ECDC and included ciprofloxacin, erythromycin, gentamicin and tetracyclines.
Analysis of ESBL, AmpC and carbapenemase-production in Salmonella
Of the 20 MSs which had reported microbiological resistance to 3rd generation cephalosporins, 15 MSs could provide results on further phenotypic and/or genotypic testing for ESBL and/or AmpC. Four MSs did not test for ESBL/AmpC and one MS did not respond to the request.
[bookmark: _Ref532183710][bookmark: _Ref31902338]Antimicrobials reported, methods used, type of data reported and interpretive criteria applied by MSs for human Salmonella AST data in 2018
	[bookmark: _Hlk31046707]Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid
	Ciprofloxacin/ pefloxacin
	Azithromycin
	Colistin
	Sulfonamides
	Trimethoprim
	Trimethoprim-sulfa
	Tetracyclines
	Method used
	Quantitative (Q) or categorical (SIR)
	Interpretive criteria

	Austria
	●
	●
	●
	●
	●
	●
	●
	●
	●(a)
	●
	
	●
	●
	
	●
	DD
	Q
	Interpreted by ECDC. EUCAST ECOFFs for all except CLSI CBP for SUL

	Belgium
	●
	●
	●
	●
	●
	●
	●
	
	●
	●
	
	●
	●
	
	●
	DL
	Q
	Interpreted by ECDC, as for Austria. EFSA criteria for AZM MIC

	Cyprus
	●
	
	●
	●
	●
	●
	
	
	●
	
	●
	
	
	●
	
	DL/DLG
	Q
	Interpreted by ECDC, as for Austria, except for CTX and MEM where EUCAST CBP were used.

	Denmark
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	
	●
	DL
	Q
	Interpreted by ECDC, as for Austria. EFSA criteria for AZM MIC

	Estonia
	●
	●
	●
	●
	●
	●
	●
	●
	●
	
	●
	●
	●
	
	●
	DL
	Q
	Interpreted by ECDC, as for Austria.

	Finland
	●
	●
	●
	●
	
	●
	
	●
	●(a)
	
	
	
	●
	
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	France
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	
	●
	DL
	Q
	Interpreted by ECDC, as for Austria. EFSA criteria for AZM MIC

	Germany
	●
	●
	●
	●
	●
	●
	
	●
	●
	
	
	
	
	●
	●
	DL
	SIR
	German DIN standard CBP. Only R included for GEN & TET to align with ECOFF.

	Hungary
	●
	●
	●
	●
	●
	●
	
	
	●(a)
	
	
	
	●
	●
	●
	DD
	SIR
	No update provided. Earlier EUCAST CBP except CLSI CBP for NAL, SUL and TET

	Iceland
	
	
	●
	●
	
	
	
	
	●(a)
	
	
	
	
	●
	
	DD
	SIR
	EUCAST CBP

	Ireland
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	
	●
	DL
	Q
	Interpreted by ECDC, as for Austria. EFSA criteria for AZM MIC

	Italy
	●
	●
	●
	●
	●
	●
	●
	●
	●(a)
	
	●
	●
	●
	●
	●
	DL/DD
	Q
	Interpreted by ECDC, as for Austria.

	Latvia
	●
	
	●
	●
	
	●
	
	
	●
	
	
	
	●
	●
	
	DD
	SIR
	No recent information on guideline used. 

	Lithuania
	●
	●
	●
	●
	●
	●
	
	●
	●(a)
	
	
	
	●
	●
	●
	DL/DD
	SIR
	EUCAST CBP

	Luxembourg
	●
	●
	●
	●
	●
	●
	
	
	●(a)
	
	
	●
	●
	●
	●
	DD/DLG
	Q
	Interpreted by ECDC, as for Austria.

	Malta
	●(b)
	
	●
	●
	●
	●
	
	
	●
	
	
	
	
	
	
	DL
	SIR
	Biomerieux Vitek II system; follows EUCAST CBP



Table 1: continued

	Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid
	Ciprofloxacin/ pefloxacin
	Azithromycin
	Colistin
	Sulfonamides
	Trimethoprim
	Trimethoprim-sulfa
	Tetracyclines
	Method used
	Quantitative (Q) or categorical (SIR)
	Interpretive criteria

	Netherlands
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●
	
	●
	DL
	Q
	Interpreted by ECDC, as for Austria. EFSA criteria for AZM MIC

	Poland
	●
	●
	●
	●
	
	
	
	●
	●
	
	
	●
	
	●
	●
	
	SIR
	No information provided.

	Portugal
	●
	●
	●
	●
	●
	●
	●
	●
	●(a)
	●
	
	●
	●
	
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Romania
	●
	●
	●
	●
	●
	●
	
	●
	●(a)
	
	
	●
	●
	●
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Slovakia
	●(b)
	●
	●
	●
	●
	●
	
	
	●
	
	
	●
	
	●
	●
	DD/DL
	SIR
	No update provided. Earlier EUCAST CBP except CLSI CBP for NAL, SUL and TET.

	Slovenia
	●
	●
	●
	●
	●
	●
	
	
	●(a)
	
	
	●
	●
	●
	●
	DD/DLG
	Q
	Interpreted by ECDC, as for Austria.

	Spain
	●
	●
	●
	●
	●
	●
	
	●
	●(a)
	
	
	●
	●
	
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	United Kingdom
	●(b)
	●
	●
	●
	●
	●
	
	●
	●
	
	
	●
	●
	●
	●
	DD/DL/DLG
	SIR
	"Clinical breakpoints used varies depending on clinical


AST: antimicrobial susceptibility testing; CBP: clinical breakpoint; DD: disk diffusion; DL: dilution; DLG: dilution with gradient strip; Q: quantitative data; SIR: susceptible, intermediate, resistant (categorical data); ECDC: European Centre for Disease Prevention and Control; ECOFF: epidemiological cut-off; CLSI: Clinical and Laboratory Standards Institute; EUCAST: European Committee on Antimicrobial Susceptibility Testing; MIC: minimum inhibitory concentration. 
AZM: azithromycin; CTX: cefotaxime; GEN: gentamicin; MEM: meropenem; NAL: nalidixic acid; SUL: sulfonamides; TET: tetracycline. 
Pefloxacin used in disk diffusion
Test results in part or fully from VITEK system which seemingly apply CLSI criteria and report all aminoglycoside results as resistant. Results therefore excluded.
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[bookmark: _Ref532183721]Antimicrobials reported, method used, type of data reported and interpretive criteria applied by MSs for human Campylobacter AST data in 2018
	Country
	Gentamicin
	Co-amoxiclav
	Ciprofloxacin
	Erythromycin
	Tetracyclines
	Method used
	Quantitative (Q) or categorical (SIR)
	Interpretive criteria

	Austria
	●
	
	●
	●
	●
	DL
	Q
	Interpreted by ECDC. EUCAST ECOFF (CIP, ERY, GEN, TET), CA-SFM CBP 2018 (AMC) 

	Cyprus
	
	
	●
	●
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Denmark
	●
	
	●
	●
	●
	DL
	Q
	Interpreted by ECDC, as for Austria.

	Estonia
	●
	
	●
	●
	●
	DL
	Q
	Interpreted by ECDC, as for Austria.

	Finland
	
	
	●
	●
	●
	DD/DLG
	Q
	Interpreted by ECDC, as for Austria.

	France
	●
	●
	●
	●
	●
	DD
	SIR
	EUCAST CBP (CIP, ERY, TET), CA-SFM CBP (AMC, GEN)

	Iceland
	
	
	●
	●
	
	DD/DLG
	SIR
	EUCAST CBP

	Ireland
	
	
	●
	●
	●
	DD
	SIR
	EUCAST CBP

	Italy
	●
	
	●
	●
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Lithuania
	
	
	●
	●
	●
	DD
	SIR
	EUCAST CBP

	Luxembourg
	
	●
	●
	●
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Malta
	●
	●
	●
	●
	●
	DD/DLG
	Q
	Interpreted by ECDC, as for Austria.

	Netherlands
	
	
	●
	●
	●
	DD/DL
	SIR
	Survey in 12 clinical labs in NL in 2009 (Ned Tijdschr Med Microbiol 2009;17:nr1)

	Poland
	●
	●
	●
	●
	●
	No information provided
	SIR
	No information provided.

	Portugal
	●
	
	●
	●
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Romania
	●
	●
	●
	●
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Slovakia
	●
	●
	●
	●
	●
	No update provided
	SIR
	In 2013, CLSI CB. No update since.

	Slovenia
	
	
	●
	●
	●
	DD
	Q
	Interpreted by ECDC, as for Austria.

	Spain
	●
	●
	●
	●
	●
	DLG
	Q
	Interpreted by ECDC, as for Austria.

	United Kingdom
	●
	
	●
	●
	●
	DD/DL/DLG
	SIR
	EUCAST CBP


AST: antimicrobial susceptibility testing; CA-SFM: French Society for Microbiology; CBP: clinical breakpoint; DD: disk diffusion; DL: dilution; DLG: dilution with gradient strip; ECDC: European Centre for Disease Prevention and Control; ECOFF: epidemiological cut-off; EUCAST: European Committee on Antimicrobial Susceptibility Testing; Q: quantitative data; SIR: susceptible, intermediate, resistant (categorical data).
AMC: amoxicillin/clavulanate; CIP: ciprofloxacin; ERY: erythromycin; GEN: gentamicin; TET: tetracycline. 
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[bookmark: _Toc33711976]Antimicrobial susceptibility data from animals and food in 2017-2018
[bookmark: _Toc412367425][bookmark: _Toc442880292][bookmark: _Toc33711977]Data reported under Directive 2003/99/EC and Commission Implementing Decision 2013/652/EU
For 2017, MSs reported mandatory data collected from AMR routine monitoring in Salmonella spp. and indicator commensal E. coli, as well as from the E. coli specific extended spectrum -lactamase (ESBL)-/AmpC-/carbapenemase-producing monitoring, according to Commission Implementing Decision 2013/652/EU[footnoteRef:2]. [2:  Commission Implementing Decision 2013/652/EU of 12 November 2013 on the monitoring and reporting of antimicrobial resistance in zoonotic and commensal bacteria. OJ L 303, 14.11.2013, p. 26–39.] 

For the routine monitoring of AMR in Salmonella spp., in 2017, 22 MSs and 1 non-MS reported data on meat from pigs (carcases) and 7 MSs on meat from bovine animals (carcases), 7 MSs reported data on fattening pigs, 6 MSs and 1 non-MS in calves under 1 year of age and in 2018, 19 MS and 2 non MS-reported data on meat from broilers and 9 MSs on meat from fattening turkeys, 24 MSs and 1 non-MS reported data on laying hen flocks, 25 MSs and 1 non-MSs on broiler flocks and 16 MSs on fattening turkey flocks. For the routine monitoring of AMR in indicator commensal E. coli, in 2017, 28 MSs and 3 non-MSs reported data on fattening pigs and 10 MSs and 2 non-MS reported on calves under 1 year, whereas in 2018 28 MSs and 4 non-MSs reported data on broilers and 11 MSs and 1 non-MS reported on fattening turkeys. Also, in 2018, for the routine monitoring of AMR in Campylobacter jejuni, 25 MSs and 4 non-MSs reported data on broilers and 10 MSs and 1 non- MS on fattening turkeys. Some data on Campylobacter coli was also reported on a voluntary basis.
For the specific monitoring of ESBL-/AmpC-/carbapenemase-producing E. coli, in 2017, all MSs and 3 non-MSs, reported data on fresh meat from pigs and bovines gathered at retail, and fattening pigs, whereas 10 MSs and 1 non-MS reported data on calves under 1 year of age. In 2018, all 28 MSs, as well as Iceland, Republic of North Macedonia, Norway and Switzerland, reported data on fresh meat from broilers gathered at retail, whereas all 28 MSs as well as Iceland, Norway and Switzerland, reported data on broilers, and 10 MSs and Norway and Switzerland, on fattening turkeys.
Isolates were sampled through harmonised national schema. Microbroth dilution testing methods were used for susceptibility testing, and quantitative[footnoteRef:3] isolate-based data were reported to EFSA and considered for this report. Resistance was interpreted using EUCAST ECOFF values (see following text box for further information). The antimicrobials incorporated in this summary analysis were selected based on their public health relevance and as representatives of different antimicrobial classes. [3: 	‘Quantitative data’ derived from dilution methods consisted of the number of isolates having a specific MIC value (measured in mg/L) relative to the total number of isolates tested, for each antimicrobial agent and specific food/animal category.] 

Data on C. coli in fattening pigs and data on meticillin-resistant Staphylococcus aureus (MRSA) and on specific monitoring of carbapenemase-producing microorganisms were reported on a voluntary basis.
Harmonised representative sampling and monitoring
Representative sampling should be performed according to general provisions of the legislation and to detailed technical specifications issued by EFSA (EFSA, 2014).
Salmonella  spp.
In 2017, representative Salmonella isolates for monitoring AMR were collected by MSs from carcases of fattening pigs sampled for testing and verification of compliance, in accordance with point 2.1.4 of Chapter 2 of Annex I to Regulation (EC) No 2073/2005[footnoteRef:4]; as well as carcases of bovines under 1 year of age where the production of meat of those bovines in the MSs is more than 10,000 tonnes slaughtered per year sampled for testing and verification of compliance, in accordance with point 2.1.3 of Chapter 2 of Annex I to Regulation (EC) No 2073/2005. MSs sampled carcases of fattening pigs/carcases of bovines under 1 year of age of healthy slaughter at the slaughterhouse. A two-stage stratified sampling design, with slaughterhouses as primary sampling units and carcases as secondary units, with proportional allocation of the number of samples to the annual throughput of the slaughterhouse, was applied in the reporting countries. [4:  	Commission Regulation (EC) No 2073/2005 of 15 November 2005 on microbiological criteria for foodstuffs. OJ L 338, 22.12.2005, p. 1–26.] 

In 2018, representative Salmonella isolates for monitoring AMR were collected by MSs from the populations of laying hens, broilers and fattening turkeys sampled according to the Salmonella National Control Programmes (NCPs), set up in accordance with Article 5(1) of Regulation (EC) No 2160/2003[footnoteRef:5], as well as from carcasses of both broilers and fattening turkeys sampled for testing and verification of compliance, in accordance with point 2.1.5 of Chapter 2 of Annex 1 to Regulation (EC) No 2073/2005.  [5:  	Regulation (EC) No 2160/2003 of the European Parliament and of the Council of 17 November 2003 on the control of salmonella and other specified food-borne zoonotic agents. OJ L 325, 12.12.2003, p. 1–15.] 

Not more than one isolate per Salmonella serovar from the same epidemiological unit (herd/holding/flock of birds) per year should be included in the AMR monitoring. In most MSs, the isolates tested for antimicrobial susceptibility constituted a representative subsample of the total Salmonella isolates available at the National Reference Laboratory (NRL) and/or other laboratories involved, obtained in a way that ensured geographical representativeness and even distribution over the year. Conversely, for low prevalence, all the Salmonella isolates available should be tested for susceptibility.
Campylobacter and indicator commensal E. coli[footnoteRef:6] [6:  The same sampling design was used to collect indicator E. coli isolates, whether dedicated to the routine monitoring of AMR or the specific monitoring of ESBL-/AmpC-/carbapenemase-producing E. coli.] 

Routine monitoring of indicator E. coli
In 2017, MSs collected indicator E. coli isolates as part of their national monitoring programme of AMR according to the provisions of the Decision 2013/652/EU, based on random sampling of caecal samples gathered at slaughter from fattening pigs and calves under 1 year of age where the production of meat of those bovines in the MSs is more than 10,000 tonnes slaughtered per year. Only one representative caecal sample (single or pooled) per epidemiological unit (batch of carcases deriving from the same herd), was gathered to account for clustering. Isolates were recovered from caecal contents samples (single or pooled), in accordance with EFSA’s recommendations (EFSA, 2014). MSs shall test 170 isolates for antimicrobial susceptibility testing for each of animal population listed above. However, in MSs with a production of less than 100,000 tonnes of pig meat slaughtered per year they shall test 85 isolates instead of 170 isolates. The sample collection was approximately evenly distributed over the year 2017.
In 2018, MSs collected Campylobacter jejuni and indicator commensal E. coli isolates as part of their national monitoring programme of AMR according to the provisions of Commission Implementing Decision 2013/652/EU, based on representative random sampling of carcasses of healthy slaughter broilers/fattening turkeys at the slaughterhouse. A two-stage stratified sampling design, with slaughterhouses as primary sampling units and carcasses as secondary units, with proportional allocation of the number of samples to the annual throughput of the slaughterhouse, was applied in the reporting countries. Only one representative caecal sample (single or pooled) per epidemiological unit (batch of carcasses deriving from the same flock), was gathered to account for clustering. Isolates were recovered from caecal contents samples (single or pooled), in accordance with EFSA’s recommendations (EFSA, 2014). The sample collection was approximately evenly distributed over the year 2018.
Specific monitoring of E. coli ESBL/AmpC/carbapenemase producers
In 2017, caecal samples gathered at slaughter from fattening pigs and bovines under 1 year of age, where the production of meat of those bovines in the MSs is more than 10,000 tonnes slaughtered per year and samples of fresh pig meat and bovine meat gathered at retail were collected. In 2018 caecal samples gathered at slaughter from broilers and from fattening turkeys, in those MSs where the production of turkey meat in the MS is more than 10,000 tonnes slaughtered per year, and samples of fresh meat from broilers gathered at retail were collected. Only one representative caecal sample (single or pooled) per epidemiological unit (batch of carcases deriving from the same herd/flock), was gathered to account for clustering. Isolates were recovered from caecal contents samples (single or pooled), in accordance with EFSA’s recommendations (EFSA, 2014). MSs shall analyse 300 samples of each of the animal population and food category, listed in above. However, in MSs with a production of less than 100,000 tonnes of pig meat slaughtered per year,  less than 50,000 tonnes bovine meat slaughtered per year, and less than 100,000 tonnes of poultry meat slaughtered per year, the MS shall analyse 150 samples instead of 300 samples for each corresponding specific combination. The sample collection was approximately evenly distributed over the year 2017 and 2018 as described above.
2.1.3. Epidemiological cut-off values (ECOFFs) and clinical breakpoints (CBPs)
Epidemiological cut-off values (ECOFFs) and clinical breakpoints (CBPs)
A microorganism is deﬁned as ‘clinically’ resistant when the degree of resistance shown is associated with a high likelihood of therapeutic failure. The microorganism is categorised as resistant by applying the appropriate CBP in a deﬁned phenotypic test system, and this breakpoint may alter with legitimate changes in circumstances (for example alterations in dosing regimen, drug formulation, patient factors). A microorganism is deﬁned as wild type for a bacterial species when no acquired or mutational resistance mechanisms are present to the antimicrobial in question. A microorganism is categorised as wild type for a given bacterial species presenting a lower MIC to the antimicrobial in question than the appropriate ECOFF in a deﬁned phenotypic test system. This cut-off value will not be altered by changing circumstances (such as alterations in frequency of antimicrobial administration). Wild-type microorganisms may or may not respond clinically to antimicrobial treatment. A microorganism is deﬁned as non-wild type for a given bacterial species by the presence of an acquired or mutational resistance mechanism to the antimicrobial in question. A microorganism is categorised as non-wild type for a given bacterial species by applying the appropriate ECOFF value in a deﬁned phenotypic test system; non-wild-type organisms are considered to show ‘microbiological’ resistance (as opposed to ‘clinical’ resistance). CBPs and ECOFFs may be the same, although it is often the case that the ECOFF is lower than the CBP. EUCAST has deﬁned CBPs and ECOFFs.
Clinical breakpoints (clinical resistance)
The clinician, or veterinarian, choosing an antimicrobial agent to treat humans or animals with a bacterial infection requires information that the antimicrobial selected is effective against the bacterial pathogen. Such information will be used, together with clinical details such as the site of infection, ability of the antimicrobial to reach the site of infection, formulations available and dosage regimes, when determining an appropriate therapeutic course of action. The in vitro susceptibility of the bacterial pathogen can be determined and CBPs used to ascertain whether the organism is likely to respond to treatment. CBPs will take into account the distribution of the drug in the tissues of the body following administration and assume that a clinical response will be obtained if the drug is given as recommended and there are no other adverse factors which affect the outcome. Conversely, if the CBP indicates resistance, then it is likely that treatment will be unsuccessful. Frequency of dosing is one factor that can affect the antimicrobial concentration achieved at the site of infection. Therefore, different dosing regimens can lead to the development of different CBPs, as occurs in some countries for certain antimicrobials where different therapeutic regimes are in place. Although the rationale for the selection of different CBPs may be clear, their use makes the interpretation of results from different countries in reports of this type problematic, as the results are not directly comparable between those different countries.
Epidemiological cut-off values (microbiological resistance)
For a given bacterial species, the pattern of the MIC distribution (i.e. the frequency of occurrence of each given MIC plotted against the MIC value) can enable the separation of the wild-type population of microorganisms from those populations that show a degree of acquired resistance. The wild-type susceptible population is assumed to have no acquired or mutational resistance and commonly shows a normal distribution. When bacteria acquire resistance by a clearly deﬁned and efﬁcacious mechanism, such as the acquisition of a plasmid bearing a gene which produces an enzyme capable of destroying the antimicrobial, then the MIC commonly shows two major subpopulations, one a fully susceptible normal distribution of isolates and the other a fully resistant population which has acquired the resistance mechanism. Resistance may be achieved by a series of small steps, such as changes in the permeability of the bacterial cell wall to the antimicrobial or other mechanisms which confer a degree of resistance. In this case, there may be populations of organisms which occur lying between the fully susceptible population and more resistant populations. The epidemiological cut-off (ECOFF) value indicates the MIC or zone diameter above which the pathogen has some detectable reduction in susceptibility. ECOFFs are derived by testing an adequate number of isolates to ensure that the wild-type population can be conﬁdently identiﬁed for a given antimicrobial. The clinical breakpoint, which is set to determine the therapeutic effectiveness of the antimicrobial, may fail to detect emergent resistance. Conversely, the ECOFF detects any deviation in susceptibility from the wild-type population, although it may not be appropriate for determining the likelihood of success or failure for clinical treatment.



1. Campylobacter coli
Caecal samples gathered at slaughter from fattening pigs were collected on a voluntary basis. One representative caecal sample (single or pooled) per epidemiological unit (batch of carcases deriving from the same herd), was gathered to account for clustering. Isolates were recovered from caecal contents samples (single or pooled), in accordance with EFSA’s recommendations (EFSA, 2014). The sample collection was approximately evenly distributed over the year 2017.
MRSA
Isolates may have been collected by different monitoring approaches, either by active monitoring of animals and foods or, in some cases, by passive monitoring based on diagnostic submission of samples from clinical cases of disease in animals, or from foods sampled as part of investigatory work.
Harmonised antimicrobial susceptibility testing
Routine monitoring antimicrobial susceptibility
MSs tested antimicrobials and interpreted the results using the epidemiological cut-off values and concentration ranges shown in Table 3:  and Table 4:  to determine the susceptibility of Salmonella spp., C. coli, C. jejuni and indicator commensal E. coli. All E. coli isolates, randomly selected isolates of Salmonella spp. and E. coli that, after testing with the first panel of antimicrobials in accordance with Commission Implementing Decision 2013/652/EU were found to be resistant to cefotaxime, ceftazidime or meropenem, were further tested with a second panel of antimicrobial substances as shown in Table 5: . This panel notably includes cefoxitin, cefepime and clavulanate in combination with cefotaxime and ceftazidime for the detection of presumptive ESBL and AmpC producers, as well as imipenem, meropenem and ertapenem to phenotypically identify presumptive carbapenemase producers.
Specific monitoring of ESBL-/AmpC-/carbapenemase-producing E. coli
For the specific monitoring of ESBL-/AmpC-/carbapenemase-producing E. coli, the isolation method started with a non-selective pre-enrichment step, followed by inoculation on MacConkey agar containing a third-generation cephalosporin in a selective concentration (cefotaxime 1 mg/L), in accordance with the most recent version of the detailed protocol for standardisation of the EU Reference Laboratory for Antimicrobial Resistance (EURL-AR).[footnoteRef:7] Using this protocol, also carbapenemase-producing isolates can also be recovered. If available, one presumptive ESBL-/AmpC-/carbapenemase-producing E. coli isolate obtained from each positive caecal sample and meat sample was tested for its antimicrobial susceptibility to the first panel of antimicrobials (Table 3: ) to confirm the microbiological resistance to cefotaxime (expected as the antimicrobial is present in the isolation medium at a concentration higher than the ECOFF), and identify possible resistance to ceftazidime and/or ceftazidime and/or meropenem. In a second step, the isolate should be tested using the second panel of antimicrobials (Table 5: ) to infer the presumptive ESBL-/AmpC-/carbapenemase-producing phenotype according to the -lactam resistance phenotype obtained (Figure 1: ). [7:  Available online: www.eurl-ar.eu ] 

Specific monitoring of carbapenemase-producing microorganisms
This monitoring programme was performed and reported on a voluntary basis. For the specific monitoring of carbapenemase-producing microorganisms, isolation required the use of non-selective pre-enrichment and subsequent selective plating on carbapenem-containing media, in accordance with the most recent version of the detailed protocol of the EURL-AR. The microbial species was identified using an appropriate method. If available, one presumptive carbapenemase-producing isolate (primarily E. coli, but also Salmonella) obtained from each positive caecal sample and meat sample should be tested for its antimicrobial susceptibility to the first panel of antimicrobials (Table 3: ) to confirm the microbiological resistance to meropenem, and identify possible resistance to cefotaxime and/or ceftazidime. In a second step, the isolate should be tested using the second panel of second panel of antimicrobials (Table 5: ) to infer the presumptive carbapenemase-producer phenotype according to the -lactam resistance phenotype obtained (Figure 1: ). The EUCAST epidemiological cut-off values applied for the antimicrobial susceptibility testing (Tables 3–5) are the ones available during the drafting of the Decision 2013/652/EU. For some antimicrobials, these values have been updated by EUCAST (www.eucast.org, last accessed 09.01.2020). Currently, for Salmonella, there is no ECOFF available anymore for colistin, tigecycline, nor ertapenem; for E. coli, there is no tigecycline nor ertapenem ECOFFs available anymore (additional updates, for E. coli, for temocillin the current value is 16 mg/L, and for cefotaxime/clavulanic acid and ceftazidime clavulanic acid, 0.25 and 0.5 mg/L, respectively; for both Salmonella spp., and E. coli, the current ECOFFs for nalidixic acid is 8 mg/L). To allow comparison with the data collected in previous years, the ECOFFs laid down in the legislation are considered.
[bookmark: _Ref499716336]Panel of antimicrobial substances included in AMR monitoring, EUCAST ECOFFs and concentration ranges tested in Salmonella spp. and indicator commensal E. coli (first panel) as laid down in Commission Implementing Decision 2013/652/EU
	Antimicrobial
	Salmonella
EUCAST ECOFF(a)
	E. coli
EUCAST ECOFF(a)
	Concentration range, mg/L (no. of wells)

	Ampicillin
	> 8
	> 8
	1–64 (7)

	Cefotaxime
	> 0.5
	> 0.25
	0.25–4 (5)

	Ceftazidime
	> 2
	> 0.5
	0.5–8 (5)

	Meropenem
	> 0.125
	> 0.125
	0.03–16 (10)

	Nalidixic acid
	> 16
	> 16
	4–128 (6)

	Ciprofloxacin
	> 0.064
	> 0.064
	0.015–8 (10)

	Tetracycline
	> 8
	> 8
	2–64 (6)

	Colistin
	> 2
	> 2
	1–16 (5)

	Gentamicin
	> 2
	> 2
	0.5–32 (7)

	Trimethoprim
	> 2
	> 2
	0.25–32 (8)

	Sulfamethoxazole
	NA(b)
	> 64
	8–1,024 (8)

	Chloramphenicol
	> 16
	> 16
	8–128 (5)

	Azithromycin
	NA(c)
	NA(c)
	2–64 (6)

	Tigecycline
	> 1
	> 1
	0.25–8 (6)


AMR: antimicrobial resistance; ECOFFs: epidemiological cut-off values; EUCAST: European Committee on Antimicrobial Susceptibility Testing; NA: not available.
1. EUCAST epidemiological cut-off values available in Decision 2013/652/EU was drafted (2013). “>” than the ECOFF, criteria used for determing microbiological resistance.
> 256 mg/L was used.
> 16 mg/L was used.
[bookmark: _Ref436382021][bookmark: _Toc442879320]Panel of antimicrobial substances included in AMR monitoring, EUCAST ECOFFs and concentration ranges tested in C. jejuni and C. coli
	Antimicrobial
	C. jejuni
EUCAST ECOFF(a)
	C. coli
EUCAST ECOFF(a)
	Concentration range, mg/L
(no. of wells)

	Erythromycin
	>4
	> 8
	1–128 (8)

	Ciprofloxacin
	>0.5
	> 0.5
	0.12–16 (8)

	Tetracycline
	>1
	> 2
	0.5–64 (8)

	Gentamicin
	>2
	> 2
	0.12–16 (8)

	Nalidixic acid
	>16
	> 16
	1–64 (7)

	Streptomycin(b)
	>4
	> 4
	0.25–16 (7)


AMR: antimicrobial resistance; EUCAST: European Committee on Antimicrobial Susceptibility Testing; ECOFFs: epidemiological cut-off values; NA: not available.
1. EUCAST epidemiological cut-off values. “>” than the ECOFF, criteria used for determing microbiological resistance.
On a voluntary basis.
[bookmark: _Ref436382136][bookmark: _Toc442879321]

[bookmark: _Ref31902491]Panel of antimicrobial substances, EUCAST ECOFFs and concentration ranges used for testing only Salmonella spp. and indicator commensal E. coli isolates resistant to cefotaxime, ceftazidime or meropenem (second panel)
	Antimicrobial
	Salmonella
EUCAST ECOFF(a)
	E. coli
EUCAST ECOFF(a)
	Concentration range, mg/L (no. of wells)

	Cefoxitin
	> 8
	> 8
	0.5–64 (8)

	Cefepime
	NA(b)
	> 0.125
	0.06–32 (10)

	Cefotaxime + clavulanic acid
	NA
	NA
	0.06–64 (11)

	Ceftazidime + clavulanic acid
	NA
	NA
	0.125–128 (11)

	Meropenem
	> 0.125
	> 0.125
	0.03–16 (10)

	Temocillin
	NA(d)
	NA(d)
	0.5–64 (8)

	Imipenem
	> 1
	> 0.5
	0.12–16 (8)

	Ertapenem
	> 0.06
	> 0.06
	0.015–2 (8)

	Cefotaxime
	> 0.5
	> 0.25
	0.25–64 (9)

	Ceftazidime
	> 2
	> 0.5
	0.25–128 (10)


ECOFFs: epidemiological cut-off values; EUCAST: European Committee on Antimicrobial Susceptibility Testing; NA: not available.
1. EUCAST epidemiological cut-off values available as the Decision 2013/652/EU was drafted (2013). For some antimicrobials, these values have been updated (see below). “>” than the ECOFF, criteria used for determing microbiological resistance.
> 0.125 mg/L was used.
Current ECOFFs 0.25 and 0.5 mg/L. respectively.
1. For temocillin the cut-off value used in the analysis was > 32 mg/L. 
[bookmark: _Toc33711978]Data validation
Validation against business rules
The reported data were first checked for usability against a series of ‘business rules’, which were automatically applied in the EFSA data collection system once a file was sent. This automatic data validation process refers to the first validation of incoming data. Quality checks are related to a specific business only. The positive result of the automatic validation process places the file in a valid state and makes it available for further steps of validation performed by EFSA.
Scientific data validation
The scientific validation of the data collected by the MSs/non-MSs and submitted to EFSA consisted on the revision of data and comparison between data reported for the same antimicrobials when tested by different panels. Special attention was given to carbapenems, colistin, azithromycin, tigecycline and to possible discrepancies between results for antimicrobials present in both panels (i.e. cefotaxime, ceftazidime, meropenem). MSs were contacted by EFSA asking for clarifications. If considered needed, MSs were asked to confirm the MIC results and the species identification of the reported isolates.
Reference testing
To ensure the quality of data submitted, a reference testing exercise was run by the EURL-AR in close collaboration with the MSs. The exercise consisted in retesting the AST of the isolates received using both Panel 1 and Panel 2 of antimicrobials, as well as whole genome sequencing (WGS) analyses of the isolates (WGS analyses still on-going by the time of drafting the present report). Based on the data submitted to EFSA, a selection of approximately 400 isolates/per year was made. The selection of these isolates was based on different criteria:
The EURL-AR had reported technical issues when testing azithromycin, tigecycline and colistin during the EURL workshop hold in Lyngby (Denmark) in 2016 (www.eurl-ar.eu). Resistant isolates from countries with outstanding prevalence for these antimicrobials were asked to provide selected isolates to the EURL-AR. Most of the E. coli isolates chosen were selected among the ones reported mainly for the speciﬁc ESBL/AmpC/carbapenemase monitoring. 
There was a discrepancy between MIC values reported for the antimicrobials present in both panels (impacting the categorisation of the isolate as resistant or susceptible).
If according to the criteria applied (1.2.5), the presence of carbapenemase producers was suspected.
Isolates representing the categorisations presumptive ESBLs-, AmpC and ESBL + AmpC producers.
Isolates with odd phenotypes.
Selected multi-drug resistant isolates from specific Salmonella serotypes that could represent widespread clones.
Isolates microbiologically resistant to ciprofloxacin and susceptible to nalidixic acid (presence of plasmid mediated quinolone resistance encoding genes, PMQR, suspected) were included in the selection. 
The MSs/non-MSs sent the selected isolates to the EURL-AR, where they were retested. EFSA, EURL-AR and MSs liaised together to address possible discrepancies found.
[bookmark: _Toc412367426][bookmark: _Toc442880294][bookmark: _Toc33711979]Analyses of antimicrobial resistance data
[bookmark: _Toc412367427]Data are reported in separate sections dedicated to each microorganism. Clinical investigation data were not accounted for in this report.
Overview tables of the resistance data reported
Data generated from the antimicrobial susceptibility testing and reported as quantitative at the isolate level by MSs have been described in the overview tables published on the EFSA website.
[bookmark: _Toc412367428]Minimum inhibitory concentration distributions
For each combination of microorganism, antimicrobial and food category/animal population were tested, MIC distributions were tabulated in frequency tables, giving the number of isolates tested that have a given MIC at each test dilution (mg/L) of the antimicrobial. Isolate-based dilution results allowed MIC distributions reported:
for Salmonella for ampicillin, azithromycin, cefepime, cefotaxime, cefotaxime and clavulanic acid, ceftazidime, ceftazidime and clavulanic acid, cefoxitin, chloramphenicol, ciprofloxacin, colistin, ertapenem, gentamicin, imipenem, meropenem, nalidixic acid, sulfamethoxazole, temocillin, tetracycline, tigecycline and trimethoprim;
for Campylobacter for ciprofloxacin, erythromycin, gentamicin, nalidixic acid, streptomycin and tetracycline;
for indicator E. coli for ampicillin, azithromycin, cefepime, cefotaxime, cefotaxime and clavulanic acid, ceftazidime, ceftazidime and clavulanic acid, cefoxitin, chloramphenicol, ciprofloxacin, colistin, ertapenem, gentamicin, imipenem, meropenem, nalidixic acid, sulfamethoxazole, temocillin, tetracycline, tigecycline and trimethoprim;
· for MRSA for cefoxitin, chloramphenicol, ciprofloxacin, clindamycin, erythromycin, fusidic acid, gentamicin, kanamycin, linezolid, mupirocin, penicillin, quinupristin/dalfopristin, rifampicin, streptomycin, sulfamethoxazole, tetracycline, tiamulin, trimethoprim and vancomycin.
Epidemiological cut-off values and the occurrence of resistance
ECOFFs, as listed in Decision 2013/652/EC, have been used in this report to interpret the isolate-based reported MIC data and determine non-wild-type organisms also termed ‘microbiologically’ resistant organisms (i.e. displaying a decreased susceptibility), and to ensure that results from different MSs are comparable. From this point onwards in this report, ‘microbiologically’ antimicrobial-resistant organisms are referred to as ‘resistant’ for brevity. This report also incorporates re-evaluation of the historical data accounting for the revised EU legislation, which included the revised ECOFFs.
The occurrence of resistance[footnoteRef:8] to a number of antimicrobials was determined for Salmonella, Campylobacter, and indicator commensal E. coli isolates and are tabulated at the production-type level in this report. The occurrence of resistance (i.e. resistance levels) in reporting MS groups was calculated as totals (the total number of resistant isolates out of the total number of tested isolates across reporting MSs) and not the weighted means. [8: 	Giving the percentage of isolates ‘microbiologically’ resistant out of those tested.] 

[bookmark: _Toc412367429]Resistance in Salmonella serovars of public health importance
In this report, AMR in tested Salmonella isolates were aggregated to give a value for Salmonella spp. for each country and food/animal category. In addition, the most prevalent Salmonella serovars were also reported separately for particular food/animal category. Additional tables have been included in this report to describe the occurrence of AMR among selected Salmonella serovars of public health importance or of high prevalence in animals. To present a complete overview of the animal populations and food categories in which specific Salmonella serovars of public health importance have been recovered, all the data reported (derived even from fewer than 4 reporting countries and less than 10 isolates tested) have been included.
2.3.5. Data description
Throughout the report, level or occurrence of AMR means the percentage of resistant isolates as a proportion of the isolates tested of that microorganism. MSs reporting group means the MSs that provided data and were included in the relevant table of antimicrobial resistance for that bacterium–food or animal category–antimicrobial combination. Terms used to describe the levels or occurrence of antimicrobial resistance are ‘rare’: < 0.1%, ‘very low’: 0.1–1.0%, ‘low’: > 1–10.0%, ‘moderate’: > 10.0–20.0%, ‘high’: > 20.0–50.0%, ‘very high’: > 50.0–70.0%, ‘extremely high’: >70.0%. Although these terms are applied to all antimicrobials, the signiﬁcance of a given level of resistance depends on the particular antimicrobial and its importance in human and veterinary medicine.

1. [bookmark: _Toc412367431]Temporal trends in resistance
Where the minimum criteria11 for data inclusion in this report were met, temporal trend graphs were generated showing the resistance to different antimicrobials from 2009 to 2017, by plotting the level of resistance for each year of sampling. Graphs were created for those countries for which resistance data were available for four or more years in the 2009–2017 period for at least one of the two antimicrobials. MS-speciﬁc resistance levels trend graphs use a unique scale and countries are shown in alphabetical order. For ampicillin, cefotaxime, ciproﬂoxacin, nalidixic acid and tetracyclines (Salmonella and indicator E. coli), ciproﬂoxacin, erythromycin, nalidixic acid, streptomycin and tetracycline (Campylobacter), resistance trends over time were visually explored by trellis graphs, using the lattice package in the R software [R version 2.14.2 (29/2/2012)].
To assess the statistical signiﬁcance of temporal trends, the proportions of resistance were modelled against time in a logistic regression. This analysis was carried out using the PROC LOGISTIC of SAS 9.2 for each country where there were 5 years or more of available data to use in the model. The PROC LOGISTIC function uses a logit transform to model the proportion of prevalence against year, and provides estimates for both intercepts and slope. Models where the likelihood ratio test suggested it to be meaningful and resulting in a p-value associated with slope of < 0.05 were considered to be signiﬁcant.
[bookmark: _Toc412367432]Spatial analysis of resistance through maps
MS-speciﬁc AMR levels for selected bacterium–food category/animal population combinations were plotted in maps for 2017, using ArcGIS 9.3. In the maps, resistance levels are presented with colours reﬂecting the continuous scale of resistance to the antimicrobial of interest among reporting MSs; so, there might be some apparent discrepancies between the colours and resistance levels between maps.
[bookmark: _Toc412367433][bookmark: _Toc442880295][bookmark: _Toc33711980]Analysis of multidrug resistance and co-resistance data
As a consequence of the availability of AMR data at the isolate level in the MSs, the analysis of MDR and co-resistance data becomes an important procedure in the light of the public health relevance of the emergence of multiresistant bacteria. The intention is to focus mainly on multi/co-resistance patterns involving critically important antimicrobials (WHO, 2019) according to the bacterial species, such as cephalosporins, ﬂuoroquinolones and macrolides, and to summarise important information in the EU Summary Report. The occurrence of the isolates of a serotype/ resistance pattern of interest is studied at the MS level and at the reporting MS group/EU level, as the overall picture for all MSs might show a more deﬁnite pattern of emergence and spread. In addition, the analysis of data may reveal the existence of new or emerging patterns of MDR, particularly in Salmonella serotypes.
Deﬁnitions
For this analysis, a multiresistant isolate is one deﬁned as resistant to at least three different antimicrobial substances, belonging to any three antimicrobial families listed in the harmonised set of antimicrobials included in the Commission Implementing Decision 2013/652/EU. Table 3: and Table 4: list those recommended antimicrobials. Resistance to nalidixic acid and resistance to ciproﬂoxacin, as well as the resistance to cefotaxime and to ceftazidime are, respectively, addressed together.
In contrast, a fully susceptible isolate is one deﬁned as non-resistant to all of the antimicrobial substances included in the harmonised set of substances for Salmonella, Campylobacter and indicator E. coli.
The term combined resistance is used in this report to indicate phenotypic resistance to two or more different classes of antimicrobials, exhibited by the same bacterial isolate.
MDR patterns
The frequency and percentage of isolates exhibiting various MDR patterns considering the antimicrobials tested were determined for Salmonella (Salmonella spp. and for certain servors of interest), Campylobacter species and indicator E. coli for each country and each animal population/food category. Isolates for which no susceptibility data were provided for some of the antimicrobial substances were disregarded. 
Summary indicators’ and ‘diversity’ of MDR
The objective is ﬁrst to give an overview of the situation on MDR through summary indicators: (1) the proportion of fully susceptible isolates; and (2) the proportion of multiresistant isolates. To illustrate the relative proportions of multiresistant isolates and the diversity of the resistance to multiple antimicrobials, graphical illustration was chosen. The percentage of isolates susceptible and resistant to one, two, three, etc., antimicrobials are shown using a composite bar graph displaying stacked bars, but only for certain combinations of bacterium–animal population or food category–MSs of particular interest.
The co-resistance patterns of interest
In Salmonella and E. coli isolates, co-resistance to cefotaxime (CTX) and ciproﬂoxacin (CIP) was estimated, as these two antimicrobials are of particular interest in human medicine. Co-resistance was addressed using both ECOFFs (CTX > 0.25 mg/L and CIP > 0.064 mg/L) and CBPs (CTX > 2 mg/L and CIP > 1 mg/L) for E. coli. In C. jejuni and C. coli isolates, co-resistance to ciproﬂoxacin and erythromycin (ERY) was estimated, as these two antimicrobials are of particular interest in human medicine in the treatment of severe campylobacteriosis. The interpretive ECOFFs used to address co-resistance to ciproﬂoxacin and erythromycin were, for C. jejuni, CIP > 0.5 mg/L and ERY > 4 mg/L and, for C. coli, CIP > 0.5 mg/L and ERY > 8 mg/L. These values may be considered as very similar to CBPs.
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Definition of ESBL, AmpC, ESBL+AmpC, CP-phenotypes:
The categorisation of isolates resistant to third-generation cephalosporins and/or carbapenems in presumptive ESBL, AmpC or carbapenemase producers was carried out based on the EUCAST guidelines for detection of resistance mechanisms and specific resistances of clinical and/or epidemiological importance (EUCAST, 2017). In these expert guidelines and, based on other EUCAST and CLSI guidelines to detect ESBL/AmpC producers, a screening breakpoint of > 1 mg/L is recommended for cefotaxime and ceftazidime. This screening breakpoint is higher than the ECOFFs applied for antimicrobial susceptibility of both antimicrobials for E. coli, and to cefotaxime for Salmonella. For this report, a first condition for classifying isolates as presumptive ESBL/AmpC producers related to their MIC for either cefotaxime or ceftazidime, was to apply this screening breakpoint of MICs > 1 mg/L. Only isolates which presented MIC values accomplishing with this requisite (as expected for most of the ESBL/AmpC producers) were further considered. In total, for the third generation cephalosporin- and/or carbapenem-resistant isolates, five main categorisations are made: 1. ESBL phenotype; 2. AmpC phenotype; 3. ESBL + AmpC phenotype; 4. CP-phenotype; and 5. Other phenotypes (Figure 1: ).
1. To detect the production of ESBLs, a synergy test for cefotaxime and ceftazidime, in combination with clavulanic acid was performed. An eight-fold reduction in the MIC for the cephalosporin combined with clavulanic acid compared with that obtained for the cephalosporin alone was interpreted as a positive synergy test. In all other cases, the synergy test was considered negative. For the present report, isolates with MICs > 1 mg/L for cefotaxime and/or ceftazidime and a synergy test positive for any of these antimicrobials, together with susceptibility to cefoxitin (≤ 8 mg/L) and meropenem (MEM ≤ 0.125 mg/L see CP phenotype) were classified as ESBL phenotype (Figure 1: ).
2. For the AmpC phenotype, the combination MIC > 8 mg/L (ECOFF) for cefoxitin together with MICs > 1 mg/L for cefotaxime and/or ceftazidime was used as phenotypic criteria to investigate the presence of AmpC production in E. coli. It should be also underlined that there are a few AmpC enzymes that do not confer resistance to cefoxitin (i.e. ACC-1), and that there are other mechanisms (porin loss, presence of carbapenemases, a few ESBLs like cefotaxime (CTX-M)-5 that could generate similar MIC values for the different antimicrobials (EFSA, 2012a; EUCAST, 2017). Phenotypic AmpC confirmation tests (i.e. cloxacillin synergy) were not required for the present monitoring. For the present report, isolates with MICs > 1 mg/L for cefotaxime and/or ceftazidime and cefoxitin MIC > 8 mg/L, together with negative synergy test for both cefotaxime and ceftazidime/clavulanic acid, together with susceptibility to meropenem (MEM ≤ 0.125 mg/L) were classified in the AmpC phenotype category. No distinction between acquired AmpC and natural AmpC was made (Figure 1: ).
3. For the present report, isolates with MICs > 1 mg/L for cefotaxime and/or ceftazidime, positive synergy tests for any of these antimicrobials with clavulanic acid and cefoxitin MIC > 8 mg/L, together with susceptibility to meropenem (MEM ≤ 0.12 mg/L) were classified under the ESBL + AmpC phenotype category (Figure 1: ).
In some isolates, several mechanisms can be present at the same time, making it very difficult to differentiate the phenotypes. Also the high-level expression of AmpC β-lactamases can mask the presence of ESBLs. AmpC can also be present in isolates with positive ESBL tests (clavulanic acid synergy). In this case, the cefepime/clavulanic acid synergy test should be used to overturn/confirm the presence of ESBLs in these isolates (EUCAST, 2017) but, unfortunately, the combination cefepime/clavulanic acid was not included among the substances tested for monitoring. The inclusion of resistance to cefepime with a MIC value  4 mg/L as an additional criterion proposed elsewhere (EFSA, 2012), could be useful to ascertain the presence of an ESBL-producer.
4. For the classiﬁcation of isolates into the putative carbapenem producers (CPs), a meropenem screening cut-off of > 0.125 mg/L (which coincides with the harmonised ECOFF) was chosen. It is known that other mechanisms (i.e. hyperproduction or combination of ESBLs and/or AmpC and porin loss) can also affect to the MIC values generated for the different carbapenems, especially for ertapenem. The conﬁrmation of the carbapenemase production recommended by the EUCAST guidelines cannot be inferred from the carbapenem susceptibility testing data reported but needs further phenotypic or molecular testing. Those MSs that reported data suggesting the presence of putative CPs were recommended to validate the results by performing further conﬁrmatory testing, and the EURL-AR offered to apply WGS of the isolates. For the present report, isolates with MIC > 0.125 mg/L for meropenem would be considered as presumptive CP producers and were classiﬁed under the CP phenotype. The presence of other resistance mechanisms (ESBLs, AmpC, etc.) within the isolates placed in this group cannot be ruled out.
5. In this group, phenotypes not included in the categorisations deﬁned above were included: isolates with a MIC > 0.125 for ertapenem and/or MIC > 1 mg/L for imipenem (EUCAST screening cut-offs, one dilution step higher than the currently deﬁned ECOFFs) but no resistance to meropenem (MIC < 125 mg/L) were classiﬁed under the category ‘other phenotype’. Finally, isolates with MICs ≤ 1 mg/L for cefotaxime and ceftazidime would be considered as not ESBL and/or AmpC producers. This implied that some isolates considered as microbiologically resistant (MICs over the ECOFFs) would not be further classiﬁed, as probably other mechanisms or technical issues in the MIC testing (i.e. MIC value close to the ECOFF) would be responsible for the MIC values obtained. For the present report, cefotaxime- and ceftazidime-resistant isolates with MICs ≤ 1 mg/L for both antimicrobials were considered as putative non-ESBL/AmpC producers and were classiﬁed under the category ‘other phenotype’.
We are aware that without a further molecular characterisation of the isolates, it will not be possible to know exactly which resistance mechanisms are present. For epidemiological purposes and based on the EUCAST guidelines, the classification of ‘presumptive’ producers for the different mechanism conferring resistance to third-generation cephalosporins and/or carbapenems was considered. Molecular characterisation of these mechanisms is recommended.
[image: ]
Presumptive ESBL-producers include isolates exhibiting Phenotype 1 or 3.
Presumptive AmpC producers include isolates exhibiting Phenotype 2 or 3.
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For the occurrence and prevalence tables, as well as the maps and graphics shown in Section ‘ESBL/AmpC/CP producers monitoring’, presumptive ESBL producers were considered as those exhibiting an ESBL and/or ESBL + AmpC phenotype, and presumptive AmpC producers, those with an AmpC and ESBL + AmpC phenotype (see below).
For the present report, the terms:
“Presumptive ESBL/AmpC producers” refers to those isolates who present an ESBL and/or and AmpC and/or an ESBL + AmpC phenotype (presumptive ESBL producers and/or presumptive AmpC producers). 
“Presumptive ESBL producers” refers to those isolates isolates with MICs > 1 mg/L for cefotaxime and/or ceftazidime and a synergy test positive for any of these antimicrobials and susceptibility to meropenem (MEM ≤ 0.125 mg/L, see CP phenotype). These isolates may also harbour other resistance mechanisms (e.g. AmpC-encoding genes). 
“Presumptive ESBL-cefotaximase producers” refers to those presumptive ESBL producers with MICs > 1 mg/L for cefotaxime and a synergy test positive for cefotaxime only. These isolates may also harbour other resistance mechanisms. 
“Presumptive ESBL-ceftazidimase producers” refers to those presumptive ESBL producers with MICs > 1 mg/L for ceftazidime and synergy test positive for ceftazidime only. These isolates may also harbour other resistance mechanisms.
“Presumptive AmpC producers” refers to isolates with MICs > 1 mg/L for cefotaxime and/or ceftazidime and cefoxitin MIC > 8 mg/L together with susceptibility to meropenem (MEM ≤ 0.125 mg/L, see CP phenotype). No distinction between acquired AmpC and natural AmpC was made. These isolates may also harbour other resistance mechanisms (e.g. ESBL-encoding genes).
“Presumptive ESBL + AmpC producers” refers to isolates isolates with the ESBL + AmpC phenotype described above.
“Presumptive carbapenemase-producers (CP-producers)” refers to those isolates with the CP phenotype described above.
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The occurrence of MRSA and its susceptibility to antimicrobials in various food categories (including meat samples from various species) and food-producing animals was reported by six MSs and two non-MSs in 2017 and in 2018 (excluding clinical investigations). In 2017, Finland and Switzerland were the only countries to report susceptibility data for MRSA isolates from meat samples (both countries also reported molecular typing data); Belgium and Switzerland were the only countries in 2017 to report such data for MRSA isolates from food-producing animals (both countries also reported molecular typing data, as did Finland, Norway and Spain). In 2018, Austria and Switzerland were the only countries to report susceptibility data on MRSA isolates from meat samples, with both countries additionally reporting molecular typing data; Belgium was the only country in 2018 to report susceptibility data on isolates from food-producing animals (and also provided molecular typing data, as did Denmark). MRSA occurrence data reported from clinical investigations of food-producing and companion animals in 2017/2018 were also reported. Antimicrobial susceptibility and molecular typing data of MRSA isolates recovered from dogs, goats, sheep, horses, a cat and a rabbit were also provided by Sweden in 2017. Details of the antimicrobials selected are provided in the section on MRSA. For further information on reported MIC distributions and the number of resistant isolates, refer to the submitted and validated MS data published on the EFSA website. 
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1. Antimicrobial resistance in Salmonella spp. (all non-typhoidal serovars) from humans per country in 2018
	Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	1,538
	1.2
	1,538
	3.3
	1,538
	13.8
	1,538
	0.8
	1,538
	0.5
	1,538
	0
	1,538
	0.2
	1,538
	16.6

	Belgium
	904
	4.5
	904
	16.6
	904
	59.6
	904
	2
	904
	1.3
	904
	0
	880
	8.5
	-
	-

	Cyprus
	99
	6.1
	-
	-
	99
	25.3
	44
	4.5
	99
	2.0
	99
	0
	-
	-
	-
	-

	Denmark
	307
	2.3
	307
	6.2
	307
	36.5
	307
	1.6
	307
	1.3
	307
	0
	307
	1.0
	307
	5.5

	Estonia
	266
	0
	266
	2.6
	266
	7.9
	266
	0.4
	266
	0.4
	266
	0
	266
	0
	266
	13.2

	Finland
	113
	0.9
	113
	6.2
	113
	23.0
	113
	0
	-
	-
	113
	0
	-
	-
	113
	14.2

	France
	890
	9.1
	890
	3.4
	890
	28.5
	890
	1.3
	890
	0.9
	890
	0.2
	890
	0
	890
	19.8

	Germany(a)
	3,721
	2.6
	3,716
	5.1
	3,722
	25.0
	3,720
	1.5
	3,717
	1.2
	3,718
	0
	-
	-
	3,716
	11.1

	Hungary(a)
	555
	2.2
	555
	14.1
	847
	30.2
	590
	0.8
	590
	1.5
	555
	0
	-
	-
	-
	-

	Ireland
	185
	4.3
	185
	6.5
	185
	23.2
	185
	1.1
	185
	0.5
	185
	0
	185
	1.1
	185
	16.8

	Italy
	604
	3.6
	602
	7.3
	603
	44.4
	604
	3.5
	604
	3.3
	604
	0.3
	320
	0
	602
	11.5

	Latvia(a)
	6
	NA
	-
	-
	38
	13.2
	7
	NA
	-
	-
	8
	NA
	-
	-
	-
	-

	Lithuania(a)
	338
	0.6
	337
	2.7
	757
	11.0
	681
	0.6
	393
	1.0
	329
	0
	-
	-
	34
	5.9

	Luxembourg
	121
	4.1
	121
	5.0
	121
	38.0
	89
	0
	120
	1.7
	121
	0
	-
	-
	-
	-

	Malta(a)
	-
	-
	-
	-
	104
	34.6
	102
	7.8
	103
	6.8
	104
	0
	-
	-
	-
	-

	Netherlands
	735
	2.6
	735
	7.3
	735
	28.2
	735
	1.2
	735
	1.1
	735
	0
	735
	1.2
	735
	15.1

	Poland(a)
	168
	8.9
	30
	30.0
	980
	24.2
	664
	3.8
	-
	-
	-
	-
	-
	-
	27
	22.2

	Portugal
	256
	2.0
	256
	7.4
	256
	37.5
	256
	0
	256
	0.4
	256
	0
	256
	0
	256
	10.5

	Romania
	125
	1.6
	125
	3.2
	125
	14.4
	125
	0
	125
	0
	125
	0
	-
	-
	125
	23.2

	Slovakia(a)
	-
	-
	2
	NA
	763
	10.7
	174
	5.2
	9
	NA
	3
	NA
	-
	-
	-
	-

	Slovenia
	269
	0.0
	269
	2.6
	269
	14.9
	269
	0.7
	269
	0.4
	269
	0
	-
	-
	-
	-

	Spain
	1,492
	1.8
	1,492
	7.6
	1,492
	42.0
	1,490
	1.3
	1,490
	0.7
	1,490
	0.1
	-
	-
	1,491
	15.3

	UK(a)
	-
	-
	2,048
	6.9
	2,989
	17.8
	1,230
	1.4
	1,068
	1.9
	632
	0
	-
	-
	763
	17.6

	Total (23 MSs)
	12,692
	2.9
	14,491
	6.5
	18,103
	25.9
	14,983
	1.5
	13,668
	1.2
	13,251
	0
	5,377
	1.7
	11,048
	14

	Iceland(a)
	-
	-
	-
	-
	32
	28.1
	10
	0
	-
	-
	-
	-
	-
	-
	-
	-


 


Table 1: Continued
	Country
	Ciprofloxacin(b)
	Azithromycin
	Colistin
	Sulfamethoxazole(c)
	Trimethoprim
	Co-trimoxazole
	Tetracycline

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	1,538
	18.3
	1,538
	0.7
	-
	-
	1,538
	13.1
	1,538
	2.1
	-
	-
	1,538
	16.6

	Belgium
	904
	26.9
	880
	4.8
	-
	-
	904
	51.1
	904
	26.0
	-
	-
	904
	51.0

	Cyprus
	99
	17.2
	-
	-
	57
	0
	-
	-
	-
	-
	98
	12.2
	-
	-

	Denmark
	307
	7.5
	307
	2.0
	307
	7.8
	307
	35.2
	307
	5.9
	-
	-
	307
	37.1

	Estonia
	266
	13.5
	-
	-
	266
	4.1
	266
	8.3
	266
	1.1
	-
	-
	266
	8.3

	Finland
	113
	15.0
	-
	-
	-
	-
	-
	-
	113
	0
	-
	-
	113
	23.0

	France
	890
	21.0
	890
	0.9
	890
	9.0
	890
	32.7
	890
	5.8
	-
	-
	890
	34.6

	Germany(a)
	3,711
	2.8
	-
	-
	-
	-
	-
	-
	-
	-
	3,708
	6.5
	3,713
	23.1

	Hungary(a)
	764
	9.8
	-
	-
	-
	-
	-
	-
	555
	4.7
	823
	4.1
	555
	36.4

	Ireland
	185
	20.0
	185
	2.2
	185
	8.6
	185
	22.7
	185
	6.5
	-
	-
	185
	26.5

	Italy
	605
	12.7
	-
	-
	429
	5.6
	601
	48.3
	439
	12.5
	118
	11.9
	601
	44.4

	Latvia(a)
	30
	3.3
	-
	-
	-
	-
	-
	-
	38
	5.3
	1
	NA
	-
	-

	Lithuania(a)
	592
	11.0
	-
	-
	-
	-
	-
	-
	334
	3.3
	757
	2.6
	272
	15.4

	Luxembourg
	121
	6.6
	-
	-
	-
	-
	120
	51.7
	121
	12.4
	121
	10.7
	120
	40.0

	Malta(a)
	103
	13.6
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Netherlands
	735
	17.0
	735
	0.4
	735
	9.5
	735
	24.9
	735
	9.4
	-
	-
	735
	29.1

	Poland(a)
	478
	22.6
	-
	-
	-
	-
	91
	8.8
	-
	-
	996
	3.7
	41
	34.1

	Portugal
	256
	10.5
	256
	1.2
	-
	-
	256
	40.2
	256
	4.7
	-
	-
	256
	40.2

	Romania
	125
	23.2
	-
	-
	-
	-
	125
	12.0
	125
	4.8
	125
	4.0
	125
	13.6

	Slovakia(a)
	376
	13.8
	-
	-
	-
	-
	6
	NA
	-
	-
	301
	4.3
	530
	14.2

	Slovenia
	269
	12.6
	-
	-
	-
	-
	269
	15.6
	269
	4.5
	269
	2.2
	269
	17.5

	Spain
	1,492
	16
	-
	-
	-
	-
	1,492
	40.2
	1,491
	7.3
	-
	-
	1,491
	40.5

	UK(a)
	3,038
	10.5
	-
	-
	-
	-
	592
	20.4
	1,442
	5.5
	1,184
	6.3
	660
	26.8

	Total (23 MSs)
	16,997
	12.5
	4,791
	1.6
	2,869
	7.8
	8,377
	30.5
	10,007
	7.5
	8,501
	5.5
	13,571
	28.8

	Iceland(a)
	32
	18.8
	-
	-
	-
	-
	-
	-
	-
	-
	32
	3.1
	-
	-


N: number of isolates tested; % Res: percentage of microbiologically resistant isolates (either interpreted as non-wild type by ECOFFs or I/R according to CBPs); –: no data reported; NA: not applicable – if fewer than 10 isolates were tested, the percentage of resistance was not calculated; MSs: Member States.
(a): Data interpreted with clinical breakpoints
(b):  In most countries doing disk diffusion, pefloxacin is used for screening for fluoroquinolone resistance, as recommended by EUCAST.
(c):   Combined data on the class of sulfonamides and the substance sulfamethoxazole within this group.



Antimicrobial resistance in Salmonella Enteritidis from humans per country in 2018
	Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	738
	0
	738
	0.4
	738
	6.9
	738
	0.3
	738
	0.3
	738
	0
	738
	0
	738
	15.2

	Belgium
	180
	1.1
	180
	2.8
	180
	25.0
	180
	0
	180
	0
	180
	0
	176
	9.1
	-
	-

	Cyprus
	21
	0
	-
	-
	21
	9.5
	9
	NA
	21
	0
	21
	0
	-
	-
	-
	-

	Denmark
	22
	0
	22
	0
	22
	9.1
	22
	0
	22
	0
	22
	0
	22
	4.5
	22
	18.2

	Estonia
	193
	0
	193
	0
	193
	1.6
	193
	0
	193
	0
	193
	0
	193
	0
	193
	14.5

	Finland
	36
	0
	36
	0
	36
	2.8
	36
	0
	-
	-
	36
	0
	-
	-
	36
	33.3

	France
	86
	0
	86
	0
	86
	7.0
	86
	0
	86
	0
	86
	0
	86
	0
	86
	18.6

	Germany(a)
	960
	0
	959
	0.6
	960
	7.3
	960
	0.1
	958
	0.1
	960
	0
	-
	-
	960
	7.9

	Hungary
	223
	0.4
	223
	0.4
	418
	1.4
	243
	0
	243
	0
	223
	0
	-
	-
	-
	-

	Ireland
	48
	0
	48
	0
	48
	0
	48
	0
	48
	0
	48
	0
	48
	0
	48
	41.7

	Italy
	126
	0
	126
	0.8
	126
	5.6
	126
	0.8
	126
	0.8
	126
	0
	95
	0
	126
	11.9

	Latvia(a)
	-
	-
	-
	-
	21
	9.5
	2
	NA
	-
	-
	-
	-
	-
	-
	-
	-

	Lithuania
	225
	0.4
	222
	0.5
	563
	2.8
	508
	0.8
	267
	1.5
	221
	0
	-
	-
	20
	5.0

	Luxembourg
	27
	0
	27
	0
	27
	0
	22
	0
	27
	0
	27
	0
	-
	-
	-
	-

	Malta(a)
	-
	-
	-
	-
	23
	4.3
	23
	4.3
	23
	4.3
	23
	0
	-
	-
	-
	-

	Netherlands
	171
	0.6
	171
	1.8
	171
	8.8
	171
	0
	171
	0
	171
	0
	171
	0
	171
	21.6

	Poland(a)
	138
	7.2
	22
	27.3
	722
	21.2
	473
	3.0
	-
	-
	-
	-
	-
	-
	20
	20.0

	Portugal
	64
	0
	64
	1.6
	64
	3.1
	64
	0
	64
	0
	64
	0
	64
	0
	64
	26.6

	Romania
	89
	0
	89
	0
	89
	5.6
	89
	0
	89
	0
	89
	0
	-
	-
	89
	28.1

	Slovakia(a)
	-
	-
	1
	NA
	633
	4.3
	151
	4.0
	5
	NA
	3
	NA
	-
	-
	-
	-

	Slovenia
	113
	0
	113
	0
	113
	6.2
	113
	0.9
	113
	0
	113
	0
	-
	-
	-
	-

	Spain
	388
	0.3
	389
	1.0
	389
	3.3
	387
	0
	387
	0
	387
	0
	-
	-
	388
	23.5

	UK(a)
	-
	-
	615
	3.6
	900
	8.8
	390
	0.5
	347
	0.3
	186
	0
	-
	-
	254
	27.2

	Total (23 MSs)
	3,848
	0.4
	4,324
	1.2
	6,543
	7.8
	5,034
	0.6
	4,108
	0.3
	3,917
	0
	1,593
	1.1
	3,215
	16.4

	Iceland(a)
	-
	-
	-
	-
	7
	NA
	2
	NA
	-
	-
	-
	-
	-
	-
	-
	-





Table 2: Continued
	Country
	Ciprofloxacin(b)
	Azithromycin
	Colistin
	Sulfamethoxazole(c)
	Trimethoprim
	Co-trimoxazole
	Tetracycline

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	738
	15.6
	738
	0.5
	-
	-
	738
	1.2
	738
	0.8
	-
	-
	738
	6.2

	Belgium
	180
	26.7
	176
	2.3
	-
	-
	180
	17.8
	180
	16.1
	-
	-
	180
	21.7

	Cyprus
	21
	23.8
	-
	-
	12
	0
	-
	-
	-
	-
	21
	0
	-
	-

	Denmark
	22
	18.2
	22
	0
	22
	27.3
	22
	0
	22
	0
	-
	-
	22
	9.1

	Estonia
	193
	14.5
	-
	-
	193
	5.2
	193
	0.5
	193
	0.5
	-
	-
	193
	0.5

	Finland
	36
	36.1
	-
	-
	-
	-
	-
	-
	36
	0
	-
	-
	36
	0

	France
	86
	20.9
	86
	0
	86
	23.3
	86
	3.5
	86
	1.2
	-
	-
	86
	4.7

	Germany(a)
	958
	0.1
	-
	-
	-
	-
	-
	-
	-
	-
	957
	0.2
	960
	4.4

	Hungary
	378
	11.6
	-
	-
	-
	-
	-
	-
	223
	0.9
	416
	0.7
	223
	0.9

	Ireland
	48
	41.7
	48
	4.2
	48
	31.3
	48
	0
	48
	0
	-
	-
	48
	0

	Italy
	126
	12.7
	-
	-
	114
	16.7
	126
	11.9
	115
	1.7
	20
	0
	126
	2.4

	Latvia(a)
	23
	0
	-
	-
	-
	-
	-
	-
	21
	0
	1
	NA
	-
	-

	Lithuania
	428
	9.3
	-
	-
	-
	-
	-
	-
	222
	2.7
	562
	1.6
	166
	0.6

	Luxembourg
	27
	7.4
	-
	-
	-
	-
	27
	22.2
	27
	0
	27
	0
	27
	0

	Malta(a)
	23
	8.7
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Netherlands
	171
	21.6
	171
	0
	171
	31.6
	171
	4.1
	171
	0
	-
	-
	171
	6.4

	Poland(a)
	345
	18.0
	-
	-
	-
	-
	66
	10.6
	-
	-
	754
	2.5
	28
	35.7

	Portugal
	64
	26.6
	64
	0
	-
	-
	64
	15.6
	64
	0
	-
	-
	64
	3.1

	Romania
	89
	28.1
	-
	-
	-
	-
	89
	0
	89
	1.1
	89
	0
	89
	0

	Slovakia(a)
	304
	11.5
	-
	-
	-
	-
	6
	NA
	-
	-
	258
	1.9
	426
	5.6

	Slovenia
	113
	12.4
	-
	-
	-
	-
	113
	0.9
	113
	1.8
	113
	0.9
	113
	5.3

	Spain
	389
	21.1
	-
	-
	-
	-
	389
	2.1
	388
	1
	-
	-
	388
	2.1

	UK(a)
	908
	12.3
	-
	-
	-
	-
	200
	7.5
	458
	1.1
	349
	3.7
	220
	12.7

	Total (23 MSs)
	5,670
	13.1
	1,305
	0.8
	646
	19.2
	2,518
	4.5
	3,194
	1.8
	3,567
	1.5
	4,304
	5.3

	Iceland(a)
	7
	NA
	-
	-
	-
	-
	-
	-
	-
	-
	7
	NA
	-
	-


N: number of isolates tested; % Res: percentage of microbiologically resistant isolates (either interpreted as non-wild type by ECOFFs or I/R according to CBPs); –: no data reported; NA: not applicable – if fewer than 10 isolates were tested, the percentage of resistance was not calculated; MSs: Member States.
(a): Data interpreted with clinical breakpoints
(b):  In most countries doing disk diffusion, pefloxacin is used for screening for fluoroquinolone resistance, as recommended by EUCAST.
(c):   Combined data on the class of sulfonamides and the substance sulfamethoxazole within this group.




Antimicrobial resistance in Salmonella Typhimurium from humans per country in 2018
	Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	142
	0.0
	142
	10.6
	142
	32.4
	142
	1.4
	142
	0
	142
	0
	142
	0
	142
	9.2

	Belgium
	248
	7.3
	248
	26.6
	248
	75.4
	248
	2.4
	248
	0.4
	248
	0
	241
	10.0
	-
	-

	Cyprus
	28
	3.6
	-
	-
	28
	57.1
	13
	0
	28
	0
	28
	0
	-
	-
	-
	-

	Denmark
	43
	0
	43
	14
	43
	34.9
	43
	2.3
	43
	2.3
	43
	0
	43
	4.7
	43
	4.7

	Estonia
	15
	0
	15
	26.7
	15
	33.3
	15
	0
	15
	0
	15
	0
	15
	0
	15
	20.0

	Finland
	46
	0
	46
	6.5
	46
	17.4
	46
	0
	-
	-
	46
	0
	-
	-
	46
	8.7

	France
	83
	2.4
	83
	22.9
	83
	43.4
	83
	2.4
	83
	2.4
	83
	0
	83
	0
	83
	8.4

	Germany(a)
	823
	2.1
	822
	9.1
	823
	69.5
	823
	0.4
	822
	0.4
	823
	0
	-
	-
	823
	4.7

	Hungary(a)
	156
	5.1
	156
	42.3
	163
	53.4
	156
	3.2
	156
	5.1
	156
	0
	-
	-
	-
	-

	Ireland
	30
	3.3
	30
	13.3
	30
	23.3
	30
	3.3
	30
	3.3
	30
	0
	30
	3.3
	30
	0

	Italy
	55
	1.8
	55
	20.0
	55
	60.0
	55
	3.6
	55
	3.6
	55
	1.8
	35
	0
	55
	1.8

	Latvia(a)
	6
	NA
	-
	-
	15
	13.3
	5
	NA
	-
	-
	8
	NA
	-
	-
	-
	-

	Lithuania(a)
	39
	0
	40
	20.0
	80
	73.8
	68
	0
	48
	0
	37
	0
	-
	-
	7
	NA

	Luxembourg
	14
	7.1
	14
	7.1
	14
	64.3
	11
	0
	13
	0
	14
	0
	-
	-
	-
	-

	Malta(a)
	-
	-
	-
	-
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	-
	-
	-
	-

	Netherlands
	152
	0.7
	152
	15.8
	152
	50.0
	152
	1.3
	152
	1.3
	152
	0
	152
	2.0
	152
	9.2

	Poland(a)
	4
	NA
	1
	NA
	31
	58.1
	24
	4.2
	-
	-
	-
	-
	-
	-
	-
	-

	Portugal
	53
	1.9
	53
	22.6
	53
	34.0
	53
	0
	53
	0
	53
	0
	53
	0
	53
	3.8

	Romania
	22
	9.1
	22
	18.2
	22
	54.5
	22
	0.0
	22
	0
	22
	0
	-
	-
	22
	0

	Slovakia(a)
	-
	-
	1
	NA
	31
	58.1
	5
	NA
	-
	-
	-
	-
	-
	-
	-
	-

	Slovenia
	29
	0
	29
	17.2
	29
	34.5
	29
	0
	29
	0
	29
	0
	-
	-
	-
	-

	Spain
	80
	1.3
	80
	45
	80
	75.0
	80
	3.8
	80
	1.3
	80
	0
	-
	-
	80
	10.0

	UK(a)
	-
	-
	391
	14.8
	545
	36.9
	219
	1.4
	182
	1.6
	90
	0
	-
	-
	150
	6.0

	Total (23 MSs)
	2,068
	2.6
	2,423
	17.3
	2,731
	54.8
	2,325
	1.3
	2,204
	1.1
	2,157
	0
	794
	3.8
	1,701
	6.1

	Iceland(a)
	-
	-
	-
	-
	12
	58.3
	4
	NA
	-
	-
	-
	-
	-
	-
	-
	-





Table 3: Continued
	Country
	Ciprofloxacin(b)
	Azithromycin
	Colistin
	Sulfamethoxazole(c)
	Trimethoprim
	Co-trimoxazole
	Tetracycline

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	142
	9.2
	142
	0.7
	-
	-
	142
	31.7
	142
	4.9
	-
	-
	142
	23.9

	Belgium
	248
	14.9
	241
	6.6
	-
	-
	248
	49.2
	248
	28.2
	-
	-
	248
	48.8

	Cyprus
	28
	3.6
	-
	-
	15
	0
	-
	-
	-
	-
	28
	21.4
	-
	-

	Denmark
	43
	7.0
	43
	2.3
	43
	2.3
	43
	39.5
	43
	14.0
	-
	-
	43
	34.9

	Estonia
	15
	20.0
	-
	-
	15
	0
	15
	46.7
	15
	0
	-
	-
	15
	46.7

	Finland
	46
	8.7
	-
	-
	-
	-
	-
	-
	46
	0
	-
	-
	46
	19.6

	France
	83
	9.6
	83
	0
	83
	3.6
	83
	55.4
	83
	10.8
	-
	-
	83
	49.4

	Germany(a)
	822
	0.4
	-
	-
	-
	-
	-
	-
	-
	-
	820
	10.5
	822
	61.7

	Hungary(a)
	158
	2.5
	-
	-
	-
	-
	-
	-
	156
	7.1
	159
	6.9
	156
	40.4

	Ireland
	30
	0
	30
	0
	30
	0
	30
	23.3
	30
	3.3
	-
	-
	30
	20.0

	Italy
	55
	5.5
	-
	-
	43
	2.3
	55
	61.8
	48
	18.8
	13
	15.4
	55
	50.9

	Latvia(a)
	5
	NA
	-
	-
	-
	-
	-
	-
	15
	6.7
	-
	-
	-
	-

	Lithuania(a)
	64
	23.4
	-
	-
	-
	-
	-
	-
	38
	7.9
	80
	8.8
	35
	71.4

	Luxembourg
	14
	0
	-
	-
	-
	-
	14
	42.9
	14
	0
	14
	0
	14
	35.7

	Malta(a)
	3
	NA
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Netherlands
	152
	12.5
	152
	0
	152
	0
	152
	33.6
	152
	15.1
	-
	-
	152
	34.2

	Poland(a)
	16
	12.5
	-
	-
	-
	-
	5
	NA
	-
	-
	37
	8.1
	1
	NA

	Portugal
	53
	3.8
	53
	0
	-
	-
	53
	39.6
	53
	5.7
	-
	-
	53
	32.1

	Romania
	22
	0
	-
	-
	-
	-
	22
	63.6
	22
	22.7
	22
	22.7
	22
	54.5

	Slovakia(a)
	19
	5.3
	-
	-
	-
	-
	-
	-
	-
	-
	10
	30.0
	22
	50.0

	Slovenia
	29
	6.9
	-
	-
	-
	-
	29
	27.6
	29
	10.3
	29
	6.9
	29
	24.1

	Spain
	80
	12.5
	-
	-
	-
	-
	80
	67.5
	80
	13.8
	-
	-
	80
	60.0

	United Kingdom(a)
	551
	5.3
	-
	-
	-
	-
	118
	50.8
	263
	7.2
	227
	6.2
	130
	53.8

	Total (23 MSs)
	2,678
	5.9
	744
	2.4
	381
	1.3
	1,089
	45.3
	1,477
	12.3
	1,439
	9.7
	2,178
	49.5

	Iceland(a)
	12
	0
	-
	-
	-
	-
	-
	-
	-
	-
	12
	0.0
	-
	-


N: number of isolates tested; % Res: percentage of microbiologically resistant isolates (either interpreted as non-wild type by ECOFFs or I/R according to CBPs); –: no data reported; NA: not applicable – if fewer than 10 isolates were tested, the percentage of resistance was not calculated; MSs: Member States.
(a): Data interpreted with clinical breakpoints
(b):  In most countries doing disk diffusion, pefloxacin is used for screening for fluoroquinolone resistance, as recommended by EUCAST.
(c):   Combined data on the class of sulfonamides and the substance sulfamethoxazole within this group.



Antimicrobial resistance in monophasic Salmonella Typhimurium 1,4,[5],12:i:- from humans per country in 2018
	Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	78
	2.6
	78
	3.8
	78
	83.3
	78
	2.6
	78
	1.3
	78
	0
	78
	0
	78
	3.8

	Belgium
	201
	1.0
	201
	18.4
	201
	93.0
	201
	0
	201
	1
	201
	0
	196
	6.1
	-
	-

	Denmark
	103
	1.9
	103
	5.8
	103
	80.6
	103
	0
	103
	0
	103
	0
	103
	0
	103
	1.0

	Estonia
	14
	0
	14
	21.4
	14
	92.9
	14
	7.1
	14
	7.1
	14
	0
	14
	0
	14
	14.3

	France
	108
	2.8
	108
	2.8
	108
	87.0
	108
	0
	108
	0
	108
	0
	108
	0
	108
	1.9

	Hungary(a)
	102
	2.0
	102
	3.9
	107
	88.8
	102
	0
	102
	0
	102
	0
	-
	-
	-
	-

	Ireland
	30
	13.3
	30
	13.3
	30
	80.0
	30
	0
	30
	0
	30
	0
	30
	0
	30
	0

	Italy
	199
	6.0
	199
	9.0
	199
	95.0
	200
	0.5
	200
	0.5
	200
	0
	85
	0
	199
	5.5

	Luxembourg
	32
	12.5
	32
	6.3
	32
	90.6
	23
	0
	32
	0
	32
	0
	-
	-
	-
	-

	Malta(a)
	-
	-
	-
	-
	13
	53.8
	13
	0
	13
	0
	13
	0
	-
	-
	-
	-

	Netherlands
	121
	7.4
	121
	10.7
	121
	76.9
	121
	0
	121
	0
	121
	0
	121
	0.8
	121
	5.8

	Portugal
	85
	4.7
	85
	4.7
	85
	83.5
	85
	0
	85
	0
	85
	0
	85
	0.0
	85
	3.5

	Slovenia
	18
	0
	18
	11.1
	18
	88.9
	18
	0
	18
	0
	18
	0
	-
	-
	-
	-

	Spain
	507
	2.0
	507
	7.5
	507
	93.9
	507
	1.6
	507
	0.8
	507
	0
	-
	-
	507
	4.7

	UK(a)
	-
	-
	69
	10.1
	115
	77.4
	42
	0
	22
	4.5
	28
	0
	-
	-
	4
	NA

	Total (15 MSs)
	1,598
	3.4
	1,667
	8.6
	1,731
	88.4
	1,645
	0.7
	1,634
	0.6
	1,640
	0
	820
	1.6
	1,249
	4.2







Table 4: Continued 
	Country
	Ciprofloxacin(b)
	Azithromycin
	Colistin
	Sulfamethoxazole(c)
	Trimethoprim
	Co-trimoxazole
	Tetracycline

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	78
	9.0
	78
	0
	-
	-
	78
	83.3
	78
	3.8
	-
	-
	78
	75.6

	Belgium
	201
	15.4
	196
	3.6
	-
	-
	201
	91.0
	201
	31.3
	-
	-
	201
	91.0

	Denmark
	103
	2.9
	103
	0
	103
	1.0
	103
	76.7
	103
	8.7
	-
	-
	103
	84.5

	Estonia
	14
	21.4
	-
	-
	14
	0
	14
	92.9
	14
	7.1
	-
	-
	14
	92.9

	France
	108
	1.9
	108
	0
	108
	2.8
	108
	86.1
	108
	5.6
	-
	-
	108
	91.7

	Hungary(a)
	102
	7.8
	-
	-
	-
	-
	-
	-
	102
	9.8
	102
	12.7
	102
	78.4

	Ireland
	30
	3.3
	30
	0
	30
	0
	30
	76.7
	30
	13.3
	-
	-
	30
	86.7

	Italy
	200
	6.5
	-
	-
	114
	0
	199
	94.5
	130
	15.4
	45
	20.0
	199
	92.5

	Luxembourg
	32
	0
	-
	-
	-
	-
	32
	93.8
	32
	28.1
	32
	25.0
	32
	93.8

	Malta(a)
	13
	0
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Netherlands
	121
	8.3
	121
	2.5
	121
	0
	121
	72.7
	121
	14.9
	-
	-
	121
	92.6

	Portugal
	85
	3.5
	85
	2.4
	-
	-
	85
	77.6
	85
	7.1
	-
	-
	85
	92.9

	Slovenia
	18
	5.6
	-
	-
	-
	-
	18
	88.9
	18
	11.1
	18
	5.6
	18
	94.4

	Spain
	507
	5.3
	-
	-
	-
	-
	507
	89.0
	507
	7.3
	-
	-
	507
	87.6

	United Kingdom(a)
	119
	2.5
	-
	-
	-
	-
	-
	-
	39
	10.3
	56
	21.4
	8
	NA

	Total (15 MSs)
	1,731
	6.5
	721
	1.7
	490
	0.8
	1,496
	86.6
	1,568
	12.2
	253
	17.0
	1,606
	88.4


N: number of isolates tested; % Res: percentage of microbiologically resistant isolates (either interpreted as non-wild type by ECOFFs or I/R according to CBPs); –: no data reported; NA: not applicable – if fewer than 10 isolates were tested, the percentage of resistance was not calculated; MSs: Member States.
(a): Data interpreted with clinical breakpoints
(b):  In most countries doing disk diffusion, pefloxacin is used for screening for fluoroquinolone resistance, as recommended by EUCAST.
(c):   Combined data on the class of sulfonamides and the substance sulfamethoxazole within this group.




Antimicrobial resistance in Salmonella Infantis from humans per country in 2018
	Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	88
	3.4
	88
	10.2
	88
	10.2
	88
	2.3
	88
	0
	88
	0
	88
	1.1
	88
	76.1

	Belgium
	57
	8.8
	57
	14.0
	57
	47.4
	57
	8.8
	57
	8.8
	57
	0
	55
	10.9
	-
	-

	Cyprus
	6
	NA
	-
	-
	6
	NA
	3
	NA
	6
	NA
	6
	NA
	-
	-
	-
	-

	Denmark
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA

	Estonia
	6
	NA
	6
	NA
	6
	NA
	6
	NA
	6
	NA
	6
	NA
	6
	NA
	6
	NA

	France
	113
	0
	113
	0
	113
	4.4
	113
	0.9
	113
	0.9
	113
	0
	113
	0
	113
	11.5

	Germany(a)
	253
	4.3
	253
	10.3
	253
	23.7
	253
	7.5
	253
	3.6
	252
	0
	-
	-
	252
	27.8

	Hungary(a)
	-
	-
	-
	-
	18
	5.6
	6
	NA
	6
	NA
	-
	-
	-
	-
	-
	-

	Ireland
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA

	Italy
	24
	12.5
	24
	25
	24
	75.0
	24
	58.3
	24
	50.0
	24
	0
	17
	0
	24
	87.5

	Lithuania(a)
	16
	0.0
	16
	0.0
	21
	14.3
	16
	0.0
	16
	0
	16
	0
	-
	-
	1
	NA

	Luxembourg
	3
	NA
	3
	NA
	3
	NA
	1
	NA
	3
	NA
	3
	NA
	-
	-
	-
	-

	Malta(a)
	-
	-
	-
	-
	7
	NA
	6
	NA
	6
	NA
	7
	NA
	-
	-
	-
	-

	Netherlands
	20
	10.0
	20
	20
	20
	15.0
	20
	10.0
	20
	10.0
	20
	0
	20
	25.0
	20
	65.0

	Poland(a)
	3
	NA
	-
	-
	12
	16.7
	13
	0
	-
	-
	-
	-
	-
	-
	-
	-

	Romania
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	-
	-
	1
	NA

	Slovakia(a)
	-
	-
	-
	-
	25
	52.0
	6
	NA
	2
	NA
	-
	-
	-
	-
	-
	-

	Slovenia
	9
	NA
	9
	NA
	9
	NA
	9
	NA
	9
	NA
	9
	NA
	-
	-
	-
	-

	Spain
	54
	9.3
	54
	9.3
	54
	13.0
	54
	7.4
	54
	1.9
	54
	0
	-
	-
	54
	27.8

	UK(a)
	-
	-
	60
	16.7
	83
	16.9
	43
	18.6
	36
	22.2
	16
	0
	-
	-
	27
	55.6

	Total (20 MSs)
	661
	4.7
	712
	9.7
	808
	20.9
	727
	8.3
	708
	6.1
	680
	0
	307
	4.2
	594
	36.4






Table 5: Continued
	Country
	Ciprofloxacin(b)
	Azithromycin
	Colistin
	Sulfamethoxazole(c)
	Trimethoprim
	Co-trimoxazole
	Tetracycline

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	88
	76.1
	88
	1.1
	-
	-
	88
	63.6
	88
	3.4
	-
	-
	88
	62.5

	Belgium
	57
	56.1
	55
	3.6
	-
	-
	57
	56.1
	57
	21.1
	-
	-
	57
	49.1

	Cyprus
	6
	NA
	-
	-
	3
	NA
	-
	-
	-
	-
	6
	NA
	-
	-

	Denmark
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	-
	-
	4
	NA

	Estonia
	6
	NA
	-
	-
	6
	NA
	6
	NA
	6
	NA
	-
	-
	6
	NA

	France
	113
	12.4
	113
	1.8
	113
	0
	113
	14.2
	113
	8.8
	-
	-
	113
	12.4

	Germany(a)
	251
	1.6
	-
	-
	-
	-
	-
	-
	-
	-
	252
	17.5
	251
	25.5

	Hungary(a)
	13
	53.8
	-
	-
	-
	-
	-
	-
	-
	-
	17
	5.9
	-
	-

	Ireland
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	-
	-
	4
	NA

	Italy
	24
	87.5
	-
	-
	24
	4.2
	24
	79.2
	19
	73.7
	2
	NA
	24
	79.2

	Lithuania(a)
	21
	14.3
	-
	-
	-
	-
	-
	-
	16
	6.3
	21
	9.5
	16
	18.8

	Luxembourg
	3
	NA
	-
	-
	-
	-
	3
	NA
	3
	NA
	3
	NA
	3
	NA

	Malta(a)
	6
	NA
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Netherlands
	20
	55.0
	20
	0
	20
	0
	20
	55
	20
	30
	-
	-
	20
	50.0

	Poland(a)
	14
	57.1
	-
	-
	-
	-
	-
	-
	-
	-
	14
	0
	-
	-

	Romania
	1
	NA
	-
	-
	-
	-
	1
	NA
	1
	NA
	1
	NA
	1
	NA

	Slovakia(a)
	13
	61.5
	-
	-
	-
	-
	-
	-
	-
	-
	9
	NA
	19
	78.9

	Slovenia
	9
	NA
	-
	-
	-
	-
	9
	NA
	9
	NA
	9
	NA
	9
	NA

	Spain
	54
	25.9
	-
	-
	-
	-
	54
	29.6
	54
	22.2
	-
	-
	54
	29.6

	UK(a)
	89
	31.5
	-
	-
	-
	-
	23
	56.5
	43
	20.9
	33
	12.1
	25
	64.0

	Total (20 MSs)
	796
	29.6
	284
	1.8
	174
	0.6
	406
	43.3
	437
	15.6
	367
	15.3
	694
	36.5


N: number of isolates tested; % Res: percentage of microbiologically resistant isolates (either interpreted as non-wild type by ECOFFs or I/R according to CBPs); –: no data reported; NA: not applicable – if fewer than 10 isolates were tested, the percentage of resistance was not calculated; MSs: Member States.
(a): Data interpreted with clinical breakpoints
(b):  In most countries doing disk diffusion, pefloxacin is used for screening for fluoroquinolone resistance, as recommended by EUCAST.
(c):   Combined data on the class of sulfonamides and the substance sulfamethoxazole within this group.



Antimicrobial resistance in Salmonella Kentucky from humans per country in 2018
	Country
	Gentamicin
	Chloramphenicol
	Ampicillin
	Cefotaxime
	Ceftazidime
	Meropenem
	Tigecycline
	Nalidixic acid

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	14
	64.3
	14
	7.1
	14
	71.4
	14
	0
	14
	0
	14
	0
	14
	0
	14
	92.9

	Belgium
	32
	34.4
	32
	25.0
	32
	68.8
	32
	12.5
	32
	12.5
	32
	0
	31
	32.3
	-
	-

	Denmark
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA

	France
	116
	56.0
	116
	4.3
	116
	74.1
	116
	5.2
	116
	2.6
	116
	1.7
	116
	0
	116
	89.7

	Germany(a)
	89
	49.4
	89
	13.5
	89
	67.4
	89
	10.1
	89
	9
	88
	0
	-
	-
	88
	84.1

	Hungary(a)
	-
	-
	-
	-
	1
	NA
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ireland
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	3
	NA

	Italy
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA

	Malta(a)
	-
	-
	-
	-
	13
	76.9
	13
	30.8
	13
	30.8
	13
	0
	-
	-
	-
	-

	Netherlands
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA

	Poland(a)
	-
	-
	-
	-
	3
	NA
	1
	NA
	-
	-
	-
	-
	-
	-
	-
	-

	Slovenia
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	-
	-
	-
	-

	Spain
	5
	NA
	5
	NA
	5
	NA
	5
	NA
	5
	NA
	5
	NA
	-
	-
	5
	NA

	UK(a)
	-
	-
	30
	6.7
	39
	76.9
	11
	0.0
	9
	NA
	6
	NA
	-
	-
	13
	69.2

	Total (14 MSs)
	266
	51.1
	296
	10.1
	322
	72.7
	291
	8.2
	288
	6.9
	284
	0.7
	170
	5.9
	245
	87.3

	Iceland(a)
	-
	-
	-
	-
	1
	NA
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-





Table 6: Continued
	Country
	Ciprofloxacin(b)
	Azithromycin
	Colistin
	Sulfamethoxazole(c) 
	Trimethoprim
	Co-trimoxazole
	Tetracycline

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	14
	92.9
	14
	7.1
	-
	-
	14
	71.4
	14
	7.1
	-
	-
	14
	64.3

	Belgium
	32
	81.3
	31
	12.9
	-
	-
	32
	75.0
	32
	46.9
	-
	-
	32
	78.1

	Denmark
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	1
	NA
	-
	-
	1
	NA

	France
	116
	89.7
	116
	4.3
	116
	1.7
	116
	71.6
	116
	13.8
	-
	-
	116
	79.3

	Germany(a)
	89
	82.0
	-
	-
	-
	-
	-
	-
	-
	-
	89
	12.4
	88
	73.9

	Hungary(a)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Ireland
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	-
	-
	3
	NA

	Italy
	1
	NA
	-
	-
	1
	NA
	1
	NA
	1
	NA
	-
	-
	1
	NA

	Malta(a)
	13
	69.2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Netherlands
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	4
	NA
	-
	-
	4
	NA

	Poland(a)
	2
	NA
	-
	-
	-
	-
	-
	-
	-
	-
	2
	NA
	-
	-

	Slovenia
	1
	NA
	-
	-
	-
	-
	1
	NA
	1
	NA
	1
	NA
	1
	NA

	Spain
	5
	NA
	-
	-
	-
	-
	5
	NA
	5
	NA
	-
	-
	5
	NA

	UK(a)
	41
	82.9
	-
	-
	-
	-
	10
	40.0
	16
	0
	20
	0
	13
	69.2

	Total (14 MSs)
	322
	85.7
	169
	6.5
	125
	1.6
	187
	71.1
	193
	18.1
	112
	9.8
	278
	76.6

	Iceland(a)
	1
	NA
	-
	-
	-
	-
	-
	-
	-
	-
	1
	NA
	-
	-


N: number of isolates tested; % Res: percentage of microbiologically resistant isolates (either interpreted as non-wild type by ECOFFs or I/R according to CBPs); –: no data reported; NA: not applicable – if fewer than 10 isolates were tested, the percentage of resistance was not calculated; MSs: Member States.
(a): Data interpreted with clinical breakpoints
(b):  In most countries doing disk diffusion, pefloxacin is used for screening for fluoroquinolone resistance, as recommended by EUCAST.
(c):   Combined data on the class of sulfonamides and the substance sulfamethoxazole within this group.
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[bookmark: _Toc33711986]B.2. Antimicrobial resistance in Salmonella spp. from animal carcases
Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from fattening pig carcases, using harmonised ECOFFs, 22 EU MSs and 1 non-MS, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Belgium
	98
	0
	8.2
	65.3
	0
	0
	0
	1
	6.1
	7.1
	2
	0
	61.2
	27.6
	49

	Bulgaria(a)
	6
	0
	0
	33.3
	0
	0
	0
	0
	0
	0
	0
	0
	33.3
	16.7
	33.3

	Croatia
	25
	0
	12
	52
	0
	0
	0
	0
	8
	12
	0
	0
	52
	8
	48

	Cyprus(a)
	4
	0
	50
	25
	0
	0
	0
	0
	0
	0
	0
	0
	25
	0
	25

	Czech Republic
	21
	0
	4.8
	42.9
	0
	0
	0
	0
	4.8
	4.8
	0
	0
	42.9
	0
	42.9

	Denmark
	69
	7.2
	14.5
	55.1
	0
	0
	0
	0
	0
	0
	1.4
	0
	59.4
	14.5
	47.8

	Estonia(a)
	9
	0
	0
	11.1
	0
	0
	0
	0
	0
	0
	0
	0
	11.1
	11.1
	0

	France
	206
	1.9
	5.8
	45.1
	0
	0
	0
	3.4
	0
	0
	0
	0
	68.9
	4.9
	63.6

	Germany
	31
	3.2
	12.9
	64.5
	3.2
	3.2
	0
	3.2
	3.2
	6.5
	0
	12.9
	64.5
	16.1
	51.6

	Greece(a)
	1
	0
	0
	100
	0
	0
	0
	0
	0
	0
	0
	0
	100
	100
	100

	Hungary
	19
	0
	0
	26.3
	0
	0
	0
	0
	0
	0
	0
	0
	21.1
	10.5
	26.3

	Ireland
	54
	27.8
	13
	64.8
	0
	0
	0
	3.7
	7.4
	13
	0
	0
	72.2
	35.2
	66.7

	Italy
	124
	4
	12.9
	39.5
	0
	0
	0
	0
	5.6
	10.5
	0
	0
	46
	16.1
	45.2

	Latvia(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lithuania(a)
	2
	0
	0
	100
	50
	50
	0
	0
	0
	0
	0
	0
	0
	0
	50

	Malta
	17
	0
	0
	17.6
	0
	0
	0
	0
	0
	0
	0
	0
	70.6
	5.9
	41.2

	Poland
	24
	0
	0
	33.3
	0
	0
	0
	0
	4.2
	4.2
	0
	0
	54.2
	16.7
	33.3

	Portugal
	34
	2.9
	20.6
	32.4
	2.9
	2.9
	0
	2.9
	0
	2.9
	11.8
	0
	35.3
	20.6
	47.1

	Romania(a)
	6
	0
	0
	50
	0
	0
	0
	0
	0
	0
	0
	0
	16.7
	0
	33.3

	Slovakia
	19
	0
	5.3
	15.8
	0
	0
	0
	0
	0
	0
	0
	0
	10.5
	5.3
	15.8

	Spain
	180
	7.2
	21.7
	79.4
	1.1
	1.1
	0
	0.6
	8.9
	16.7
	3.3
	1.1
	75.6
	20.6
	85

	United Kingdom(a)
	4
	0
	0
	50
	0
	0
	0
	0
	0
	0
	0
	0
	50
	0
	50

	Total (22 MSs)
	954
	4.6
	11.5
	53
	0.5
	0.5
	0
	1.4
	4
	6.8
	1.4
	0.6
	59.5
	15.5
	56.8

	Iceland(a)
	6
	0
	0
	33.3
	0
	0
	0
	0
	0
	0
	0
	0
	33.3
	33.3
	0


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 


Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from carcases of calves of less than 1 year of age, using harmonised ECOFFs, 7 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Belgium(a)
	6
	0
	0
	33.3
	0
	0
	0
	0
	0
	0
	0
	0
	33.3
	0
	33.3

	Bulgaria(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Croatia(a)
	9
	0
	33.3
	66.7
	0
	0
	0
	0
	11.1
	11.1
	0
	0
	100
	55.6
	55.6

	Denmark(a)
	5
	0
	0
	20
	0
	0
	0
	0
	0
	0
	20
	60
	0
	0
	20

	France
	16
	0
	6.3
	25
	0
	0
	0
	0
	6.3
	6.3
	0
	0
	37.5
	6.3
	25

	Italy(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Spain
	44
	2.3
	2.3
	15.9
	0
	0
	0
	0
	0
	0
	0
	0
	18.2
	9.1
	25

	Total (7 MSs)
	82
	1.2
	6.1
	24.4
	0
	0
	0
	0
	2.4
	2.4
	1.2
	3.7
	30.5
	12.2
	28


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.











Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from carcases of broilers, using harmonised ECOFFs, 19 EU MSs and 2 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	55
	0
	0
	0
	0
	0
	0
	0
	87.3
	87.3
	0
	0
	87.3
	0
	87.3

	Bulgaria(a)
	8
	0
	0
	0
	0
	0
	0
	0
	75
	75
	0
	0
	75
	50
	62.5

	Croatia
	86
	0
	0
	20.9
	0
	0
	0
	0
	93
	93
	0
	0
	16.3
	1.2
	16.3

	Cyprus(a)
	1
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	100
	100

	Czech Republic
	35
	0
	0
	14.3
	0
	0
	0
	8.6
	28.6
	28.6
	0
	5.7
	20
	0
	20

	France
	143
	0.7
	6.3
	11.9
	0
	0
	0
	0.7
	0.7
	0.7
	2.8
	0.7
	13.3
	4.9
	25.2

	Germany
	42
	0
	4.8
	7.1
	0
	0
	0
	4.8
	38.1
	42.9
	0
	0
	23.8
	14.3
	31

	Greece
	13
	7.7
	0
	23.1
	0
	0
	0
	0
	53.8
	92.3
	7.7
	0
	61.5
	0
	53.8

	Hungary
	69
	1.4
	2.9
	21.7
	0
	0
	0
	8.7
	98.6
	98.6
	0
	0
	71
	0
	71

	Ireland(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Malta(a)
	8
	0
	0
	37.5
	0
	0
	0
	0
	37.5
	37.5
	0
	0
	50
	0
	37.5

	Netherlands
	21
	14.3
	0
	23.8
	0
	0
	0
	19
	61.9
	61.9
	0
	0
	61.9
	61.9
	33.3

	Poland
	143
	7
	1.4
	26.6
	0
	0
	0
	0
	77.6
	80.4
	0.7
	2.1
	51
	0.7
	49.7

	Portugal(a)
	6
	0
	0
	16.7
	16.7
	16.7
	0
	16.7
	66.7
	66.7
	16.7
	16.7
	33.3
	33.3
	50

	Romania
	35
	0
	0
	2.9
	0
	0
	0
	0
	45.7
	48.6
	0
	0
	40
	20
	40

	Slovakia(a)
	6
	0
	0
	33.3
	0
	0
	0
	0
	66.7
	66.7
	0
	0
	50
	16.7
	50

	Slovenia
	11
	0
	0
	27.3
	0
	0
	0
	0
	90.9
	100
	0
	0
	90.9
	0
	90.9

	Spain
	88
	1.1
	3.4
	6.8
	0
	0
	0
	1.1
	31.8
	43.2
	1.1
	3.4
	15.9
	10.2
	21.6

	United Kingdom
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0

	Total (19 MSs)
	873
	1.9
	2.1
	13.7
	0.1
	0.1
	0
	2.1
	48.8
	51.4
	0.9
	1.1
	33.9
	6.1
	35.5

	Iceland(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Republic of North Macedonia(a)
	6
	0
	0
	16.7
	0
	0
	0
	0
	0
	0
	0
	0
	16.7
	0
	16.7


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
(a):	The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.


Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from carcases of fattening turkeys, using harmonised ECOFFs, 9 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Czech Republic(a)
	5
	0
	0
	80
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	80

	France
	188
	0
	2.1
	12.2
	0
	0
	0
	0
	3.7
	3.7
	0
	2.1
	8
	5.9
	62.8

	Germany
	91
	0
	1.1
	13.2
	0
	0
	0
	0
	41.8
	51.6
	1.1
	0
	13.2
	3.3
	39.6

	Hungary
	29
	3.4
	3.4
	31
	0
	0
	0
	6.9
	75.9
	89.7
	0
	0
	24.1
	13.8
	69

	Ireland(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	100
	0
	100

	Poland
	17
	23.5
	11.8
	52.9
	0
	0
	0
	0
	52.9
	76.5
	0
	0
	47.1
	0
	47.1

	Romania
	13
	0
	0
	0
	0
	0
	0
	0
	0
	100
	0
	38.5
	0
	0
	100

	Spain
	11
	9.1
	0
	18.2
	0
	0
	0
	0
	81.8
	90.9
	0
	0
	36.4
	18.2
	27.3

	United Kingdom(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	66.7
	0
	66.7

	Total (9 MSs)
	358
	1.7
	2.2
	16.5
	0
	0
	0
	0.6
	23.7
	32.4
	0.3
	2.5
	13.7
	5.6
	57.3


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
(a):	The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.



[bookmark: _Toc33711987]B.3. Antimicrobial resistance in Salmonella spp. from food-producing animals
[bookmark: _Ref498529193]Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from fattening pigs, using harmonised ECOFFs, 8 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Croatia
	40
	2.5
	12.5
	45
	0
	0
	0
	0
	12.5
	12.5
	0
	0
	47.5
	7.5
	47.5

	Denmark
	44
	2.3
	2.3
	29.5
	0
	0
	0
	0
	0
	0
	2.3
	0
	34.1
	13.6
	52.3

	Estonia(a)
	7
	0
	0
	14.3
	0
	0
	0
	0
	0
	0
	0
	14.3
	14.3
	28.6
	14.3

	Germany
	49
	0
	24.5
	71.4
	0
	0
	0
	8.2
	2
	6.1
	0
	2
	73.5
	20.4
	71.4

	Italy
	118
	8.5
	9.3
	38.1
	2.5
	2.5
	0
	0.8
	2.5
	5.9
	0.8
	2.5
	48.3
	8.5
	49.2

	Netherlands
	50
	0
	10
	76
	0
	0
	0
	2
	0
	0
	0
	6
	68
	16
	58

	Spain
	164
	9.8
	 21.3
	67.1
	1.2
	0.6
	0
	0.6
	12.8
	 20.7
	6.1
	0.6
	72
	36
	75

	Sweden(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total (8 MS) 
	474
	 5.9
	14.6
	54.9
	1.1
	0.8
	0
	1.5
	6.3
	10.3
	2.5
	1.9
	59.1
	20.7
	60.8


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.
Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from cattle, using harmonised ECOFFs, 7 EU MSs and 1 non-MS, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Croatia
	14
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	14.3
	14.3
	0

	Estonia(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	25
	0
	25
	0
	0
	0

	Finland(a)
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Italy
	26
	11.5
	38.5
	57.7
	0
	0
	0
	3.8
	34.6
	42.3
	0
	0
	84.6
	23.1
	88.5

	Netherlands
	40
	22.5
	35
	37.5
	0
	0
	0
	0
	2.5
	2.5
	5
	35
	47.5
	17.5
	45

	Spain
	16
	0
	6.3
	18.8
	0
	0
	0
	0
	6.3
	6.3
	0
	0
	25
	6.3
	25

	Sweden(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	25
	0
	0
	0

	Total (7 MSs)
	110
	10.9
	22.7
	30.0
	0
	0
	0
	0.9
	10.0
	12.7
	1.8
	14.5
	42.7
	14.5
	40.9

	Switzerland
	66
	0
	3
	30.3
	0
	0
	0
	0
	0
	0
	0
	0
	31.8
	0
	34.8


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.



Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from broiler flocks, using harmonised ECOFFs, 25 EU MSs and 1 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	170
	0
	0
	2.4
	0
	0
	0
	0.6
	70
	70
	0
	1.8
	70.6
	1.2
	70.6

	Belgium
	180
	1.7
	5
	40.6
	0.6
	0.6
	0
	11.1
	41.1
	41.1
	2.8
	5
	67.8
	43.9
	43.9

	Bulgaria(a)
	5
	0
	0
	0
	0
	0
	0
	0
	20
	20
	0
	0
	20
	0
	20

	Croatia
	84
	0
	1.2
	16.7
	0
	0
	0
	0
	89.3
	88.1
	1.2
	0
	19
	0
	19

	Cyprus
	35
	22.9
	5.7
	22.9
	0
	0
	0
	28.6
	91.4
	91.4
	0
	2.9
	91.4
	65.7
	91.4

	Czech Republic
	116
	0.9
	0
	3.4
	0
	0
	0
	0.9
	21.6
	28.4
	0
	10.3
	9.5
	0
	9.5

	Denmark
	31
	0
	3.2
	29
	0
	0
	0
	0
	0
	0
	0
	0
	29
	0
	54.8

	France
	165
	5.5
	0.6
	6.7
	0
	0
	0
	0.6
	1.8
	1.8
	0
	2.4
	8.5
	3.6
	8.5

	Germany
	28
	0
	0
	10.7
	0
	0
	0
	0
	39.3
	39.3
	0
	7.1
	42.9
	14.3
	28.6

	Greece
	24
	0
	0
	0
	0
	0
	0
	0
	41.7
	79.2
	8.3
	0
	37.5
	8.3
	20.8

	Hungary
	170
	0.6
	1.8
	30
	1.2
	2.4
	0
	2.4
	92.4
	92.9
	1.2
	0
	45.3
	0
	47.1

	Ireland
	22
	0
	0
	4.5
	0
	4.5
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Italy
	121
	0
	7.4
	42.1
	24.8
	24.8
	0
	0
	52.1
	56.2
	0
	0
	62
	48.8
	59.5

	Latvia(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	50
	0
	50

	Luxembourg(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Malta
	65
	4.6
	3.1
	49.2
	6.2
	4.6
	0
	1.5
	43.1
	43.1
	0
	1.5
	35.4
	0
	20

	Netherlands(a)
	7
	14.3
	0
	28.6
	14.3
	14.3
	0
	14.3
	57.1
	57.1
	0
	0
	71.4
	57.1
	71.4

	Poland
	95
	2.1
	9.5
	13.7
	0
	0
	0
	0
	75.8
	78.9
	1.1
	2.1
	58.9
	8.4
	51.6

	Portugal
	66
	0
	3
	10.6
	0
	0
	0
	1.5
	4.5
	9.1
	0
	3
	12.1
	12.1
	4.5

	Romania
	170
	2.9
	2.4
	17.1
	0.6
	0.6
	0
	4.7
	60
	68.8
	1.2
	0
	41.2
	12.9
	41.8

	Slovakia
	61
	0
	0
	37.7
	0
	0
	0
	0
	88.5
	88.5
	0
	0
	47.5
	0
	47.5

	Slovenia
	129
	0
	0
	22.5
	0
	0
	0
	10.1
	91.5
	91.5
	0
	0
	88.4
	0
	88.4

	Spain
	170
	10.6
	2.4
	12.9
	1.2
	0
	0
	0
	37.6
	45.3
	0
	4.1
	32.9
	17.6
	32.4

	Sweden(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	United Kingdom
	171
	0
	0
	2.9
	0
	0
	0
	0
	2.9
	6.4
	0
	1.2
	5.8
	3.5
	4.1

	Total (25 MSs) 
	2,091
	2.4
	2.2
	18.7
	2
	2
	0
	2.9
	48.8
	51.7
	0.6
	2.2
	41.6
	12.1
	38.4

	Iceland(a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.


Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from laying hen flocks, using harmonised ECOFFs, 24 EU MSs and 1 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	40
	0
	2.5
	2.5
	0
	0
	0
	0
	5
	5
	0
	15
	7.5
	0
	12.5

	Belgium
	32
	0
	6.3
	15.6
	3.1
	0
	0
	6.3
	9.4
	12.5
	0
	12.5
	18.8
	12.5
	21.9

	Bulgaria
	34
	0
	0
	0
	0
	0
	0
	0
	17.6
	17.6
	0
	17.6
	0
	0
	0

	Croatia
	27
	7.4
	0
	22.2
	0
	0
	0
	0
	25.9
	29.6
	0
	0
	18.5
	0
	18.5

	Cyprus
	10
	10
	0
	10
	0
	0
	0
	10
	20
	20
	0
	0
	20
	20
	30

	Czech Republic(a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Denmark
	12
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	16.7
	0
	16.7

	Estonia(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	France
	115
	0
	0
	3.5
	0
	0
	0
	0
	1.7
	1.7
	0
	4.3
	3.5
	0
	3.5

	Germany
	108
	0
	0
	3.7
	0
	0
	0
	0.9
	3.7
	4.6
	0
	29.6
	7.4
	0.9
	4.6

	Greece
	37
	0
	0
	0
	0
	0
	0
	0
	0
	10.8
	0
	0
	0
	0
	0

	Hungary
	53
	1.9
	1.9
	9.4
	1.9
	1.9
	0
	1.9
	17
	18.9
	0
	3.8
	5.7
	0
	5.7

	Ireland(a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	20

	Italy
	179
	0
	2.2
	3.9
	0.6
	0.6
	0
	0
	49.2
	49.2
	0
	8.9
	10.6
	3.4
	11.7

	Malta
	40
	7.5
	0
	10
	0
	0
	0
	0
	7.5
	7.5
	0
	2.5
	10
	0
	10

	Netherlands
	15
	0
	0
	0
	0
	0
	0
	0
	6.7
	6.7
	0
	26.7
	0
	0
	0

	Poland
	142
	1.4
	2.1
	6.3
	0
	0
	0
	0
	17.6
	19.7
	0
	6.3
	14.1
	0.7
	2.8

	Portugal
	28
	0
	10.7
	3.6
	0
	0
	0
	0
	0
	0
	0
	0
	3.6
	7.1
	7.1

	Romania
	47
	2.1
	2.1
	4.3
	0
	0
	0
	0
	14.9
	14.9
	0
	0
	10.6
	0
	8.5

	Slovakia
	16
	6.3
	0
	0
	0
	0
	0
	0
	6.3
	6.3
	0
	6.3
	6.3
	0
	6.3

	Slovenia
	11
	0
	0
	0
	0
	0
	0
	0
	45.5
	45.5
	0
	0
	36.4
	0
	36.4

	Spain
	169
	0.6
	0
	4.1
	0
	0
	0
	0
	7.1
	8.9
	0
	7.1
	7.7
	3.6
	6.5

	Sweden(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	United Kingdom
	52
	1.9
	1.9
	15.4
	0
	0
	0
	0
	1.9
	3.8
	0
	0
	13.5
	5.8
	11.5

	Total (24 MSs) 
	1,185
	1.1
	1.4
	5.4
	0.3
	0.2
	0
	0.4
	15
	16.3
	0
	8.3
	9
	2.1
	7.8

	Republic of North Macedonia
	9
	0
	0
	11.1
	11.1
	11.1
	0
	0
	0
	11.1
	0
	0
	11.1
	0
	11.1


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.


Occurrence of resistance (%) to selected antimicrobials in Salmonella spp. from fattening turkey flocks, using harmonised ECOFFs, 16 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	15
	6.7
	0
	20
	0
	0
	0
	0
	6.7
	6.7
	0
	13.3
	13.3
	0
	20

	Belgium(a)
	5
	0
	20
	40
	0
	0
	0
	0
	20
	20
	0
	0
	40
	0
	40

	Croatia
	11
	9.1
	0
	0
	0
	0
	0
	0
	18.2
	27.3
	0
	0
	18.2
	9.1
	9.1

	Cyprus(a)
	5
	0
	0
	0
	0
	0
	0
	0
	40
	40
	0
	0
	60
	60
	60

	Czech Republic
	10
	0
	0
	20
	0
	0
	0
	0
	10
	10
	0
	0
	20
	10
	20

	France
	153
	0
	3.9
	30.7
	0
	0
	0
	0
	13.1
	13.1
	0
	2.6
	28.1
	16.3
	30.1

	Germany(a)
	9
	0
	0
	33.3
	0
	0
	0
	11.1
	11.1
	22.2
	0
	0
	33.3
	0
	11.1

	Hungary
	170
	10
	1.8
	55.9
	0
	0
	0
	20.6
	76.5
	93.5
	0
	3.5
	37.1
	12.9
	85.9

	Ireland
	16
	0
	0
	6.3
	0
	0
	0
	0
	25
	25
	0
	0
	56.3
	0
	56.3

	Italy
	49
	8.2
	8.2
	61.2
	26.5
	26.5
	0
	0
	61.2
	69.4
	8.2
	0
	49
	46.9
	69.4

	Poland
	20
	40
	20
	60
	5
	5
	0
	0
	60
	60
	0
	0
	65
	5
	55

	Portugal(a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Romania(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	50
	0
	0
	0
	0
	50

	Slovakia(a)
	5
	100
	0
	100
	0
	0
	0
	20
	100
	100
	0
	0
	100
	0
	100

	Spain
	170
	12.4
	7.1
	54.1
	4.1
	0.6
	0
	1.8
	34.7
	55.3
	0
	0
	54.1
	33.5
	47.6

	United Kingdom
	170
	1.2
	0
	4.7
	0
	0
	0
	0
	4.1
	5.3
	0
	0
	75.3
	1.8
	75.3

	Total (16 MSs) 
	815
	7.2
	3.7
	36.8
	2.6
	1.8
	0
	4.9
	33.7
	42.7
	0.5
	1.5
	48
	16.7
	58


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data.








Occurrence of resistance to selected antimicrobials in Salmonella Derby
Occurrence of resistance (%) to selected antimicrobials in Salmonella Derby from fattening pig carcases, using harmonised ECOFFs, 19 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Belgium
	17
	0
	5.9
	17.6
	0
	0
	0
	0
	0
	0
	0
	0
	47.1
	23.5
	17.6

	Bulgaria(a)
	2
	0
	0
	50
	0
	0
	0
	0
	0
	0
	0
	0
	50
	50
	50

	Croatia(a)
	3
	0
	33.3
	33.3
	0
	0
	0
	0
	0
	0
	0
	0
	33.3
	33.3
	33.3

	Czech Republic
	11
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	9.1

	Denmark
	22
	0
	9.1
	18.2
	0
	0
	0
	0
	0
	0
	0
	0
	22.7
	22.7
	22.7

	Estonia(a)
	9
	0
	0
	11.1
	0
	0
	0
	0
	0
	0
	0
	0
	11.1
	11.1
	0

	France
	62
	3.2
	1.6
	4.8
	0
	0
	0
	1.6
	0
	0
	0
	0
	62.9
	1.6
	58.1

	Germany(a)
	7
	0
	14.3
	14.3
	14.3
	14.3
	0
	0
	14.3
	14.3
	0
	14.3
	0
	0
	0

	Hungary
	10
	0
	0
	30
	0
	0
	0
	0
	0
	0
	0
	0
	30
	20
	40

	Ireland(a)
	8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	37.5
	37.5
	37.5

	Italy
	50
	0
	6
	12
	0
	0
	0
	0
	4
	6.0
	0
	0
	30
	12
	28

	Latvia(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Lithuania(a)
	1
	0
	0
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	100

	Malta(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	100
	0
	100

	Poland(a)
	8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	62.5
	25
	25

	Portugal
	18
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	5.6
	0
	5.6

	Slovakia
	13
	0
	0
	7.7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Spain
	10
	0
	0
	0
	0
	0
	0
	0
	0
	20.0
	0
	0
	30
	20
	30

	United Kingdom(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total (19 MSs)
	254
	0.8
	3.5
	9.8
	0.4
	0.4
	0
	0.4
	1.2
	2.4
	0
	0.4
	33.9
	11
	29.9


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline.
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total from all MSs data.



Occurrence of resistance (%) to selected antimicrobials in Salmonella Derby from carcases of calves of less than 1 year of age, using harmonised ECOFFs, 2 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Croatia(a)
	3
	0
	33.3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0

	France(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	25
	0
	0

	Total (2 MSs)
	7
	0
	14.3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	57.1
	42.9
	0


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline.
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total from all MSs data.

[bookmark: _Ref498589660]Occurrence of resistance (%) to selected antimicrobials in Salmonella Derby from fattening pigs, using harmonised ECOFFs, 7 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Croatia(a)
	7
	0
	14.3
	14.3
	0
	0
	0
	0
	0
	0
	0
	0
	14.3
	14.3
	28.6

	Denmark
	21
	0
	0
	14.3
	0
	0
	0
	0
	0
	0
	4.8
	0
	19
	19
	38.1

	Estonia(a)
	5
	0
	0
	20
	0
	0
	0
	0
	0
	0
	0
	20
	20
	40
	20

	Germany(a)
	8
	0
	12.5
	12.5
	0
	0
	0
	0
	0
	0
	0
	0
	12.5
	12.5
	12.5

	Italy
	40
	0
	0
	5
	0
	0
	0
	0
	2.5
	2.5
	0
	0
	27.5
	5
	30

	Netherlands(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	50
	0
	0
	0

	Spain
	15
	0
	6.7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	46.7
	46.7
	66.7

	Total (7 MSs)
	98
	0
	 3.1
	 8.2
	0
	0
	0
	0
	1
	1
	1
	2
	 25.5
	 17.3
	 34.7


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline.
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total from all MSs data.



Occurrence of resistance (%) to selected antimicrobials in Salmonella Derby from cattle, using harmonised ECOFFs, 2 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Croatia(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	50
	50
	0

	Italy(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	100
	0
	100

	Total (2 MSs)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	66.7
	33.3
	33.3


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline.
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total from all MSs data.



Occurrence of resistance (%) to selected antimicrobials in S. Infantis
Occurrence of resistance (%) to selected antimicrobials in S. Infantis from broiler carcases, using harmonised ECOFFs, 16 EU MSs and 1 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	49
	0
	0
	0
	0
	0
	0
	0
	98
	98
	0
	0
	98
	0
	98

	Bulgaria(a)
	7
	0
	0
	0
	0
	0
	0
	0
	85.7
	85.7
	0
	0
	85.7
	57.1
	71.4

	Croatia
	79
	0
	0
	21.5
	0
	0
	0
	0
	98.7
	98.7
	0
	0
	17.7
	1.3
	17.7

	Cyprus(a)
	1
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	100
	100

	Czech Republic
	12
	0
	0
	41.7
	0
	0
	0
	25
	58.3
	58.3
	0
	0
	58.3
	0
	58.3

	Germany(a)
	9
	0
	11.1
	0
	0
	0
	0
	11.1
	77.8
	77.8
	0
	0
	77.8
	0
	77.8

	Greece(a)
	6
	16.7
	0
	33.3
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Hungary
	58
	1.7
	3.4
	10.3
	0
	0
	0
	10.3
	100
	100
	0
	0
	84.5
	0
	84.5

	Malta(a)
	3
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Netherlands(a)
	9
	11.1
	0
	11.1
	0
	0
	0
	33.3
	77.8
	66.7
	0
	0
	77.8
	44.4
	66.7

	Poland
	35
	0
	0
	5.7
	0
	0
	0
	0
	88.6
	88.6
	2.9
	0
	91.4
	2.9
	85.7

	Portugal(a)
	2
	0
	0
	0
	0
	0
	0
	50
	100
	100
	0
	50
	100
	50
	100

	Romania
	16
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	87.5
	43.8
	87.5

	Slovakia(a)
	2
	0
	0
	50
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Slovenia
	11
	0
	0
	27.3
	0
	0
	0
	0
	90.9
	100
	0
	0
	90.9
	0
	90.9

	Spain
	19
	0
	10.5
	0
	0
	0
	0
	5.3
	100
	100
	5.3
	0
	63.2
	42.1
	63.2

	Total (16 MSs)
	318
	0.9
	1.6
	11.6
	0
	0
	0
	4.7
	94.7
	94.7
	0.6
	0.3
	69.2
	8.5
	67.9

	Iceland(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Infantis from turkey carcases, using harmonised ECOFFs, 2 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Germany(a)
	3
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Hungary(a)
	5
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	80
	0
	80

	Total (2 MSs)
	8
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	87.5
	0
	87.5


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 

Occurrence of resistance (%) to selected antimicrobials in S. Infantis from broilers, using harmonised ECOFFs, 20 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	122
	0
	0
	1.6
	0
	0
	0
	0.8
	97.5
	97.5
	0
	2.5
	96.7
	0
	97.5

	Belgium
	60
	0
	3.3
	53.3
	0
	0
	0
	15
	90
	90
	0
	0
	95
	48.3
	86.7

	Bulgaria(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Croatia
	51
	0
	2
	27.5
	0
	0
	0
	0
	90.2
	90.2
	0
	0
	31.4
	0
	29.4

	Cyprus
	25
	4
	8
	4
	0
	0
	0
	40
	100
	100
	0
	0
	100
	92
	100

	Czech Republic
	10
	0
	0
	30
	0
	0
	0
	10
	100
	100
	0
	0
	100
	0
	100

	France(a)
	5
	0
	0
	0
	0
	0
	0
	0
	20
	20
	0
	0
	20
	0
	20

	Germany(a)
	9
	0
	0
	22.2
	0
	0
	0
	0
	88.9
	88.9
	0
	11.1
	100
	11.1
	88.9

	Greece(a)
	3
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Hungary
	113
	0
	2.7
	8
	1.8
	3.5
	0
	3.5
	100
	100
	1.8
	0
	66.4
	0
	69

	Ireland(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Italy
	59
	0
	13.6
	74.6
	50.8
	50.8
	0
	0
	94.9
	94.9
	0
	0
	93.2
	91.5
	93.2

	Malta
	15
	0
	0
	0
	0
	0
	0
	6.7
	46.7
	46.7
	0
	0
	66.7
	0
	46.7

	Netherlands(a)
	3
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	66.7
	100

	Poland
	34
	0
	5.9
	5.9
	0
	0
	0
	0
	91.2
	91.2
	0
	0
	94.1
	20.6
	91.2

	Portugal(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Romania
	64
	0
	3.1
	6.3
	0
	0
	0
	12.5
	98.4
	98.4
	0
	0
	87.5
	28.1
	87.5

	Slovakia
	51
	0
	0
	45.1
	0
	0
	0
	0
	100
	100
	0
	0
	54.9
	0
	54.9

	Slovenia
	115
	0
	0
	21.7
	0
	0
	0
	11.3
	100
	100
	0
	0
	96.5
	0
	96.5

	Spain
	39
	2.6
	0
	0
	0
	0
	0
	0
	69.2
	69.2
	0
	0
	64.1
	48.7
	64.1

	Total (20 MSs)
	786
	0.3
	2.5
	2
	4.1
	4.3
	0
	6
	93.1
	93.1
	0.3
	0.5
	80.7
	19.5
	79.8


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 

Occurrence of resistance (%) to selected antimicrobials in S. Infantis from laying hens, using harmonised ECOFFs, 16 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria(a)
	2
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Belgium
	14
	0
	7.1
	14.3
	0
	0
	0
	7.1
	14.3
	21.4
	0
	0
	28.6
	21.4
	28.6

	Bulgaria(a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Croatia(a)
	5
	0
	0
	60
	0
	0
	0
	0
	100
	100
	0
	0
	20
	0
	20

	Cyprus(a)
	2
	0
	0
	0
	0
	0
	0
	50
	50
	50
	0
	0
	50
	50
	50

	France(a)
	4
	0
	0
	0
	0
	0
	0
	0
	25
	25
	0
	0
	0
	0
	0

	Germany(a)
	5
	0
	0
	20
	0
	0
	0
	0
	60
	60
	0
	0
	40
	0
	40

	Greece(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hungary(a)
	4
	0
	0
	0
	0
	0
	0
	25
	75
	75
	0
	0
	50
	0
	50

	Italy
	11
	0
	0
	9.1
	9.1
	9.1
	0
	0
	9.1
	9.1
	0
	0
	27.3
	27.3
	27.3

	Malta
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Netherlands(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Poland
	13
	0
	0
	7.7
	0
	0
	0
	0
	15.4
	15.4
	0
	0
	15.4
	0
	15.4

	Portugal(a)
	7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	14.3
	0

	Romania(a)
	3
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Spain
	21
	0
	0
	0
	0
	0
	0
	0
	14.3
	14.3
	0
	4.8
	9.5
	4.8
	9.5

	Total (16 MSs)
	114
	0
	0.9
	7
	0.9
	0.9
	0
	2.6
	22.8
	23.7
	0
	0.9
	19.3
	7.9
	19.3


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Infantis from fattening turkeys, using harmonised ECOFFs, 8 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria(a)
	2
	0
	0
	0
	0
	0
	0
	0
	50
	50
	0
	0
	50
	0
	50

	Croatia(a)
	3
	0
	0
	0
	0
	0
	0
	0
	66.7
	66.7
	0
	0
	0
	0
	0

	Cyprus(a)
	2
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	100
	100

	France(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hungary
	33
	0
	0
	24.2
	0
	0
	0
	15.2
	100
	100
	0
	3
	97
	3
	100

	Italy
	12
	0
	0
	66.7
	58.3
	58.3
	0
	0
	100
	100
	0
	0
	83.3
	83.3
	83.3

	Poland(a)
	1
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Spain
	12
	0
	0
	0
	0
	0
	0
	0
	91.7
	97.7
	0
	0
	25
	25
	25

	Total (8 MSs)
	66
	0
	0
	24.2
	10.6
	10.6
	0
	7.6
	93.9
	93.9
	0
	1.5
	74.2
	24.2
	75.8


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 




Occurrence of resistance (%) to selected antimicrobials in S. Kentucky
Occurrence of resistance (%) to selected antimicrobials in S. Kentucky from broiler carcases, using harmonised ECOFFs, 7 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Croatia(a)
	1
	0
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	France(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hungary(a)
	9
	0
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Ireland(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Malta(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Poland
	11
	81.8
	9.1
	100
	0
	0
	0
	0
	100
	100
	0
	0
	90.9
	0
	81.8

	Spain(a)
	2
	0
	0
	50
	0
	0
	0
	0
	50
	50
	0
	0
	0
	0
	0

	Total (7 MSs)
	27
	33.3
	3.7
	81.5
	0
	0
	0
	0
	81.5
	81.5
	0
	0
	37
	0
	33.3


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 


Occurrence of resistance (%) to selected antimicrobials in S. Kentucky from turkey carcases, using harmonised ECOFFs, 3 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Hungary(a)
	3
	33.3
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	33.3
	0
	33.3

	Poland(a)
	4
	100
	25
	100
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Spain(a)
	1
	100
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Total (3 MSs)
	8
	75
	12.5
	100
	0
	0
	0
	0
	100
	100
	0
	0
	75
	0
	75


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Kentucky from broilers, using harmonised ECOFFs, 10 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Cyprus(a)
	8
	87.5
	0
	87.5
	0
	0
	0
	0
	87.5
	87.5
	0
	12.5
	87.5
	0
	87.5

	Czech Republic(a)
	1
	100
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Hungary
	41
	0
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Ireland(a)
	5
	0
	0
	20
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Italy(a)
	1
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Malta
	23
	13
	8.7
	60.9
	17.4
	13
	0
	0
	82.6
	82.6
	0
	0
	30.4
	0
	13

	Netherlands(a)
	1
	100
	0
	100
	100
	100
	0
	100
	100
	100
	0
	0
	100
	0
	100

	Poland(a)
	2
	100
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Romania
	10
	50
	0
	90
	0
	0
	0
	0
	100
	100
	10
	0
	60
	10
	50

	Spain
	17
	52.9
	0
	47.1
	0
	0
	0
	0
	70.6
	70.6
	0
	0
	58.8
	0
	58.8

	Total (10 MSs)
	109
	25.7
	1.8
	77.1
	4.6
	3.7
	0
	0.9
	86.2
	86.2
	0.9
	0.9
	31.2
	0.9
	26.6


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 

Occurrence of resistance (%) to selected antimicrobials in S. Kentucky from laying hens, using harmonised ECOFFs, 7 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Hungary(a)
	3
	0
	0
	100
	33.3
	33.3
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Italy
	84
	0
	4.8
	3.6
	0
	0
	0
	0
	95.2
	95.2
	0
	1.2
	13.1
	3.6
	15.5

	Malta
	10
	30
	0
	30
	0
	0
	0
	0
	30
	30
	0
	0
	30
	0
	30

	Poland(a)
	1
	0
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Romania(a)
	1
	100
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Spain
	12
	8.3
	0
	8.3
	0
	0
	0
	0
	16.7
	16.7
	0
	0
	16.7
	8.3
	8.3

	United Kingdom(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total (7 MSs)
	113
	4.4
	3.5
	10.6
	0.9
	0.9
	0
	0
	79.6
	79.6
	0
	0.9
	15
	3.5
	15.9


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Kentucky from fattening turkeys, using harmonised ECOFFs, 5 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Hungary
	23
	73.9
	0
	91.3
	0
	0
	0
	0
	100
	100
	0
	0
	82.6
	0
	87

	Italy(a)
	1
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Poland(a)
	6
	100
	0
	100
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	0

	Slovakia(a)
	5
	100
	0
	100
	0
	0
	0
	20
	100
	100
	0
	0
	100
	0
	100

	Spain
	18
	83.3
	22.2
	83.3
	0
	0
	0
	16.7
	88.9
	88.9
	0
	0
	88.9
	16.7
	83.3

	Total (5 MSs)
	53
	81.1
	7.5
	88.7
	0
	0
	0
	7.5
	96.2
	96.2
	0
	0
	86.8
	5.7
	86.8


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Enteritidis

Occurrence of resistance (%) to selected antimicrobials in S. Enteritidis from broiler carcases, using harmonised ECOFFs, 8 EU MSs and 1 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Croatia(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Czech Republic
	13
	0
	0
	0
	0
	0
	0
	0
	15.4
	15.4
	0
	15.4
	0
	0
	0

	France(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	50
	0
	0
	0
	0

	Germany(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Poland
	39
	0
	0
	5.1
	0
	0
	0
	0
	76.9
	76.9
	0
	5.1
	0
	0
	0

	Portugal(a)
	1
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Slovakia(a)
	3
	0
	0
	0
	0
	0
	0
	0
	66.7
	66.7
	0
	0
	0
	0
	0

	Spain(a)
	4
	0
	0
	0
	0
	0
	0
	0
	75
	75
	0
	0
	0
	0
	0

	Total (8 MSs)
	64
	0
	0
	3.1
	0
	0
	0
	0
	59.4
	59.4
	1.6
	6.3
	0
	0
	0

	Republic of North Macedonia (a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Enteritidis from broilers, using harmonised ECOFFs, 15 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Belgium(a)
	2
	0
	0
	50
	0
	0
	0
	50
	50
	50
	0
	0
	50
	0
	0

	Czech Republic
	79
	0
	0
	0
	0
	0
	0
	0
	17.7
	17.7
	0
	15.2
	0
	0
	0

	Denmark(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	France
	10
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	10
	0
	0
	0

	Germany(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	33.3
	0
	0
	0

	Hungary(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Italy(a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Netherlands(a)
	1
	0
	0
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0
	100
	100

	Poland
	35
	0
	2.9
	5.7
	0
	0
	0
	0
	65.7
	68.6
	0
	5.7
	17.1
	2.9
	2.9

	Portugal(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	50
	0
	0
	0

	Romania(a)
	3
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0

	Slovakia(a)
	6
	0
	0
	0
	0
	0
	0
	0
	33.3
	33.3
	0
	0
	0
	0
	0

	Spain(a)
	7
	0
	0
	0
	0
	0
	0
	0
	71.4
	71.4
	0
	85.7
	28.6
	0
	14.3

	United Kingdom(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	66.7
	0
	0
	0

	Total (15 MSs)
	162
	0
	0.6
	2.5
	0
	0
	0
	0.6
	29.6
	30.2
	0
	15.4
	5.6
	1.2
	1.9


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Enteritidis from laying hens, using harmonised ECOFFs, 21 EU MSs and 1 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	17
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	35.3
	0
	0
	0

	Belgium(a)
	9
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	33.3
	0
	0
	0

	Bulgaria
	16
	0
	0
	0
	0
	0
	0
	0
	6.3
	6.3
	0
	37.5
	0
	0
	0

	Croatia(a)
	5
	0
	0
	0
	0
	0
	0
	0
	0
	20
	0
	0
	0
	0
	0

	Czech Republic(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Denmark(a)
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Estonia(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	France
	25
	0
	0
	0
	0
	0
	0
	0
	4
	4
	0
	8
	0
	0
	0

	Germany
	52
	0
	0
	0
	0
	0
	0
	0
	1.9
	1.9
	0
	61.5
	0
	0
	0

	Greece(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hungary
	15
	0
	0
	0
	0
	0
	0
	0
	20
	20
	0
	6.7
	0
	0
	0

	Italy
	34
	0
	0
	2.9
	0
	0
	0
	0
	8.8
	8.8
	0
	38.2
	8.8
	0
	5.9

	Malta(a)
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	16.7
	0
	0
	0

	Netherlands(a)
	8
	0
	0
	0
	0
	0
	0
	0
	12.5
	12.5
	0
	50
	0
	0
	0

	Poland
	109
	0
	1.8
	5.5
	0
	0
	0
	0
	18.3
	20.2
	0
	8.3
	13.8
	0.9
	1.8

	Portugal(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Romania(a)
	8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Slovakia(a)
	9
	0
	0
	0
	0
	0
	0
	0
	11.1
	11.1
	0
	11.1
	0
	0
	0

	Slovenia(a)
	1
	0
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	100
	0
	100

	Spain
	24
	0
	0
	4.2
	0
	0
	0
	0
	16.7
	16.7
	0
	33.3
	0
	0
	0

	United Kingdom(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total (21 MSs)
	361
	0
	0.6
	2.2
	0
	0
	0
	0
	10
	10.8
	0
	23.8
	5.3
	0.3
	1.4

	Republic of North Macedonia(a)
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 



Occurrence of resistance (%) to selected antimicrobials in S. Enteritidis from fattening turkeys, using harmonised ECOFFs, 6 EU MSs, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria(a)
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Croatia(a)
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Czech Republic(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	France(a)
	8
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	12.5
	0
	0
	0

	Poland(a)
	4
	25
	0
	25
	0
	0
	0
	0
	50
	50
	0
	0
	25
	0
	25

	Spain(a)
	3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total (6 MSs)
	21
	4.8
	0
	4.8
	0
	0
	0
	0
	9.5
	9.5
	0
	4.8
	4.8
	0
	4.8


ECOFFs: epidemiological cut-off values; N: number of isolates tested; MSs: Member States; GEN: gentamicin; CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: ceftazidime; MEM: meropenem; TGC: tigecycline; NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. [bookmark: _GoBack]The occurrence of resistance is assessed on less than 10 isolates and should only be considered as part of the total of MSs data. 
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[bookmark: _Toc33711988][bookmark: _Hlk32331732]Annex C - Antimicrobial resistance in Campylobacter spp.
[bookmark: _Toc33711989]C.1. Antimicrobial resistance in Campylobacter spp. from humans
1. Antimicrobial resistance in Campylobacter jejuni from humans per country in 2018
	Country
	Gentamicin
	Co-amoxiclav
	Ciprofloxacin
	Erythromycin
	Tetracyclines

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	356
	0
	-
	-
	356
	75.6
	356
	0.3
	356
	45.5

	Cyprus
	-
	-
	-
	-
	44
	68.2
	44
	0
	44
	63.6

	Denmark
	94
	0
	-
	-
	94
	39.4
	94
	0
	94
	34

	Estonia
	253
	0
	-
	-
	253
	85.8
	253
	1.2
	253
	68.4

	Finland
	-
	-
	-
	-
	2,485
	69.4
	2,515
	2.5
	1,162
	44.1

	France(a)
	5,716
	0.3
	6,322
	0.4
	6,323
	54.6
	6,325
	0.5
	6,316
	44.6

	Ireland(a)
	-
	-
	-
	-
	41
	34.1
	41
	0
	41
	39.0

	Italy
	63
	0
	-
	-
	63
	61.9
	63
	0
	63
	58.7

	Lithuania(a)
	-
	-
	-
	-
	535
	92.3
	533
	3.8
	387
	65.1

	Luxembourg
	-
	-
	500
	0.4
	501
	63.9
	500
	0.4
	501
	54.3

	Malta
	7
	NA
	7
	NA
	190
	80.5
	190
	3.2
	8
	NA

	Netherlands(a)
	-
	-
	-
	-
	1,889
	59.8
	1,651
	2.2
	1,687
	47.8

	Poland(a)
	3
	NA
	5
	NA
	28
	71.4
	79
	5.1
	27
	55.6

	Portugal
	241
	2
	-
	-
	241
	94.2
	241
	5.0
	241
	79.7

	Romania
	23
	0
	23
	0
	23
	73.9
	23
	0
	23
	52.2

	Slovakia(a)
	3
	NA
	222
	3.6
	1,216
	87.4
	441
	3.2
	836
	59.3

	Slovenia
	-
	-
	-
	-
	986
	74.4
	986
	0.2
	986
	31.5

	Spain
	277
	0.4
	271
	8.5
	274
	90.1
	277
	1.8
	277
	80.1

	United Kingdom(a)
	431
	9.0
	-
	-
	7,699
	46.7
	6,869
	2.6
	3,631
	45.2

	Total (19 MSs)
	7,467
	0.9
	7,350
	0.8
	23,241
	59.3
	21,481
	1.8
	16,933
	47.2

	Iceland(a)
	-
	-
	-
	-
	63
	15.9
	63
	0
	-
	-


N: number of isolates tested; % Res: percentage of resistant isolates [note in this reported either interpreted as non-wild type by ECOFFs or clinically non-susceptible by combining resistant and intermediate categories]; –: no data reported; NA: not applicable; -: if fewer than 10 isolates were tested resistance was not calculated; MSs: Member States.
(a) Provided interpreted SIR data.













Antimicrobial resistance in Campylobacter coli from humans per country in 2018
	Country
	Gentamicin
	Co-amoxiclav
	Ciprofloxacin
	Erythromycin
	Tetracyclines

	
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res
	N
	% Res

	Austria
	57
	0
	-
	-
	57
	78.9
	57
	5.3
	57
	50.9

	Cyprus
	-
	-
	-
	-
	13
	76.9
	13
	0
	13
	69.2

	Estonia
	57
	1.8
	-
	-
	57
	93.0
	57
	31.6
	57
	86.0

	Finland
	-
	-
	-
	-
	272
	82.4
	271
	22.5
	161
	75.2

	France(a)
	945
	0.7
	1,023
	0.7
	1,023
	68.3
	1,023
	8.2
	1,022
	80.4

	Ireland(a)
	-
	-
	-
	-
	4
	NA
	4
	NA
	4
	NA

	Italy
	25
	0
	-
	-
	25
	80.0
	25
	24
	25
	84.0

	Lithuania(a)
	-
	-
	-
	-
	52
	98.1
	49
	16.3
	52
	94.2

	Luxembourg
	-
	-
	80
	28.8
	81
	71.6
	81
	17.3
	81
	71.6

	Malta
	10
	10.0
	10
	20.0
	47
	74.5
	47
	12.8
	10
	30.0

	Netherlands(a)
	-
	-
	-
	-
	157
	71.3
	130
	23.8
	128
	66.4

	Poland(a)
	-
	-
	-
	-
	3
	NA
	19
	NA
	3
	NA

	Portugal
	56
	3.6
	-
	-
	56
	94.6
	56
	60.7
	56
	96.4

	Romania
	3
	NA
	3
	NA
	3
	NA
	3
	NA
	3
	NA

	Slovakia(a)
	-
	-
	38
	0
	205
	87.3
	81
	4.9
	177
	76.8

	Slovenia
	-
	-
	-
	-
	76
	72.4
	76
	5.3
	76
	51.3

	Spain
	45
	6.7
	44
	27.3
	45
	93.3
	45
	26.7
	45
	93.3

	United Kingdom(a)
	47
	6.4
	-
	-
	797
	37.1
	699
	15.3
	363
	39.4

	Total (18 MSs)
	1,245
	1.4
	1,198
	3.7
	2,973
	65.2
	2,736
	14.3
	2,333
	71.3


N: number of isolates tested; % Res: percentage of resistant isolates [note: in this report either interpreted as non-wild type by ECOFFs or clinically non-susceptible by combining resistant and intermediate categories]; –: no data reported; NA: not applicable; -: if fewer than 10 isolates were tested resistance was not calculated; MSs: Member States.
(a): Provided interpreted SIR data.

Proportion of Campylobacter jejuni isolates from humans resistant to both ciprofloxacin (CIP) and erythromycin (ERY) per country in 2018
	Country
	Tested for CIP and ERY (N)
	Microbiologically resistant to both CIP and ERY (%)
	Clinically resistant to both CIP and ERY (%)

	Austria
	             356 
	0.3
	0.3

	Cyprus
	               44 
	0
	0

	Denmark
	               94 
	0
	0

	Estonia
	             253 
	1.2
	1.2

	Finland
	          2,468 
	2.1
	1.9

	France(a)
	          6,322 
	0.4
	0.4

	Ireland(a)
	               41 
	0
	0

	Italy
	               63 
	0
	0

	Lithuania(a)
	             529 
	3.0
	3.0

	Luxembourg
	             500 
	0.4
	0.4

	Malta
	             190 
	2.6
	1.1

	Netherlands(a)
	          1,642 
	1.2
	1.2

	Poland(a)
	               25 
	8.0
	4.0

	Portugal
	             241 
	5.0
	5.0

	Romania
	               23 
	0
	0

	Slovakia(a)
	             414 
	1.4
	1.4

	Slovenia
	             986 
	0.2
	0.2

	Spain
	             274 
	1.8
	1.8

	United Kingdom(a)
	          6,785 
	1.2
	1.1

	Total (19 MSs)
	       21,250 
	1.1
	1.0

	Iceland(a)
	               63 
	0
	0


MSs: Member States; N: number of isolates tested.
(a): Provided interpreted SIR data.
Proportion of Campylobacter coli isolates from humans resistant to both ciprofloxacin (CIP) and erythromycin (ERY) per country in 2018
	Country

	Tested for CIP & ERY (N)
	Microbiologically resistant to both CIP and ERY (%)
	Clinically resistant to both CIP and ERY (%)

	Austria
	57
	3.5
	3.5

	Cyprus
	13
	0
	0

	Estonia
	57
	31.6
	31.6

	Finland
	262
	21.8
	21.8

	France(a)
	1,023
	7.0
	7.0

	Ireland(a)
	4
	NA
	NA

	Italy
	25
	24.0
	24.0

	Lithuania(a)
	49
	16.3
	16.3

	Luxembourg
	81
	16.0
	16.0

	Malta
	47
	12.8
	12.8

	Netherlands(a)
	130
	19.2
	19.2

	Poland(a)
	3
	NA
	NA

	Portugal
	56
	57.1
	57.1

	Romania
	3
	NA
	NA

	Slovakia(a)
	78
	2.6
	2.6

	Slovenia
	76
	5.3
	5.3

	Spain
	45
	24.4
	24.4

	United Kingdom(a)
	699
	5.9
	5.9

	Total (18 MSs)
	2,708
	11.0
	11.0


MSs: Member States; N: number of isolates tested. 
(a): Provided interpreted SIR data.

Complete susceptibility, multi-resistance and co-resistance in Campylobacter jejuni from humans in 2018*
	Country
	Susceptible to all (%)
	Multi-resistant (%)
	Microbiologically co-resistant to 
CIP and ERY (%)
	Clinically co-resistant to 
CIP and ERY (%)

	Austria (N=356)
	22.2
	0
	0
	0

	Denmark (N=94)
	52.1
	0.0
	0.0
	0.0

	Estonia (N=253)
	13.4
	0.8
	1.2
	1.2

	France (N=5,709)
	37.3
	0.5
	0.4
	0.4

	Italy (N=63)
	23.8
	0
	0
	0

	Portugal (N=241)
	5.0
	5.8
	5.0
	5.0

	Romania (N=23)
	17.4
	0.0
	0.0
	0.0

	Spain (N=274)
	6.9
	1.8
	1.8
	1.8

	United Kingdom (N=281)
	46.6
	2
	2.8
	2.8

	Total (9 MSs) (N=7,294)
	33.9
	0.7
	0.7
	0.7


CIP: ciprofloxacin; ERY: erythromycin; MSs: Member States; N: number of isolates tested.
* in countries testing at least 10 isolates for the harmonised panel of four antimicrobial classes.


Complete susceptibility, multi-resistance and co-resistance in Campylobacter coli from humans in 2018*
	Country
	Susceptible to all (%)
	Multi-resistant (%)
	Microbiologically co-resistant to 
CIP and ERY (%)
	Clinically co-resistant to 
CIP and ERY (%)

	Austria (N=57)
	15.8
	3.5
	3.5
	3.5

	Estonia (N=57)
	7
	33.3
	31.6
	31.6

	France (N=944)
	11.3
	6.7
	7.3
	7.3

	Italy (N=25)
	8
	24.0
	24.0
	24.0

	Malta (N=10)
	10
	20.0
	60.0
	60.0

	Portugal (N=56)
	2
	57.1
	57.1
	57.1

	Spain (N=45)
	2.2
	26.7
	24.4
	24.4

	United Kingdom (N=29)
	48.3
	10.3
	10.3
	10.3

	Total (8 MSs) (N=1,223)
	11.4
	11.4
	12.0
	12.0


MSs: Member States; N: number of isolates tested. 
* in countries testing at least 10 isolates for the harmonised panel of four antimicrobial classes.
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CIP: ciprofloxacin; ERY: erythromycin; TET: tetracycline.
1. Trends in ciprofloxacin, erythromycin and tetracycline resistance in Campylobacter jejuni from humans in 19 reporting countries, 2013–2018
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CIP: ciprofloxacin; ERY: erythromycin.
Trends in ciprofloxacin, erythromycin and tetracycline resistance in Campylobacter coli from humans in 14 reporting countries, 2013–2018


[bookmark: _Toc33711990][bookmark: _Hlk32342249]C.2. Antimicrobial resistance in Campylobacter spp. from food-producing animals and derived meat
Overview of data reported in 2017/2018
	Year
	Species
	Origin
	MSs
	Non- MSs
	Total

	2017
	C. coli 
	Caecal samples of fattening pigs
	7 (N= 979)
	2 (N=416)
	9 (N=1,395)

	
	C. jejuni
	Caecal samples of calves
	5 (N=585)
	-
	5 (N=585)

	2018
	C. jejuni
	Caecal samples of broilersm
	25 (N=3,519)
	4 (N=238)
	29 (N=3,757)

	
	
	Caecal samples of fattening turkeysm
	10 (N=1,174)
	1 (N=16)
	11 (N=1,190)

	
	
	Carcase from broilers
	4 (N=295)
	-
	4 (N=295)

	
	
	Fresh broiler meat
	7 (N=381)
	1 (N=112)
	8 (N=493)

	
	
	Fresh turkey meat
	4 (N=86)
	-
	4 (N=86)

	
	
	Broiler meat preparation
	4 (N=66)
	
	4 (N=66)

	
	C. coli
	Caecal samples of broilers
	6 (N=339)
	
	6 (N=339)

	
	
	Caecal samples of fattening turkeys
	3 (N=302)
	
	3 (N=302)

	
	
	Fresh broiler meat
	5 (N=70)
	1 (N=24)
	6 (N=94)


m: mandatory; MSs: Member States; N: Total number of isolates reported by all MSs.



Occurrence of resistance (%) to selected antimicrobials in Campylobacter coli isolates from fattening pigs, using harmonised ECOFFs, 7 EU/EEA MSs, 2017
	[bookmark: _Hlk27733337]Country
	N
	GEN
	STR
	NAL
	CIP
	ERY
	TET

	
	
	
	
	
	
	
	

	Croatia
	79
	65.8
	97.5
	93.7
	89.9
	3.8
	69.6

	Czech Republic
	130
	0.8
	78.5
	47.7
	46.9
	7.7
	66.2

	Estonia
	20
	0
	85
	20
	30
	0
	40

	Finland
	196
	0
	11.2
	17.3
	16.8
	1.5
	0

	Germany
	247
	0
	74.9
	52.6
	53.8
	12.6
	74.1

	Spain
	170
	12.9
	91.2
	95.9
	97.1
	61.8
	100

	Sweden
	137
	0
	52.6
	32.8
	31.4
	0.7
	1.5

	Total (7 MSs)
	979
	7.7
	64.4
	52.3
	52.3
	15.6
	51.5

	Netherlands (a)
	83
	0
	73.5
	15.7
	15.7
	6.0
	88.0

	Norway
	255
	0
	31
	19.2
	18.8
	0
	0

	Switzerland
	161
	1.2
	81.4
	52.2
	50.3
	1.9
	62.1


[bookmark: _Hlk27733368]ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; %Res: percentage of resistant isolates per category of susceptibility; CIP: ciprofloxacin; ERY: erythromycin; GEN: gentamicin; NAL: nalidixic acid; STR: streptomycin; TET: tetracycline.
(a): 	The sample origin was not mentioned in reporting. 



Occurrence of resistance to selected antimicrobials in Campylobacter jejuni from calves under 1 year of age, using harmonised ECOFFs, 5 EU MS, 2017
	Country
	N
	GEN
	STR
	NAL
	CIP
	ERY
	TET

	Croatia
	53
	77.4
	81.1
	100
	100
	3.8
	34.0

	Denmark
	236
	0
	0.4
	30.1
	30.1
	0.4
	6.8

	Italy
	74
	5.4
	13.5
	77.0
	78.4
	1.4
	91.9

	Netherlands(a)
	90
	0
	1.1
	25.6
	23.3
	1.1
	17.8

	Spain
	132
	2.3
	27.3
	76.5
	78.8
	1.5
	83.3

	Total (5 MSs)
	585
	8.2
	15.6
	52.1
	52.5
	1.2
	39.0


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; CIP: ciprofloxacin; ERY: erythromycin; GEN: gentamicin; NAL: nalidixic acid; STR: streptomycin; TET: tetracycline.
 (a): C. jejuni isolates from cattle tested in the Netherlands in 2017 derived from fattening steers.

Occurrence of resistance (%) to selected antimicrobials in indicator Campylobacter jejuni from broilers, using harmonised ECOFFs, 25 EU MSs and 4 non-MSs, 2018
	Country
	N
	GEN
	STR
	NAL
	CIP
	ERY
	TET

	Austria
	177
	0.0
	7.9
	66.7
	72.9
	0.0
	48.6

	Bulgaria
	95
	1.1
	14.7
	81.1
	84.2
	7.4
	57.9

	Croatia
	85
	0.0
	9.4
	90.6
	91.8
	0.0
	40.0

	Cyprus
	79
	0.0
	13.9
	75.9
	93.7
	0.0
	72.2

	Czech Republic
	236
	0.4
	4.7
	84.3
	84.7
	1.3
	46.2

	Denmark
	195
	0.0
	5.1
	43.1
	43.1
	0.0
	31.8

	Estonia
	3
	0.0
	0.0
	100.0
	100.0
	0.0
	33.3

	Finland
	55
	0.0
	0.0
	25.5
	25.5
	0.0
	0.0

	France
	174
	0.0
	1.1
	61.5
	63.2
	0.0
	60.3

	Germany
	175
	1.1
	4.0
	77.7
	80.6
	1.1
	64.0

	Greece
	117
	0.0
	11.1
	74.4
	89.7
	0.0
	62.4

	Hungary
	170
	0.0
	10.0
	91.8
	91.8
	0.0
	51.8

	Ireland
	172
	0.0
	0.0
	23.8
	23.8
	0.0
	41.9

	Italy
	170
	0.0
	1.2
	64.1
	86.5
	5.3
	68.8

	Latvia
	64
	0.0
	32.8
	96.9
	96.9
	0.0
	32.8

	Lithuania
	85
	0.0
	34.1
	95.3
	95.3
	0.0
	87.1

	Netherlands
	156
	0.0
	10.3
	66.7
	70.5
	0.0
	64.1

	Poland
	178
	0.6
	31.5
	91.0
	93.8
	0.0
	74.7

	Portugal
	122
	0.0
	0.8
	94.3
	95.1
	16.4
	92.6

	Romania
	338
	0.0
	8.3
	85.8
	85.8
	0.9
	62.1

	Slovakia
	85
	1.2
	22.4
	91.8
	88.2
	1.2
	63.5

	Slovenia
	85
	0.0
	1.2
	69.4
	72.9
	0.0
	40.0

	Spain
	157
	1.9
	11.5
	86.6
	87.3
	0.0
	78.3

	Sweden
	174
	0.0
	0.6
	24.7
	24.7
	0.0
	2.3

	United Kingdom
	172
	1.2
	3.5
	48.8
	48.3
	0.6
	65.1

	Total (25 MSs)
	3,519
	0.3
	8.7
	70.5
	73.5
	1.3
	55.4

	Iceland
	14
	0.0
	0.0
	7.1
	7.1
	0.0
	0.0

	Norway
	85
	0.0
	1.2
	7.1
	7.1
	0.0
	2.4

	Republic of North Macedonia
	1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Switzerland
	138
	0.0
	2.9
	45.7
	45.7
	3.6
	30.4


ECOFFs: epidemiological cut-off values; MS: Member States; N: number of isolates tested; CIP: ciprofloxacin; ERY: erythromycin; GEN: gentamicin; NAL: nalidixic acid; STR: streptomycin; TET: tetracycline.



Occurrence of resistance (%) to selected antimicrobials in indicator Campylobacter jejuni from turkeys, using harmonised ECOFFs, 10 EU MSs and 1 non-MS, 2018
	Country
	N
	GEN
	STR
	NAL
	CIP
	ERY
	TET

	Austria
	64
	0.0
	14.1
	68.8
	76.6
	0.0
	35.9

	France
	183
	0.0
	0.5
	60.7
	62.8
	0.0
	54.1

	Germany
	120
	0.0
	2.5
	62.5
	67.5
	0.0
	50.0

	Hungary
	149
	0.0
	2.7
	82.6
	83.2
	0.0
	46.3

	Italy
	170
	0.0
	3.5
	62.9
	78.8
	2.9
	70.0

	Poland
	174
	0.6
	21.8
	83.3
	90.2
	0.0
	59.8

	Portugal
	26
	0.0
	11.5
	88.5
	100.0
	23.1
	100.0

	Romania
	7
	0.0
	0.0
	57.1
	57.1
	0.0
	57.1

	Spain
	107
	0.0
	7.5
	82.2
	83.2
	0.9
	71.0

	United Kingdom
	174
	0.0
	1.7
	31.6
	31.0
	0.6
	44.8

	Total (10 MSs)
	1,174
	0.1
	6.4
	66.0
	71.0
	1.1
	56.0

	Norway
	16
	0.0
	12.5
	6.3
	6.3
	0.0
	0.0


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; CIP: ciprofloxacin; ERY: erythromycin; GEN: gentamicin; NAL: nalidixic acid; STR: streptomycin; TET: tetracycline.

Occurrence of resistance (%) to selected antimicrobials in indicator Campylobacter coli from broilers, using harmonised ECOFFs, 6 EU MSs, 2018
	Country
	N
	GEN
	STR
	NAL
	CIP
	ERY
	TET

	Austria
	82
	0.0
	12.2
	76.8
	75.6
	1.2
	63.4

	Czech Republic
	150
	3.3
	17.3
	95.3
	96.0
	10.7
	52.7

	Estonia
	1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Netherlands
	62
	0.0
	4.8
	77.4
	77.4
	4.8
	69.4

	Slovenia
	30
	3.3
	26.7
	90.0
	90.0
	0.0
	66.7

	Spain
	14
	7.1
	42.9
	92.9
	92.9
	14.3
	100.0

	Total (6 MSs)
	339
	2.1
	15.6
	86.7
	86.7
	6.5
	61.4


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; CIP: ciprofloxacin; ERY: erythromycin; GEN: gentamicin; NAL: nalidixic acid; STR: streptomycin; TET: tetracycline.
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[bookmark: _Toc33711991]Annex D - Antimicrobial resistance in indicator Escherichia coli from food-producing animals 
1. [bookmark: _Ref500846972]Occurrence of resistance (%) to selected antimicrobials in indicator Escherichia coli from fattening pigs, using harmonised ECOFFs, 28 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	180
	1.7
	3.3
	20
	1.7
	1.7
	0
	0
	2.8
	3.9
	0.6
	0
	24.4
	12.8
	40.6

	Belgium
	176
	1.1
	26.1
	51.1
	7.4
	7.4
	0
	0.6
	4
	9.1
	1.7
	0.6
	47.7
	44.9
	46

	Bulgaria
	101
	1
	36.6
	62.4
	0
	0
	0
	0
	10.9
	15.8
	0
	0
	59.4
	36.6
	80.2

	Croatia
	86
	2.3
	11.6
	30.2
	0
	0
	0
	0
	11.6
	15.1
	0
	0
	40.7
	23.3
	48.8

	Cyprus
	57
	8.8
	54.4
	63.2
	0
	0
	0
	0
	8.8
	21.1
	12.3
	0
	82.5
	70.2
	87.7

	Czech Republic
	180
	0.6
	3.3
	37.8
	2.8
	2.8
	0
	0
	3.3
	5
	1.7
	0
	33.9
	26.7
	45.6

	Denmark
	172
	2.3
	5.8
	35.5
	0
	0
	0
	0
	0.6
	0.6
	1.2
	0
	34.9
	30.2
	37.2

	Estonia
	67
	0
	4.5
	17.9
	0
	0
	0
	0
	1.5
	1.5
	0
	0
	14.9
	16.4
	19.4

	Finland
	175
	0
	0.6
	8.6
	0
	0
	0
	0
	0.6
	0
	0
	0
	12
	11.4
	18.3

	France
	214
	1.4
	13.1
	30.8
	0
	0
	0
	0
	4.7
	4.7
	0.5
	0
	40.7
	34.1
	56.1

	Germany
	227
	1.3
	9.7
	29.1
	2.2
	1.3
	0
	0
	4.4
	6.6
	0.9
	0.4
	30
	23.8
	36.6

	Greece
	170
	9.4
	40.6
	58.8
	0.6
	0.6
	0
	0
	2.9
	10
	1.8
	0.6
	82.4
	50
	75.9

	Hungary
	170
	1.8
	17.1
	44.7
	1.2
	1.2
	0
	0
	5.3
	7.6
	2.4
	1.8
	31.8
	25.9
	66.5

	Ireland
	203
	3.4
	13.8
	27.6
	1.5
	1.5
	0
	0
	6.4
	7.4
	0
	0
	43.8
	35.5
	62.1

	Italy
	170
	9.4
	47.6
	70.6
	1.2
	0.6
	0
	0
	7.6
	22.4
	1.2
	0.6
	67.1
	60
	78.2

	Latvia
	149
	2
	4
	26.8
	0.7
	0.7
	0
	0
	3.4
	9.4
	0
	0
	22.1
	13.4
	31.5

	Lithuania
	99
	4
	8.1
	28.3
	0
	0
	0
	0
	4
	10.1
	0
	1
	26.3
	21.2
	45.5

	Luxembourg
	44
	0
	13.6
	20.5
	2.3
	2.3
	0
	0
	2.3
	2.3
	0
	0
	31.8
	22.7
	22.7

	Malta
	74
	1.4
	6.8
	17.6
	0
	1.4
	0
	0
	5.4
	9.5
	0
	0
	50
	33.8
	62.2

	Netherlands
	300
	0.7
	12.3
	22
	0.3
	0.3
	0
	0
	1.3
	2
	0.7
	0
	34.3
	30.7
	42.7

	Poland
	213
	3.3
	13.6
	46.9
	1.9
	1.9
	0
	0
	8
	16
	0
	0
	57.7
	28.2
	58.2

	Portugal
	142
	2.8
	44.4
	59.9
	3.5
	3.5
	0
	0
	12
	21.1
	16.2
	2.1
	68.3
	56.3
	89.4

	Romania
	170
	5.9
	38.8
	61.2
	2.4
	2.4
	0
	0
	18.2
	34.7
	4.1
	1.2
	55.9
	35.3
	60.6

	Slovakia
	85
	0
	12.9
	49.4
	0
	0
	0
	0
	2.4
	3.5
	0
	0
	35.3
	28.2
	50.6

	Slovenia
	85
	0
	16.5
	34.1
	3.5
	2.4
	0
	0
	14.1
	20
	0
	0
	28.2
	14.1
	25.9

	Spain
	170
	4.7
	35.3
	77.1
	2.9
	2.9
	0
	0
	19.4
	44.7
	1.8
	0.6
	63.5
	60.6
	88.8

	Sweden
	140
	0
	5.7
	18.6
	0
	0
	0
	0
	0
	0
	0
	0
	20.7
	15
	9.3

	United Kingdom
	186
	3.8
	20.4
	30.6
	0
	0
	0
	0
	2.2
	2.7
	0
	0
	47.3
	36.6
	59.1

	Total (28 MSs)
	4,205
	2.7
	18
	38.5
	1.4
	1.3
	0
	0
	5.7
	10.6
	1.5
	0.3
	42.4
	32.2
	52.1

	Iceland
	68
	0
	1.5
	14.7
	0
	0
	0
	0
	4.4
	4.4
	0
	0
	14.7
	13.2
	19.1

	Norway
	304
	0.3
	0.3
	6.9
	0
	0
	0
	0
	0
	0
	0
	0
	8.9
	5.6
	6.6

	Switzerland
	197
	3
	5.1
	14.2
	0
	0
	0
	0
	2
	2.5
	0.5
	0
	36
	15.2
	20.8


ECOFFs: epidemiological cut-off values; MS: Member States; N: number of isolates tested; GEN: gentamicin, CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: Ceftazidime; MEM: meropenem; TGC: tigecycline, NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
[bookmark: _Ref500849676]Occurrence of resistance (%) to selected antimicrobials in indicator Escherichia coli from calves under 1 year of age, using harmonised ECOFFs, 10 EU MSs, 2017
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	181
	0.6
	6.1
	8.8
	1.1
	0
	0
	0
	2.8
	3.9
	0
	0
	17.7
	7.2
	24.3

	Belgium
	185
	4.9
	27.6
	56.8
	2.7
	2.2
	0
	0
	10.3
	20
	4.3
	1.1
	56.2
	53.5
	64.9

	Croatia
	85
	1.2
	5.9
	14.1
	0
	0
	0
	0
	7.1
	8.2
	0
	0
	31.8
	8.2
	31.8

	Denmark
	181
	0.6
	5.5
	6.1
	0.6
	0.6
	0
	0
	0
	0
	0
	0
	6.6
	2.2
	7.7

	France
	200
	4
	19
	44
	0
	0
	0
	0
	8
	9.5
	7
	1
	53
	33
	65.5

	Germany
	242
	3.3
	7.4
	36
	2.1
	2.1
	0
	0
	7
	9.1
	5
	2.5
	31
	26.4
	37.2

	Italy
	170
	13.5
	31.8
	63.5
	5.3
	5.3
	0
	0
	22.9
	47.6
	1.8
	2.9
	68.8
	63.5
	77.6

	Netherlands
	301
	3.3
	16.6
	22.9
	0
	0
	0
	0
	3
	3.7
	0
	0
	29.2
	21.3
	47.2

	Portugal
	181
	1.7
	4.4
	9.9
	3.3
	3.3
	0
	0
	3.3
	3.3
	0
	0
	13.3
	7.7
	23.2

	Spain
	167
	5.4
	16.8
	21
	1.2
	1.2
	0
	0
	5.4
	6.6
	0.6
	0
	39.5
	17.4
	52.7

	Total (10 MSs)
	1,893
	3.9
	14.4
	29
	1.6
	1.4
	0
	0
	6.7
	10.6
	2
	0.8
	34.4
	24.7
	43.8

	Norway
	296
	0.3
	0.7
	1.7
	0.7
	0.7
	0
	0
	0
	0
	0
	0
	4.4
	0
	3.4

	Switzerland
	194
	4.6
	9.8
	38.7
	0
	0
	0
	0
	3.6
	3.6
	0
	0
	46.9
	19.1
	41.2


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; GEN: gentamicin, CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: Ceftazidime; MEM: meropenem; TGC: tigecycline, NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline.

Occurrence of resistance (%) to selected antimicrobials in indicator Escherichia coli from broilers, using harmonised ECOFFs, 28 EU MSs and 4 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	174
	4.0
	5.2
	33.3
	0.0
	0.0
	0.0
	0.0
	51.1
	53.4
	1.7
	0.0
	29.9
	19.0
	25.9

	Belgium
	146
	11.0
	28.1
	84.2
	15.1
	13.7
	0.0
	1.4
	54.1
	59.6
	1.4
	0.7
	75.3
	61.0
	55.5

	Bulgaria
	100
	14.0
	26.0
	55.0
	5.0
	4.0
	0.0
	0.0
	78.0
	80.0
	4.0
	1.0
	59.0
	44.0
	55.0

	Croatia
	85
	5.9
	2.4
	40.0
	1.2
	1.2
	0.0
	0.0
	76.5
	82.4
	0.0
	0.0
	36.5
	18.8
	38.8

	Cyprus
	101
	7.9
	18.8
	65.3
	7.9
	7.9
	0.0
	0.0
	69.3
	85.1
	4.0
	2.0
	61.4
	49.5
	59.4

	Czech Republic
	189
	2.1
	2.1
	40.7
	0.0
	0.0
	0.0
	0.0
	67.7
	73.5
	0.5
	0.0
	23.8
	18.5
	20.1

	Denmark
	166
	1.2
	1.8
	17.5
	0.0
	0.0
	0.0
	0.0
	12.7
	13.3
	0.0
	0.0
	20.5
	12.7
	13.3

	Estonia
	85
	0.0
	14.1
	71.8
	0.0
	0.0
	0.0
	0.0
	78.8
	87.1
	3.5
	0.0
	32.9
	44.7
	20.0

	Finland
	173
	1.2
	0.6
	13.3
	0.6
	0.6
	0.0
	0.0
	5.8
	5.8
	0.0
	0.0
	6.4
	5.2
	6.4

	France
	221
	3.2
	4.1
	47.1
	2.3
	2.3
	0.0
	0.0
	37.6
	38.0
	1.4
	1.8
	46.2
	41.2
	54.3

	Germany
	214
	7.0
	8.4
	65.0
	1.4
	1.4
	0.0
	0.0
	52.3
	55.6
	2.3
	4.7
	49.5
	33.6
	24.8

	Greece
	170
	15.9
	38.8
	81.8
	0.6
	0.0
	0.0
	0.0
	86.5
	90.6
	13.5
	0.0
	82.4
	75.9
	64.7

	Hungary
	170
	8.2
	17.1
	50.0
	2.9
	2.9
	0.0
	0.0
	74.1
	84.1
	1.8
	0.0
	42.9
	28.2
	42.4

	Ireland
	200
	0.5
	6.0
	45.0
	1.0
	0.5
	0.0
	0.0
	24.0
	25.5
	2.0
	0.0
	27.5
	24.0
	28.5

	Italy
	170
	6.5
	21.8
	68.8
	2.4
	1.8
	0.0
	0.0
	53.5
	63.5
	3.5
	0.0
	59.4
	50.0
	51.2

	Latvia
	200
	0.5
	14.0
	29.5
	1.0
	1.0
	0.0
	0.0
	55.5
	55.5
	0.0
	0.0
	36.5
	23.0
	19.5

	Lithuania
	93
	15.1
	34.4
	84.9
	30.1
	30.1
	0.0
	0.0
	65.6
	80.6
	3.2
	0.0
	69.9
	62.4
	53.8

	Luxembourg
	1
	0.0
	0.0
	100.0
	0.0
	0.0
	0.0
	0.0
	100.0
	100.0
	0.0
	0.0
	100.0
	100.0
	0.0

	Malta
	85
	9.4
	17.6
	69.4
	9.4
	8.2
	0.0
	0.0
	50.6
	52.9
	1.2
	0.0
	57.6
	37.6
	54.1

	Netherlands
	209
	4.8
	20.1
	31.6
	0.5
	0.5
	0.0
	0.0
	3.8
	5.3
	1.4
	0.0
	34.9
	28.2
	57.9

	Poland
	181
	6.1
	23.8
	85.6
	2.2
	1.7
	0.0
	0.0
	64.1
	84.0
	1.7
	0.6
	60.2
	57.5
	76.2

	Portugal
	161
	9.9
	21.7
	78.3
	3.7
	3.7
	0.0
	0.0
	78.9
	84.5
	7.5
	1.2
	61.5
	47.8
	59.6

	Romania
	170
	20.0
	32.9
	67.6
	4.7
	4.1
	0.0
	0.0
	87.1
	91.8
	10.0
	4.7
	65.3
	52.4
	57.6

	Slovakia
	85
	4.7
	14.1
	68.2
	0.0
	0.0
	0.0
	0.0
	78.8
	87.1
	0.0
	0.0
	51.8
	34.1
	51.8

	Slovenia
	85
	3.5
	3.5
	61.2
	0.0
	0.0
	0.0
	0.0
	70.6
	82.4
	1.2
	0.0
	36.5
	30.6
	32.9

	Spain
	170
	23.5
	11.8
	50.0
	3.5
	3.5
	0.0
	0.0
	75.9
	80.0
	4.1
	0.0
	33.5
	24.7
	50.6

	Sweden
	178
	0.6
	0.0
	16.3
	0.6
	0.6
	0.0
	0.0
	6.7
	6.7
	0.0
	0.0
	14.6
	10.7
	13.5

	United Kingdom
	183
	10.4
	2.7
	46.4
	2.2
	2.2
	0.0
	0.0
	14.8
	15.8
	0.0
	0.0
	40.4
	27.3
	26.8

	Total (28 MSs)
	4,165
	7.1
	13.9
	52.1
	3.0
	2.8
	0.0
	0.0
	51.0
	55.9
	2.6
	0.7
	43.7
	34.6
	40.3

	Iceland
	78
	0.0
	0.0
	21.8
	0.0
	0.0
	0.0
	0.0
	1.3
	1.3
	0.0
	0.0
	5.1
	6.4
	5.1

	Norway
	278
	1.1
	0.4
	4.0
	0.0
	0.0
	0.0
	0.0
	10.8
	10.8
	0.0
	0.0
	1.4
	1.1
	2.2

	Republic of North Macedonia
	4
	25.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Switzerland
	214
	2.3
	0.9
	25.7
	0.0
	0.0
	0.0
	0.0
	45.3
	45.8
	0.0
	0.0
	22.4
	15.0
	15.9


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; GEN: gentamicin, CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: Ceftazidime; MEM: meropenem; TGC: tigecycline, NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline.

Occurrence of resistance (%) to selected antimicrobials in indicator Escherichia coli from fattening turkeys, using harmonised ECOFFs, 11 EU MSs and 1 non-MS, 2018
	Country
	N
	GEN
	CHL
	AMP
	CTX
	CAZ
	MEM
	TGC
	NAL
	CIP
	AZM
	COL
	SMX
	TMP
	TET

	Austria
	176
	1.1
	6.8
	33.5
	0.6
	0.6
	0.0
	0.0
	11.4
	19.3
	0.6
	0.0
	19.3
	10.2
	43.8

	France
	214
	0.9
	12.1
	57.5
	1.4
	1.4
	0.0
	0.0
	12.6
	15.9
	0.9
	2.8
	30.8
	28.0
	60.3

	Germany
	199
	5.5
	20.6
	66.8
	2.5
	2.0
	0.0
	0.0
	20.6
	32.7
	1.5
	9.0
	41.7
	27.1
	50.3

	Hungary
	170
	2.4
	23.5
	52.4
	0.6
	0.6
	0.0
	0.0
	47.1
	61.2
	3.5
	0.0
	32.9
	21.2
	75.9

	Italy
	170
	6.5
	23.5
	75.3
	1.2
	1.2
	0.0
	0.0
	40.6
	56.5
	5.9
	1.2
	62.9
	58.8
	75.3

	Poland
	184
	8.2
	27.2
	71.2
	3.3
	2.7
	0.0
	0.0
	34.8
	62.0
	1.1
	2.2
	48.4
	35.3
	62.5

	Portugal
	132
	10.6
	41.7
	78.0
	4.5
	4.5
	0.0
	0.0
	71.2
	82.6
	4.5
	17.4
	63.6
	50.0
	75.8

	Romania
	18
	44.4
	77.8
	77.8
	0.0
	0.0
	0.0
	0.0
	38.9
	66.7
	11.1
	0.0
	77.8
	50.0
	66.7

	Spain
	170
	8.2
	23.5
	68.8
	7.1
	7.1
	0.0
	0.0
	44.7
	57.6
	0.0
	0.0
	47.1
	29.4
	61.2

	Sweden
	66
	0.0
	1.5
	9.1
	0.0
	0.0
	0.0
	0.0
	3.0
	3.0
	0.0
	0.0
	1.5
	0.0
	6.1

	United Kingdom
	175
	0.6
	4.0
	56.6
	0.0
	0.0
	0.0
	0.0
	6.3
	10.9
	0.0
	0.0
	17.7
	13.7
	46.3

	Total (11 MSs)
	1,674
	4.9
	19.5
	59.9
	2.2
	2.0
	0.0
	0.0
	29.3
	41.0
	1.9
	3.2
	38.5
	28.8
	58.5

	Norway
	136
	2.9
	1.5
	14.7
	0.0
	0.0
	0.0
	0.0
	0.7
	0.7
	0.0
	0.7
	10.3
	6.6
	10.3


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; GEN: gentamicin, CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: Ceftazidime; MEM: meropenem; TGC: tigecycline, NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 



[bookmark: _Toc33711992][bookmark: _Ref27138079]Annex E - Data on presumptive ESBL-, AmpC- and/or carbapenemase-producing microorganisms and their resistance occurrence (routine and specific monitorings)
According to Commission Implementing Decision 2013/652/EU[footnoteRef:9], MSs determined the susceptibility of Salmonella spp., and indicator commensal E. coli to selected antimicrobials belonging to different classes (Panel 1). All Salmonella spp. and indicator E. coli isolates, that after testing with Panel 1 were found to be resistant to cefotaxime, ceftazidime or meropenem, were further tested with a second panel of different beta-lactams that included among others, third generation cephalosporins and carbapenems (Panel 2) in order to phenotypically detect presumptive ESBL- AmpC- and/or carbapenemase producers. All isolates collected within the specific monitoring for ESBL/AMPC/carbapenemase-producing E. coli and/or carbapenemase-producing microorganisms, were tested for their susceptibility to both Panel 1 and Panel 2. More information is provided in Annex A, materials and methods, available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). [9:  Commission Implementing Decision 2013/652/EU of 12 November 2013 on the monitoring and reporting of antimicrobial resistance in zoonotic and commensal bacteria. OJ L 303, 14.11.2013, p. 26–39.] 

For this report, the categorisation of isolates resistant to third-generation cephalosporins and/or carbapenems in presumptive ESBL, AmpC or carbapenemase producers was carried out primarily based on the EUCAST guidelines for detection of resistance mechanisms and specific resistances of clinical and/or epidemiological importance (EUCAST, 2017) and consulted experts´ knowledge. In total, for the third generation cephalosporin- and/or carbapenem-resistant isolates, five main categorizations are made: 1. ESBL phenotype; 2. AmpC phenotype; 3. ESBL + AmpC phenotype; 4. CP-phenotype; and 5. Other phenotypes (Figure 1: ).
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For the occurrence and prevalence tables, as well as the maps and graphics shown in the EUSR-AMR 2018 Section 5 ‘ESBL/AmpC/CP producers monitoring’, presumptive ESBL producers were considered as those exhibiting an ESBL and/or ESBL + AmpC phenotype, and presumptive AmpC producers, those with an AmpC and ESBL + AmpC phenotype.

More information is provided in Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).



Presumptive ESBL-producers include isolates exhibiting Phenotype 1 or 3.
Presumptive AmpC-producers include isolates exhibiting Phenotype 2 or 3.
1. Phenotypes inferred based on the resistance to the -lactams included in Panel 2.

[bookmark: _Toc33711993][bookmark: _Hlk32415971]E.1. ESBL-, AmpC-, carbapenemase-producers prevalence and occurrence tables – poultry 2018
1. [bookmark: _Ref499717381]Presumptive ESBL- and AmpC-producing Salmonella spp. isolates from meat from broilers (carcases), broilers, meat from turkeys (carcases), fattening turkeys and laying hens collected within the routine monitoring and subjected to supplementary testing (panel 2) in 2018
	Country
 
	NP1
 
	NP2 (a)
 
	ESBL and/or AmpC
	ESBL(b)
	ESBL only CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Meat from broilers 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Portugal
	6
	1
	1
	16.7
	1
	16.7
	0
	0.0
	0
	0.0
	1
	16.7
	1
	16.7
	0
	0.0

	Total (1 MS)
	6
	1
	1
	16.7
	1
	0.1
	0
	0.0
	0
	0.0
	1
	0.1
	1
	0.1
	0
	0.0

	Broilers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hungary
	170
	4
	4
	2.4
	2
	1.2
	0
	0
	0
	0
	2
	1.2
	0
	0
	0
	0

	Ireland
	22
	1
	1
	4.5
	0
	0
	0
	0
	0
	0
	1
	4.5
	0
	0
	0
	0

	Italy(i)
	121
	30
	30
	24.8
	30
	24.8
	2
	1.7
	0
	0
	6
	5
	6
	5
	0
	0

	Malta
	65
	4
	4
	6.2
	4
	6.2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Netherlands
	7
	1
	1
	14.3
	1
	14.3
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Romania
	170
	1
	1
	0.6
	1
	0.6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Spain
	170
	2
	2
	1.2
	2
	1.2
	1
	0.6
	0
	0
	0
	0
	0
	0
	0
	0

	Total (8 MSs)
	725
	43
	43
	5.9
	40
	5.5
	3
	0.4
	0
	0
	9
	1.2
	6
	0.8
	0
	0

	Fattening turkeys
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Italy(i)
	49
	13
	13
	26.5
	13
	26.5
	0
	0
	0
	0
	2
	4.1
	2
	4.1
	0
	0

	Poland
	20
	1
	1
	5
	1
	5
	0
	0
	0
	0
	1
	5
	1
	5
	0
	0

	Spain
	170
	7
	7
	4.1
	7
	4.1
	3
	1.8
	0
	0
	0
	0
	0
	0
	0
	0

	Total (3 MSs)
	239
	21
	21
	8.8
	21
	8.8
	3
	1.3
	0
	0
	3
	1.3
	3
	1.3
	0
	0

	Laying hens
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Belgium
	31
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hungary
	53
	1
	1
	1.9
	0
	0
	0
	0
	0
	0
	1
	1.9
	0
	0
	0
	0

	Italy(i)
	179
	1
	1
	0.6
	1
	0.6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total (3 MSs)
	263
	3
	2
	0.8
	1
	0.4
	0
	0
	0
	0
	1
	0.4
	0
	0
	0
	0

	Republic of North Macedonia
	9
	1
	1
	11.1
	0
	0
	0
	0
	0
	0
	1
	11.1
	0
	0
	0
	0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates with this phenotype from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate. MSs: Member States. NP1 and NP2: total number of isolates tested in Panel 1 and 2, respectively.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report. 
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of Salmonella spp. isolates tested (with panel 1).
1. Molecular data were provided by Italy; broilers: 30 CTX-M, fattening turkey: 13 CTX-M, laying hens: 1 CTX-M.


Presumptive ESBL and AmpC-producing indicator E. coli isolates from broiler flocks collected within the routine monitoring and subjected to supplementary testing (panel 2) in 2018
	Country
	NP1
	NP2(a)
	ESBL and/or AmpC
	ESBL(b)
	ESBL only CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	
	N
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Belgium
	146
	26
	17
	11.6
	16
	11.0
	5
	3.4
	3
	2.1
	2
	1.4
	1
	0.7
	0
	0.0

	Bulgaria
	100
	5
	5
	5.0
	2
	2.0
	1
	1.0
	0
	0.0
	3
	3.0
	0
	0.0
	0
	0.0

	Croatia
	85
	1
	1
	1.2
	1
	1.2
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Cyprus
	101
	8
	8
	7.9
	5
	5.0
	0
	0.0
	0
	0.0
	3
	3.0
	0
	0.0
	0
	0.0

	Finland
	173
	1
	1
	0.6
	0
	0.0
	0
	0.0
	0
	0.0
	1
	0.6
	0
	0.0
	0
	0.0

	France
	221
	5
	5
	2.3
	5
	2.3
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Germany
	214
	3
	2
	0.9
	2
	0.9
	0
	0.0
	0
	0.0
	1
	0.5
	1
	0.5
	0
	0.0

	Greece
	170
	1
	1
	0.6
	1
	0.6
	1
	0.6
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Hungary
	170
	5
	4
	2.4
	1
	0.6
	1
	0.6
	0
	0.0
	3
	1.8
	0
	0.0
	0
	0.0

	Ireland
	200
	2
	1
	0.5
	1
	0.5
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Italy(i)
	170
	4
	3
	1.8
	2
	1.2
	0
	0.0
	1
	0.6
	1
	0.6
	0
	0.0
	0
	0.0

	Latvia(i)
	200
	2
	2
	1.0
	2
	1.0
	1
	0.5
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Lithuania
	93
	28
	27
	29.0
	16
	17.2
	3
	3.2
	0
	0.0
	14
	15.1
	3
	3.2
	0
	0.0

	Malta
	85
	8
	8
	9.4
	7
	8.2
	1
	1.2
	1
	1.2
	1
	1.2
	0
	0.0
	0
	0.0

	Netherlands
	209
	1
	1
	0.5
	1
	0.5
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Poland
	181
	4
	4
	2.2
	3
	1.7
	1
	0.6
	0
	0.0
	1
	0.6
	0
	0.0
	0
	0.0

	Portugal
	161
	6
	6
	3.7
	5
	3.1
	0
	0.0
	0
	0.0
	1
	0.6
	0
	0.0
	0
	0.0

	Romania
	170
	8
	8
	4.7
	4
	2.4
	2
	1.2
	1
	0.6
	4
	2.4
	0
	0.0
	0
	0.0

	Spain
	170
	6
	6
	3.5
	6
	3.5
	1
	0.6
	1
	0.6
	0
	0.0
	0
	0.0
	0
	0.0

	Sweden(i)
	178
	1
	1
	0.6
	0
	0.0
	0
	0.0
	0
	0.0
	1
	0.6
	0
	0.0
	0
	0.0

	United Kingdom
	183
	4
	4
	2.2
	2
	1.1
	2
	1.1
	0
	0.0
	2
	1.1
	0
	0.0
	0
	0.0

	Total (21 MSs)
	3,380
	129
	115
	3.4
	82
	2.4
	19
	0.6
	7
	0.2
	38
	1.1
	5
	0.1
	0
	0.0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States; NP1: Total number of isolates tested by panel 1; NP2: Total number of isolates tested by panel 2.
(a): According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report.
(b): All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
(c): Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
(d): Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
(e): Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
(f): Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
(g): Isolates with microbiological meropenem resistance.
(h): Percentage of the total number of E. coli isolates tested (with panel 1).
(i): Molecular data were provided by:
Italy (1 CTX-M, 2 SHV, and 1 AmpC-genotype/phenotype), 
Latvia (1 ESBL-genotype/phenotype), 
Sweden (1 CMY-2). 
(j): 

Presumptive ESBL and AmpC-producing indicator E. coli isolates from fattening turkeys collected within the routine monitoring and subjected to supplementary testing (Panel 2) in 2018
	Country
	NP1
	NP2(a)
	ESBL and/or AmpC
	ESBL(b)
	ESBL only CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	176
	1
	1
	0.6
	1
	0.6
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	France
	214
	3
	3
	1.4
	2
	0.9
	0
	0.0
	0
	0.0
	2
	0.9
	1
	0.5
	0
	0.0

	Germany
	199
	5
	4
	2.0
	4
	2.0
	1
	0.5
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Hungary
	170
	1
	1
	0.6
	1
	0.6
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Italy(i)
	170
	2
	2
	1.2
	2
	1.2
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Poland
	184
	6
	6
	3.3
	3
	1.6
	1
	0.5
	0
	0.0
	3
	1.6
	0
	0.0
	0
	0.0

	Portugal
	132
	6
	6
	4.5
	6
	4.5
	2
	1.5
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Spain
	170
	12
	12
	7.1
	12
	7.1
	0
	0.0
	2
	1.2
	0
	0.0
	0
	0.0
	0
	0.0

	Total (8 MSs)
	1,415
	36
	35
	2.5
	31
	2.2
	4
	0.3
	2
	0.1
	5
	0.4
	1
	0.1
	0
	0.0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report. 
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of E. coli isolates tested (with panel 1). 
1. Molecular data were provided by Italy (1 CTX-M).


[bookmark: _Ref499717528]Prevalence of presumptive ESBL- and AmpC-producing E. coli isolates from broiler meat collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2018
	Country
	Ns
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only 
CTX/CLA SYN(c)
	ESBL only 
CAZ/CLA SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI

	Austria
	304
	38.2
	32.7-43.9
	23.7
	19-28.9
	4.6
	2.5-7.6
	0
	0-1.2
	15.5
	11.6-20
	1
	0.2-2.9
	0
	0-1.2

	Belgium
	300
	59.9
	51.9-63.3
	49.2
	41.6-53.2
	16.3
	11.7-20.3
	3.4
	1.6-6
	14.9
	10.6-18.8
	4.1
	2.1-6.9
	0
	0-1.2

	Bulgaria
	150
	57.4
	49-65.4
	32.7
	25.2-40.8
	23.3
	16.8-30.9
	0
	0-2.4
	25.3
	18.6-33.1
	0.6
	0-3.7
	0
	0-2.4

	Croatia
	139
	37.4
	28.7-45.3
	22
	15.1-29.4
	8.8
	4.5-14.6
	1.5
	0.2-5.1
	15.4
	9.6-22.2
	0
	0-2.6
	0
	0-2.6

	Cyprus
	134
	44.8
	36.2-53.6
	29.1
	21.6-37.6
	6
	2.6-11.4
	0
	0-2.7
	20.1
	13.7-27.9
	4.5
	1.7-9.5
	0
	0-2.7

	Czech Republic
	291
	47.4
	41.6-53.3
	25.8
	20.8-31.2
	6.2
	3.7-9.6
	0.3
	0-1.9
	22
	17.4-27.2
	0.3
	0-1.9
	0
	0-1.3

	Denmark
	293
	18.4
	14.2-23.4
	8.2
	5.3-11.9
	3.4
	1.6-6.2
	0
	0-1.3
	10.9
	7.6-15.1
	0.7
	0.1-2.4
	0
	0-1.3

	Estonia
	75
	50.7
	38.9-62.4
	28
	18.2-39.6
	9.3
	3.8-18.3
	0
	0-4.8
	22.6
	13.8-33.8
	0
	0-4.8
	0
	0-4.8

	Finland
	300
	15.3
	11.4-19.9
	3
	1.4-5.6
	0.3
	0-1.8
	0
	0-1.2
	12.3
	8.8-16.6
	0
	0-1.2
	0
	0-1.2

	France
	333
	25.2
	20.6-30.2
	22.8
	18.4-27.7
	1.8
	0.7-3.9
	0.6
	0.1-2.2
	7.2
	4.7-10.5
	4.8
	2.8-7.7
	0
	0-1.1

	Germany
	444
	35.1
	29.6-38.6
	30.7
	25.5-34.2
	3.3
	1.7-5.2
	0.5
	0.1-1.6
	8.8
	6.1-11.6
	4.4
	2.6-6.6
	0
	0-0.8

	Greece
	307
	51.8
	46-57.5
	41
	35.5-46.8
	16.6
	12.6-21.3
	0
	0-1.2
	14
	10.3-18.4
	3.3
	1.6-5.9
	0
	0-1.2

	Hungary
	221
	74.7
	68.4-80.3
	31.7
	25.6-38.2
	15.4
	10.9-20.8
	1.3
	0.3-3.9
	44.8
	38.1-51.6
	1.8
	0.5-4.6
	0
	0-1.7

	Ireland
	299
	59.8
	54.1-65.5
	28.8
	23.7-34.3
	14.7
	10.9-19.2
	1
	0.2-2.9
	31.8
	26.5-37.4
	0.7
	0.1-2.4
	0
	0-1.2

	Italy
	316
	68.4
	62.9-73.4
	54.4
	48.8-60
	14.6
	10.9-18.9
	1
	0.2-2.7
	17.1
	13.1-21.7
	3.1
	1.5-5.7
	0
	0-1.2

	Latvia
	235
	38.3
	31.6-44.4
	18.5
	13.6-23.8
	6.9
	3.9-10.8
	0
	0-1.6
	20.6
	15.5-26.2
	0.9
	0.1-3
	0
	0-1.6

	Lithuania
	150
	61.3
	53-69.2
	36.6
	29-44.9
	14.7
	9.4-21.4
	0.7
	0-3.7
	26
	19.2-33.8
	1.4
	0.2-4.7
	0
	0-2.4

	Luxembourg
	60
	46.6
	32.1-58.4
	46.6
	32.1-58.4
	15.5
	7.1-26.6
	5.2
	1-13.9
	0
	0-6
	0
	0-6
	0
	0-6

	Malta
	550
	11.6
	9.1-14.6
	10.9
	8.4-13.8
	3.3
	2-5.1
	0.4
	0-1.3
	0.9
	0.3-2.1
	0.2
	0-1
	0
	0-0.7

	Netherlands
	291
	14.1
	10.3-18.6
	12.4
	8.8-16.7
	1.7
	0.6-4
	0
	0-1.3
	4.1
	2.1-7.1
	2.4
	1-4.9
	0
	0-1.3

	Poland
	314
	65.3
	59.7-70.5
	34.4
	29.2-39.9
	11.5
	8.2-15.5
	0.3
	0-1.8
	35.4
	30.1-40.9
	4.5
	2.5-7.4
	0
	0-1.2

	Portugal
	149
	69.8
	61.7-77
	61.1
	52.8-68.9
	9.4
	5.2-15.3
	0
	0-2.4
	12.1
	7.3-18.4
	3.4
	1.1-7.7
	0
	0-2.4

	Romania
	297
	33
	27.7-38.7
	11.4
	8.1-15.6
	4.7
	2.6-7.8
	0
	0-1.2
	23.2
	18.5-28.5
	1.7
	0.5-3.9
	0
	0-1.2

	Slovakia
	425
	24
	20-28.4
	16.5
	13.1-20.3
	7.8
	5.4-10.7
	1.7
	0.7-3.4
	8.5
	6-11.5
	0.9
	0.3-2.4
	0
	0-0.9

	Slovenia
	150
	57.4
	49-65.4
	28
	21-35.9
	3.3
	1.1-7.6
	8.6
	4.7-14.4
	30
	22.8-38
	0.6
	0-3.7
	0
	0-2.4

	Spain
	300
	78
	72.9-82.6
	55.3
	49.5-61
	10.7
	7.4-14.7
	0.3
	0-1.8
	26.4
	21.4-31.7
	3.7
	1.8-6.5
	0
	0-1.2

	Sweden
	288
	14.9
	11-19.6
	5.2
	2.9-8.4
	1.4
	0.4-3.5
	0
	0-1.3
	10.1
	6.8-14.1
	0.3
	0-1.9
	0
	0-1.3

	United Kingdom
	309
	13.6
	10-17.9
	8.4
	5.6-12.1
	2.3
	0.9-4.6
	0
	0-1.2
	6.1
	3.7-9.4
	1
	0.2-2.8
	0
	0-1.2

	Total (28 MSs)
	7,424
	39.8
	38.5-40.8
	25.7
	24.5-26.5
	7.6
	7-8.2
	0.7
	0.5-0.9
	16.1
	15.2-16.9
	1.9
	1.6-2.3
	0
	0-0

	Iceland
	134
	1.5
	0.2-5.3
	0
	0-2.7
	0
	0-2.7
	0
	0-2.7
	1.5
	0.2-5.3
	0
	0-2.7
	0
	0-2.7

	Norway
	251
	0.4
	0-2.2
	0
	0-1.5
	0
	0-1.5
	0
	0-1.5
	0.4
	0-2.2
	0
	0-1.5
	0
	0-1.5

	Republic of North Macedonia
	11
	9.1
	0.2-41.3
	9.1
	0.2-41.3
	0
	0-28.5
	0
	0-28.5
	0
	0-28.5
	0
	0-28.5
	0
	0-28.5

	Switzerland
	312
	34.9
	29.7-40.5
	20.8
	16.5-25.8
	5.1
	3-8.2
	1.3
	0.4-3.2
	14.4
	10.7-18.8
	0.3
	0-1.8
	0
	0-1.2


ESBL: extended-spectrum -lactamase; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States; Ns: total number of samples tested.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report. 
1. All isolates showing clavulanate synergy with CTX or CAZ or synergy with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with CTX only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with CAZ only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to FOX, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with CTX or CAZ and microbiological resistance to FOX, suggesting ESBL and AmpC enzymes in the same isolate. ESBL and AmpC columns include those isolates.
1. Isolates with microbiological meropenem resistance. 


Occurrence of presumptive ESBL- and AmpC-producing E. coli isolates from broiler meat collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2018
	Country 
	NP2
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	116
	116
	100.0
	72
	62.1
	14
	12.1
	0
	0.0
	47
	40.5
	3
	2.6
	0
	0.0

	Belgium
	181
	173
	95.6
	142
	78.5
	47
	26.0
	10
	5.5
	43
	23.8
	12
	6.6
	0
	0.0

	Bulgaria
	87
	86
	98.9
	49
	56.3
	35
	40.2
	0
	0.0
	38
	43.7
	1
	1.1
	0
	0.0

	Croatia
	51
	51
	100.0
	30
	58.8
	12
	23.5
	2
	3.9
	21
	41.2
	0
	0.0
	0
	0.0

	Cyprus
	60
	60
	100.0
	39
	65.0
	8
	13.3
	0
	0.0
	27
	45.0
	6
	10.0
	0
	0.0

	Czech Republic
	139
	138
	99.3
	75
	54.0
	18
	12.9
	1
	0.7
	64
	46.0
	1
	0.7
	0
	0.0

	Denmark(i)
	54
	54
	100.0
	24
	44.4
	10
	18.5
	0
	0.0
	32
	59.3
	2
	3.7
	0
	0.0

	Estonia
	38
	38
	100.0
	21
	55.3
	7
	18.4
	0
	0.0
	17
	44.7
	0
	0.0
	0
	0.0

	Finland
	46
	46
	100.0
	9
	19.6
	1
	2.2
	0
	0.0
	37
	80.4
	0
	0.0
	0
	0.0

	France
	85
	84
	98.8
	76
	89.4
	6
	7.1
	2
	2.4
	24
	28.2
	16
	18.8
	0
	0.0

	Germany
	152
	151
	99.3
	132
	86.8
	14
	9.2
	2
	1.3
	38
	25.0
	19
	12.5
	0
	0.0

	Greece
	159
	159
	100.0
	126
	79.2
	51
	32.1
	0
	0.0
	43
	27.0
	10
	6.3
	0
	0.0

	Hungary
	165
	165
	100.0
	70
	42.4
	34
	20.6
	3
	1.8
	99
	60.0
	4
	2.4
	0
	0.0

	Ireland
	180
	179
	99.4
	86
	47.8
	44
	24.4
	3
	1.7
	95
	52.8
	2
	1.1
	0
	0.0

	Italy(i)
	216
	216
	100.0
	172
	79.6
	46
	21.3
	3
	1.4
	55
	25.5
	11
	5.1
	0
	0.0

	Latvia(i)
	93
	89
	95.7
	43
	46.2
	16
	17.2
	0
	0.0
	48
	51.6
	2
	2.2
	0
	0.0

	Lithuania
	93
	92
	98.9
	55
	59.1
	22
	23.7
	1
	1.1
	39
	41.9
	2
	2.2
	0
	0.0

	Luxembourg
	28
	27
	96.4
	27
	96.4
	9
	32.1
	3
	10.7
	0
	0.0
	0
	0.0
	0
	0.0

	Malta
	65
	64
	98.5
	60
	92.3
	18
	27.7
	2
	3.1
	5
	7.7
	1
	1.5
	0
	0.0

	Netherlands(i)
	42
	41
	97.6
	36
	85.7
	5
	11.9
	0
	0.0
	12
	28.6
	7
	16.7
	0
	0.0

	Poland
	206
	205
	99.5
	108
	52.4
	36
	17.5
	1
	0.5
	111
	53.9
	14
	6.8
	0
	0.0

	Portugal
	104
	104
	100.0
	91
	87.5
	14
	13.5
	0
	0.0
	18
	17.3
	5
	4.8
	0
	0.0

	Romania
	99
	98
	99.0
	34
	34.3
	14
	14.1
	0
	0.0
	69
	69.7
	5
	5.1
	0
	0.0

	Slovakia
	105
	102
	97.1
	70
	66.7
	33
	31.4
	7
	6.7
	36
	34.3
	4
	3.8
	0
	0.0

	Slovenia
	87
	86
	98.9
	42
	48.3
	5
	5.7
	13
	14.9
	45
	51.7
	1
	1.1
	0
	0.0

	Spain
	234
	234
	100.0
	166
	70.9
	32
	13.7
	1
	0.4
	79
	33.8
	11
	4.7
	0
	0.0

	Sweden(i)
	43
	43
	100.0
	15
	34.9
	4
	9.3
	0
	0.0
	29
	67.4
	1
	2.3
	0
	0.0

	UK
	42
	42
	100.0
	26
	61.9
	7
	16.7
	0
	0.0
	19
	45.2
	3
	7.1
	0
	0.0

	Total (28 MSs) 
	2,970
	2,943
	99.1
	1,896
	63.8
	562
	18.9
	54
	1.8
	1,190
	40.1
	143
	4.8
	0
	0.0

	Iceland(i)
	2
	2
	100.0
	0
	0.0
	0
	0.0
	0
	0.0
	2
	100.0
	0
	0.0
	0
	0.0

	Norway
	1
	1
	100.0
	0
	0.0
	0
	0.0
	0
	0.0
	1
	100.0
	0
	0.0
	0
	0.0

	Republic of North Macedonia
	1
	1
	100.0
	1
	100.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Switzerland
	109
	109
	100.0
	65
	59.6
	16
	14.7
	4
	3.7
	45
	41.3
	1
	0.9
	0
	0.0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report. 
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of E. coli isolates tested (with panel 1). 
1. Molecular data were provided by:
Denmark (2 TEM-52),
Italy (83 CTX-M-1, 7 CTX-M-14, 3 CTX-M-15, 1 CTX-M-2, 9 CTX-M-55, 64 SHV-12, 48 CMY-2, 1 DHA-1, and 5 AmpC-genotype/phenotype), 
Iceland (1 CMY-2 and 1 AmpC-genotype/phenotype).
Latvia (44 ESBL-genotype/phenotype, and 49 AmpC-genotype/phenotype), 
The Netherlands (8 CTX-M-1, 3 CTX-M-1+TEM-1, 1 CTX-M-15+TEM-1, 1 CTX-M-32, 7 SHV-12, 3 SHV-12+TEM-1, 1 TEM-135, 1 SHV-2a, 2 TEM-1, 5 TEM-52, 5 TEM-52+TEM-1, 5 CMY-2, and 1 AmpC mutation or insertion), 
Sweden (13 CTX-M-1, 1 TEM-52, 20 CMY-2, and 7 AmpC-genotype/phenotype with mutations confirmed by WGS as communicated by Sweden), 


[bookmark: _Ref499717571]Prevalence of presumptive ESBL- and AmpC-producing E. coli isolates from broilers collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2018
	Country
	Ns
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only
CTX/CLA SYN(c)
	ESBL only
CAZ/CLA SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI

	Austria
	314
	36.3
	30.7-41.6
	24.7
	19.9-29.7
	6.8
	4.2-10
	0
	0-1.2
	14.1
	10.4-18.4
	2.6
	1.1-5
	0
	0-1.2

	Belgium
	273
	78.2
	54.7-82.8
	67.3
	46.3-72.9
	15.6
	8.5-16.6
	3.3
	1-5.2
	13.2
	6.9-14.5
	2.4
	0.6-4.2
	0
	0-1.3

	Bulgaria
	425
	62.6
	33.7-67.2
	40.3
	20.7-45.1
	25.7
	12.4-30.1
	0.4
	0-1.3
	24.2
	11.6-28.6
	1.9
	0.4-2.7
	0
	0-0.9

	Croatia
	300
	57.4
	27.7-63
	36
	16.2-41.7
	14.5
	5.5-19.2
	0.6
	0-1.8
	22
	9.1-27.1
	0.6
	0-1.8
	0
	0-1.2

	Cyprus
	150
	31.3
	24-39.4
	24.7
	18-32.4
	3.3
	1.1-7.6
	0
	0-2.4
	12.7
	7.8-19.1
	6
	2.8-11.1
	0
	0-2.4

	Czech Republic
	316
	44.6
	39.1-50.3
	23.7
	19.2-28.8
	4.1
	2.2-6.9
	0.6
	0.1-2.3
	20.9
	16.5-25.8
	0
	0-1.2
	0
	0-1.2

	Denmark
	837
	14.6
	12.3-17.2
	2.3
	1.4-3.5
	1.1
	0.5-2
	0
	0-0.4
	12.4
	10.3-14.9
	0.1
	0-0.7
	0
	0-0.4

	Estonia
	85
	78.8
	68.6-86.9
	61.2
	50-71.6
	8.2
	3.4-16.2
	2.4
	0.3-8.2
	18.8
	11.2-28.8
	1.1
	0-6.4
	0
	0-4.2

	Finland
	289
	13.1
	9.5-17.6
	1.7
	0.6-4
	0
	0-1.3
	0
	0-1.3
	11.4
	8-15.7
	0
	0-1.3
	0
	0-1.3

	France
	301
	24.9
	20.1-30.2
	21.9
	17.4-27
	3
	1.4-5.6
	0
	0-1.2
	9.3
	6.3-13.2
	6.3
	3.8-9.7
	0
	0-1.2

	Germany
	575
	46.8
	28.2-51
	39.7
	23.5-43.8
	2
	0.6-2.7
	0.5
	0-1.3
	10.9
	5.5-13.8
	3.8
	1.5-4.3
	0
	0-0.6

	Greece
	378
	45
	39.9-50.1
	33.9
	29.1-38.9
	16.1
	12.6-20.2
	0.3
	0-1.5
	12.4
	9.3-16.2
	1.3
	0.4-3.1
	0
	0-1

	Hungary
	300
	69
	63.4-74.2
	26.4
	21.4-31.7
	10.4
	7.1-14.3
	0.3
	0-1.8
	45
	39.3-50.8
	2.3
	0.9-4.7
	0
	0-1.2

	Ireland
	298
	53
	47.2-58.8
	16.8
	12.7-21.5
	7.1
	4.4-10.6
	1
	0.2-2.9
	36.3
	30.8-42
	0
	0-1.2
	0
	0-1.2

	Italy
	512
	79.9
	76.1-83.3
	63.7
	59.3-67.8
	20.5
	17.1-24.3
	0
	0-0.7
	19.9
	16.5-23.6
	3.7
	2.2-5.7
	0
	0-0.7

	Latvia
	200
	38.5
	31.2-45.1
	36
	28.9-42.6
	6.6
	3.5-10.9
	0
	0-1.8
	2.5
	0.8-5.7
	0
	0-1.8
	0
	0-1.8

	Lithuania
	150
	94
	88.9-97.2
	60
	51.7-67.9
	17.3
	11.6-24.4
	1.3
	0.2-4.7
	38
	30.2-46.3
	4
	1.5-8.5
	0
	0-2.4

	Luxembourg
	15
	33.3
	0.2-61.6
	33.3
	0.2-61.6
	0
	0-21.8
	0
	0-21.8
	33.3
	0.2-61.6
	33.3
	0.2-61.6
	0
	0-21.8

	Malta
	85
	100
	95.8-100
	81.2
	71.2-88.8
	22.4
	14-32.7
	9.4
	4.2-17.7
	18.8
	11.2-28.8
	0
	0-4.2
	0
	0-4.2

	Netherlands
	296
	23
	18-27.8
	19.9
	15.2-24.6
	3.1
	1.4-5.7
	0.3
	0-1.9
	4.5
	2.4-7.4
	1.4
	0.4-3.4
	0
	0-1.2

	Poland
	315
	44.1
	38.6-49.8
	25.1
	20.4-30.2
	7.6
	4.9-11.1
	1
	0.2-2.8
	24.5
	19.8-29.6
	5.4
	3.2-8.5
	0
	0-1.2

	Portugal
	364
	85.4
	59.1-88.9
	76.6
	52.4-80.9
	8.4
	4-9.3
	0.3
	0-1.5
	22.3
	13.1-26.9
	13.5
	7.3-13.7
	0
	0-1

	Romania
	838
	65.5
	62.2-68.7
	38.8
	35.5-42.2
	20.9
	18.2-23.8
	0.3
	0.1-1
	29.9
	26.9-33.2
	3.2
	2.1-4.7
	0
	0-0.4

	Slovakia
	425
	23.8
	19.8-28.1
	12.2
	9.3-15.7
	5.7
	3.7-8.3
	0.9
	0.3-2.4
	11.8
	8.9-15.2
	0.2
	0-1.3
	0
	0-0.9

	Slovenia
	150
	82.7
	75.6-88.4
	48
	39.8-56.3
	10
	5.7-16
	2.7
	0.7-6.7
	35.3
	27.7-43.5
	0.7
	0-3.7
	0
	0-2.4

	Spain
	256
	91
	86.8-94.2
	75.4
	69.6-80.5
	12.1
	8.4-16.7
	1.6
	0.4-4
	20.7
	15.9-26.2
	5.1
	2.7-8.5
	0
	0-1.4

	Sweden
	300
	14
	10.3-18.4
	5.3
	3.1-8.5
	2.3
	0.9-4.7
	0.7
	0.1-2.4
	9.3
	6.3-13.2
	0.7
	0.1-2.4
	0
	0-1.2

	United Kingdom
	302
	10.3
	7.1-14.3
	4
	2.1-6.8
	0.7
	0.1-2.4
	0
	0-1.2
	6.3
	3.8-9.7
	0
	0-1.2
	0
	0-1.2

	Total (28 MSs)
	9,049
	48.3
	43-49.3
	31.9
	28.1-32.9
	9.5
	8.1-10.1
	0.6
	0.4-0.8
	18.9
	16.4-19.7
	2.5
	2-2.6
	0
	0-0

	Iceland
	156
	0.6
	0-3.5
	0
	0-2.3
	0
	0-2.3
	0
	0-2.3
	0.6
	0-3.5
	0
	0-2.3
	0
	0-2.3

	Norway
	279
	0.4
	0-2
	0
	0-1.3
	0
	0-1.3
	0
	0-1.3
	0.4
	0-2
	0
	0-1.3
	0
	0-1.3

	Switzerland
	307
	30.3
	25.2-35.8
	19.2
	15-24.1
	6.5
	4-9.9
	0.6
	0.1-2.3
	11.4
	8.1-15.5
	0.3
	0-1.8
	0
	0-1.2


ESBL: extended-spectrum -lactamase; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; P: prevalence; CI: confidence interval; MSs: Member States; Ns: total number of samples tested.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report.
1. All isolates showing clavulanate synergy with CTX or CAZ or synergy with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to FOX, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with CTX or CAZ and microbiological resistance to FOX, suggesting ESBL and AmpC enzymes in the same isolate. ESBL and AmpC columns include those isolates.
1. Isolates with microbiological meropenem resistance. 


[bookmark: _Ref437023578][bookmark: _Ref437178711]Occurrence of presumptive ESBL- and AmpC-producing E. coli isolates from broilers collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2018
	Country 
	NP2
	ESBL
and/or
AmpC(a)
	ESBL(b)
	ESBL 
only
CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC
+
ESBL(f)
	CPs(g)

	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	113
	113
	100.0
	77
	68.1
	21
	18.6
	0
	0.0
	44
	38.9
	8
	7.1
	0
	0.0

	Belgium
	175
	166
	94.9
	143
	81.7
	33
	18.9
	7
	4.0
	28
	16.0
	5
	2.9
	0
	0.0

	Bulgaria
	163
	163
	100.0
	105
	64.4
	67
	41.1
	1
	0.6
	63
	38.7
	5
	3.1
	0
	0.0

	Croatia
	100
	99
	99.0
	62
	62.0
	25
	25.0
	1
	1.0
	38
	38.0
	1
	1.0
	0
	0.0

	Cyprus
	47
	47
	100.0
	37
	78.7
	5
	10.6
	0
	0.0
	19
	40.4
	9
	19.1
	0
	0.0

	Czech Republic
	141
	141
	100.0
	75
	53.2
	13
	9.2
	2
	1.4
	66
	46.8
	0
	0.0
	0
	0.0

	Denmark
	124
	122
	98.4
	19
	15.3
	9
	7.3
	0
	0.0
	104
	83.9
	1
	0.8
	0
	0.0

	Estonia
	69
	67
	97.1
	52
	75.4
	7
	10.1
	2
	2.9
	16
	23.2
	1
	1.4
	0
	0.0

	Finland
	38
	38
	100.0
	5
	13.2
	0
	0.0
	0
	0.0
	33
	86.8
	0
	0.0
	0
	0.0

	France
	76
	75
	98.7
	66
	86.8
	9
	11.8
	0
	0.0
	28
	36.8
	19
	25.0
	0
	0.0

	Germany
	184
	184
	100.0
	156
	84.8
	8
	4.3
	2
	1.1
	43
	23.4
	15
	8.2
	0
	0.0

	Greece
	170
	170
	100.0
	128
	75.3
	61
	35.9
	1
	0.6
	47
	27.6
	5
	2.9
	0
	0.0

	Hungary
	207
	207
	100.0
	79
	38.2
	31
	15.0
	1
	0.5
	135
	65.2
	7
	3.4
	0
	0.0

	Ireland
	158
	158
	100.0
	50
	31.6
	21
	13.3
	3
	1.9
	108
	68.4
	0
	0.0
	0
	0.0

	Italy(i)
	410
	409
	99.8
	326
	79.5
	105
	25.6
	0
	0.0
	102
	24.9
	19
	4.6
	0
	0.0

	Latvia(i)
	76
	76
	100.0
	71
	93.4
	13
	17.1
	0
	0.0
	5
	6.6
	0
	0.0
	0
	0.0

	Lithuania
	141
	141
	100.0
	90
	63.8
	26
	18.4
	2
	1.4
	57
	40.4
	6
	4.3
	0
	0.0

	Luxembourg
	1
	1
	100.0
	1
	100.0
	0
	0.0
	0
	0.0
	1
	100.0
	1
	100.0
	0
	0.0

	Malta
	85
	85
	100.0
	69
	81.2
	19
	22.4
	8
	9.4
	16
	18.8
	0
	0.0
	0
	0.0

	Netherlands(i)
	67
	67
	100.0
	58
	86.6
	9
	13.4
	1
	1.5
	13
	19.4
	4
	6.0
	0
	0.0

	Poland
	144
	139
	96.5
	79
	54.9
	24
	16.7
	3
	2.1
	77
	53.5
	17
	11.8
	0
	0.0

	Portugal
	234
	234
	100.0
	210
	89.7
	23
	9.8
	1
	0.4
	61
	26.1
	37
	15.8
	0
	0.0

	Romania
	574
	549
	95.6
	325
	56.6
	175
	30.5
	3
	0.5
	251
	43.7
	27
	4.7
	0
	0.0

	Slovakia
	105
	101
	96.2
	52
	49.5
	24
	22.9
	4
	3.8
	50
	47.6
	1
	1.0
	0
	0.0

	Slovenia
	125
	124
	99.2
	72
	57.6
	15
	12.0
	4
	3.2
	53
	42.4
	1
	0.8
	0
	0.0

	Spain
	237
	233
	98.3
	193
	81.4
	31
	13.1
	4
	1.7
	53
	22.4
	13
	5.5
	0
	0.0

	Sweden(i)
	42
	42
	100.0
	16
	38.1
	7
	16.7
	2
	4.8
	28
	66.7
	2
	4.8
	0
	0.0

	United Kingdom
	31
	31
	100.0
	12
	38.7
	2
	6.5
	0
	0.0
	19
	61.3
	0
	0.0
	0
	0.0

	Total (28 MSs)
	4,037
	3,982
	98.6
	2,628
	65.1
	783
	19.4
	52
	1.3
	1,558
	38.6
	204
	5.1
	0
	0.0

	Iceland(i)
	1
	1
	100.0
	0
	0.0
	0
	0.0
	0
	0.0
	1
	100.0
	0
	0.0
	0
	0.0

	Norway
	1
	1
	100.0
	0
	0.0
	0
	0.0
	0
	0.0
	1
	100.0
	0
	0.0
	0
	0.0

	Switzerland
	94
	93
	98.9
	59
	62.8
	20
	21.3
	2
	2.1
	35
	37.2
	1
	1.1
	0
	0.0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report.
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of E. coli isolates tested (with panel 2).
1. Molecular data were provided by:
Iceland (1 CMY-2), 
Italy (137 CTX-M-1, 31 CTX-M-14, 9 CTX-M-15, 4 CTX-M-2, 3 CTX-M-32, 9 CTX-M-55, 3 CTX-M-65, 10 CTX-M-8, 114 SHV-12, 77 CMY-2, and 6 AmpC-genotype/phenotype), 
Latvia (71 ESBL-genotype/phenotype and 5 AmpC-genotype/phenotype),
The Netherlands (22 CTX-M-1, 6 CTX-M-1+TEM-1, 1 CTX-M-15+TEM-1, 1 CTX-M-2+TEM-1, 1 CTX-M-22, 1 CTX-M-3+TEM-1, 1 CTX-M-32, 1 CTX-M-32+TEM-1, 15 SHV-12, 1 SHV-2, 6 TEM-52, 2 TEM-52+TEM-1, and 9 CMY-2),
Sweden (13 CTX-M-1, 1 TEM-52, 24 CMY-2, and 4 AmpC-genotype/phenotype with mutations confirmed by WGS as communicated).


[bookmark: _Ref499717650]Prevalence of presumptive ESBL- and AmpC-producing E. coli isolates from fattening turkeys collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2018
	Country
	Ns
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only
CTX/CLA SYN(c)
	ESBL only
CAZ/CLA SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI

	Austria
	204
	16.2
	11.4-22
	15.2
	10.6-20.9
	1.5
	0.3-4.2
	0
	0-1.8
	3.4
	1.4-6.9
	2.5
	0.8-5.6
	0
	0-1.8

	France
	255
	16.9
	12.5-22
	15.3
	11.1-20.3
	1.6
	0.4-4
	0
	0-1.4
	2.7
	1.1-5.6
	1.2
	0.2-3.4
	0
	0-1.4

	Germany
	484
	48.6
	28.3-53.1
	43.9
	25.3-48.4
	4
	1.4-4.5
	0
	0-0.8
	8.6
	3.9-11.5
	4
	1.4-4.5
	0
	0-0.8

	Hungary
	300
	23.7
	19-28.9
	9.7
	6.6-13.6
	2.3
	0.9-4.7
	0
	0-1.2
	14.7
	10.9-19.2
	0.7
	0.1-2.4
	0
	0-1.2

	Italy(i)
	484
	62.6
	58.1-66.9
	53.1
	48.5-57.6
	11.8
	9-15
	0
	0.1-1.5
	12.6
	9.8-15.9
	3.1
	1.7-5.1
	0
	0-0.8

	Poland
	305
	22.6
	18-27.7
	16.7
	12.7-21.4
	1.3
	0.4-3.3
	0
	0-1.8
	8.8
	5.9-12.6
	3
	1.4-5.5
	0
	0-1.2

	Portugal
	153
	76.5
	68.9-82.9
	71.9
	64.1-78.9
	9.8
	5.6-15.7
	0
	0-2.4
	11.8
	7.1-18
	7.2
	3.6-12.5
	0
	0-2.4

	Romania
	18
	72.2
	46.5-90.3
	38.9
	17.3-64.3
	0
	0-18.5
	0
	0-18.5
	38.9
	17.3-64.3
	5.6
	0.1-27.3
	0
	0-18.5

	Spain
	278
	91
	87-94.1
	89.9
	85.8-93.2
	4.4
	2.3-7.4
	1
	0.2-3.1
	4.4
	2.3-7.4
	3.2
	1.5-6.1
	0
	0-1.3

	Sweden
	72
	0
	0-5
	0
	0-5
	0
	0-5
	0
	0-5
	0
	0-5
	0
	0-5
	0
	0-5

	United Kingdom
	373
	3.5
	1.9-5.9
	2.4
	1.1-4.5
	1.6
	0.6-3.5
	0
	0-1
	1.1
	0.3-2.7
	0
	0-1
	0
	0-1

	Total (11 MSs)
	2,926
	39.3
	34.9-41.1
	33.9
	29.9-35.7
	4.4
	3.4-4.9
	0
	0.1-0.4
	7.9
	6.4-8.4
	2.5
	1.8-2.9
	0
	0-0.1

	Norway
	137
	9.5
	5.1-15.7
	1.5
	0.2-5.2
	0
	0-2.7
	0
	0-2.7
	9.5
	5.1-15.7
	1.5
	0.2-5.2
	0
	0-2.7


ESBL: extended-spectrum -lactamase; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; P: prevalence; CI: confidence interval; MSs: Member States; Ns: total number of samples tested.
(a): According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report.
(b): All isolates showing clavulanate synergy with CTX or CAZ or synergy with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
(c): Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
(d): Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
(e): Isolates with microbiological resistance to FOX, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
(f): Isolates showing synergy with CTX or CAZ and microbiological resistance to FOX, suggesting ESBL and AmpC enzymes in the same isolate. ESBL and AmpC columns include those isolates.
(g): Isolates with microbiological meropenem resistance. 


[bookmark: _Ref500264765]Occurrence of presumptive ESBL- and AmpC-producing E. coli isolates from fattening turkeys collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2018
	Country 
	NP2
	ESBL and/or
AmpC(a)
	ESBL(b)
	ESBL only
CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC
+
ESBL(f)
	CPs(g)

	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	33
	33
	100.0
	31
	93.9
	3
	9.1
	0
	0.0
	7
	21.2
	5
	15.2
	0
	0.0

	France
	43
	43
	100.0
	39
	90.7
	4
	9.3
	0
	0.0
	7
	16.3
	3
	7.0
	0
	0.0

	Germany
	157
	157
	100.0
	142
	90.4
	13
	8.3
	0
	0.0
	28
	17.8
	13
	8.3
	0
	0.0

	Hungary
	71
	71
	100.0
	29
	40.8
	7
	9.9
	0
	0.0
	44
	62.0
	2
	2.8
	0
	0.0

	Italy
	305
	303
	99.3
	257
	84.3
	57
	18.7
	2
	0.7
	61
	20.0
	15
	4.9
	0
	0.0

	Poland
	71
	69
	97.2
	51
	71.8
	4
	5.6
	1
	1.4
	27
	38.0
	9
	12.7
	0
	0.0

	Portugal
	117
	117
	100.0
	110
	94.0
	15
	12.8
	0
	0.0
	18
	15.4
	11
	9.4
	0
	0.0

	Romania
	13
	13
	100.0
	7
	53.8
	0
	0.0
	0
	0.0
	7
	53.8
	1
	7.7
	0
	0.0

	Spain
	258
	253
	98.1
	250
	96.9
	12
	4.7
	3
	1.2
	12
	4.7
	9
	3.5
	0
	0.0

	United Kingdom
	14
	13
	92.9
	9
	64.3
	6
	42.9
	0
	0.0
	4
	28.6
	0
	0.0
	0
	0.0

	Total (10 MSs)
	1,082
	1,072
	99.1
	925
	85.5
	121
	11.2
	6
	0.6
	215
	19.9
	68
	6.3
	0
	0.0

	Norway
	13
	13
	100.0
	2
	15.4
	0
	0.0
	0
	0.0
	13
	100.0
	2
	15.4
	0
	0.0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States.
(a): According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered for further classification (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). Thus, some of the isolates tested in Panel 2 do not show presumptive resistance phenotypes compatible with those defined for the present report.
(b): All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
(c): Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
(d): Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
(e): Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
(f): Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
(g): Isolates with microbiological meropenem resistance.
(h): Percentage of the total number of E. coli isolates tested (with panel 2).
(i): Molecular data were provided by Italy (12 CTX-M, 113 CTX-M-1, 13 CTX-M-14, 63 CTX-M-15, 5 CTX-M-27, 3 CTX-M-32, 5 CTX-M-55, 1 CTX-M-65, 1 CTX-M-8, 42 SHV-12, 1 TEM-135, 1 TEM-52, 27 CMY-2, 1 CMY-94, and 1 DHA-1, and 16 isolates with AmpC phenotype/genotype).


[bookmark: _Toc33711994][bookmark: _Hlk32416058]E.2. ESBL-, AmpC-producers prevalence and occurrence tables – pigs and cattle and meat thereof, 2017
The 2017 tables included in this Annex were published in EFSA and ECDC, 2019[footnoteRef:10]. [10:  https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2019.5598] 


[bookmark: _Toc412367509]Presumptive ESBL- and AmpC-producing Salmonella spp. isolates from meat from fattening pigs (carcases) collected within the routine monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	NP1
	NP2
	ESBL and/or
AmpC(a)
	ESBL(b)
	ESBL only
CLA/CTX SYN(c)
	ESBL only
CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Germany
	31
	1
	1
	3.2
	1
	3.2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Lithuania
	2
	1
	1
	50
	-
	-
	-
	-
	-
	-
	1
	50
	-
	-
	-
	-

	Portugal
	34
	1
	1
	2.9
	-
	-
	-
	-
	-
	-
	1
	2.9
	-
	-
	-
	-

	Spain
	180
	2
	2
	1.1
	1
	0.6
	-
	-
	-
	-
	1
	0.6
	-
	-
	-
	-

	Total (4 MSs)
	247
	5
	5
	2.0
	2
	0.8
	-
	-
	-
	-
	3
	1.2
	-
	-
	-
	-


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates with this phenotype from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States; NP1 and NP2: Total number of isolates tested with panel 1 and panel 2, respectively.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of Salmonella spp. isolates tested (with panel 1). 


[bookmark: _Ref500263681][bookmark: _Toc412367512]Presumptive ESBL- and AmpC-producing indicator E. coli isolates from fattening pigs collected within the routine monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	NP1
	NP2
	ESBL and/or
AmpC(a)
	ESBL(b)
	ESBL only
CLA/CTX SYN(c)
	ESBL only
CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	180
	3
	3
	1.7
	2
	1.1
	-
	-
	-
	-
	1
	0.6
	-
	-
	-
	-

	Belgium
	176
	15(i)
	11
	6.3
	11
	6.3
	6
	3.4
	-
	-
	-
	-
	-
	-
	-
	-

	Cyprus
	57
	1
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Czech Republic
	180
	5
	5
	2.8
	2
	1.1
	-
	-
	-
	-
	3
	1.7
	-
	-
	-
	-

	Germany
	227
	5
	5
	2.2
	5
	2.2
	2
	0.9
	-
	-
	-
	-
	-
	-
	-
	-

	Greece
	170
	1
	1
	0.6
	1
	0.6
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Hungary
	170
	2
	2
	1.2
	1
	0.6
	-
	-
	-
	-
	1
	0.6
	-
	-
	-
	-

	Ireland
	203
	3
	2
	1.0
	1
	0.5
	1
	0.5
	-
	-
	1
	0.5
	-
	-
	-
	-

	Italy(j)
	170
	2
	2
	1.2
	1
	0.6
	1
	0.6
	-
	-
	1
	0.6
	-
	-
	-
	-

	Latvia
	149
	1
	1
	0.7
	1
	0.7
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Malta
	74
	1(i)
	-
	-
	-
	0.0
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Netherlands
	300
	1(i)
	-
	-
	-
	0.0
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Poland
	213
	4(i)
	3
	1.4
	2
	0.9
	1
	0.5
	1
	0.5
	1
	0.5
	-
	-
	-
	-

	Portugal
	142
	5
	5
	3.5
	5
	3.5
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Romania
	170
	4
	4
	2.4
	1
	0.6
	-
	-
	-
	-
	3
	1.8
	-
	-
	-
	-

	Slovenia
	85
	3
	3
	3.5
	1
	1.2
	1
	1.2
	-
	-
	2
	2.4
	-
	-
	-
	-

	Spain
	170
	5
	5
	2.9
	4
	2.4
	-
	-
	-
	-
	1
	0.6
	-
	-
	-
	-

	Total (17 MSs)
	2,837
	61(i)
	52
	1.9
	38
	1.4
	12
	0.4
	1
	0.04
	14
	0.5
	0
	0.0
	0
	0.0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States; NP1 and NP2: Total number of isolates tested with panel 1 and panel 2, respectively.
(a): According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
(b): All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
(c): Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
(d): Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
(e): Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
(f): Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
(g): Isolates with microbiological meropenem resistance.
(h): Percentage of the total number of E. coli. isolates tested (with panel 1).
(i): It includes isolates microbiologically resistant to cefotaxime and/or ceftazidime but with MIC ≤ 1 mg/L for both antimicrobials, suggesting the presence of other mechanisms (as stated above, they were not further classiﬁed).
(j): Molecular data were reported by Italy for one isolate: ESBLs: 1 CTX-M.


[bookmark: _Ref531936601]Presumptive ESBL and AmpC-producing indicator E. coli isolates from calves under 1 year of age collected within the routine monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	NP1
	NP2
	ESBL and/or
AmpC(a)
	ESBL(b)
	ESBL only
CLA/CTX SYN(c)
	ESBL only
CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	181
	2(i)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Belgium
	185
	5(i)
	4
	2.2
	4
	2.2
	1
	0.5
	-
	-
	-
	-
	-
	-
	-
	-

	Denmark
	181
	1(i)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Germany
	242
	5
	5
	2.1
	5
	2.1
	1
	0.4
	-
	-
	2
	0.8
	2
	0.8
	-
	-

	Italy(j)
	170
	9
	9
	5.3
	9
	5.3
	3
	1.8
	-
	-
	1
	0.6
	1
	0.6
	-
	-

	Portugal
	181
	6
	6
	3.3
	5
	2.8
	-
	-
	-
	-
	1
	0.6
	-
	-
	-
	-

	Spain
	167
	2(i)
	2
	1.2
	2
	1.2
	-
	-
	-
	-
	1
	0.6
	1
	0.6
	-
	-

	Total (7 MSs)
	1,307
	30
	26
	2.0
	25
	1.9
	5
	0.4
	-
	0.0
	5
	0.4
	4
	0.3
	-
	0.0

	Norway
	296
	2
	2
	0.7
	1
	0.3
	-
	-
	1
	0.3
	2
	0.7
	1
	0.3
	-
	-


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States. NP1 and NP2: Total number of isolates tested with panel 1 and panel 2, respectively.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of E. coli. isolates tested (with panel 1).
1. It includes isolates microbiologically resistant to cefotaxime and/or ceftazidime but with MIC ≤ 1 mg/L for both antimicrobials, suggesting the presence of other mechanisms (as stated above, they were not further classiﬁed).
1. Molecular data were reported by Italy (9 CTX-M).


Prevalence of presumptive ESBL- and/or AmpC-producing E. coli isolates in meat from pigs (retail) collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	Ns
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only
CTX/CLA SYN(c)
	ESBL only
CAZ/CLA SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI

	Austria
	309
	10.4
	7.2-14.3
	9.4
	6.4-13.2
	1.9
	0.7-4.2
	0.0
	0.0-1.2
	1.9
	0.7-4.2
	1.0
	0.2-2.8
	0.0
	0.0-1.2

	Belgium
	299
	4.3
	2.3-7.3
	4.3
	2.3-7.3
	1.3
	0.4-3.4
	0.3
	0.0-1.8
	1.0
	0.2-2.9
	1.0
	0.2-2.9
	0.0
	0.0-1.2

	Bulgaria
	150
	12.0
	7.3-18.3
	10.0
	5.7-16.0
	2.7
	0.7-6.7
	0.0
	0.0-2.4
	2.0
	0.4-5.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Croatia
	156
	5.8
	2.7-10.7
	5.1
	2.2-9.9
	2.6
	0.7-6.4
	0.0
	0.0-2.3
	0.6
	0.0-3.5
	0.0
	0.0-2.3
	0.0
	0.0-2.3

	Cyprus
	139
	2.9
	0.8-7.2
	1.4
	0.2-5.1
	0.7
	0.0-3.9
	0.0
	0.0-2.6
	1.4
	0.2-5.1
	0
	0.0-2.6
	0.0
	0.0-2.6

	Czech Republic
	298
	13.8
	10.1-18.2
	10.1
	6.9-14.1
	6.4
	3.9-9.8
	0.3
	0.0-1.9
	3.7
	1.9-6.5
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Denmark
	281
	2.5
	1.0-5.1
	2.1
	0.8-4.6
	1.4
	0.4-3.6
	0.0
	0.0-1.3
	0.4
	0.0-2.0
	0.0
	0.0-1.3
	0.0
	0.0-1.3

	Estonia
	150
	2.0
	0.4-5.7
	1.3
	0.2-4.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.7
	0.0-3.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Finland
	301
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	France
	324
	0.3
	0.0-1.7
	0.3
	0.0-1.7
	0.3
	0.0-1.7
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1

	Germany
	458
	5.5
	2.5-6.4
	4.9
	2.2-5.9
	2.0
	0.6-3.1
	0.0
	0.0-0.8
	1.2
	0.2-2.2
	0.6
	0.1-1.6
	0.0
	0.0-0.8

	Greece
	133
	7.5
	3.7-13.4
	6.8
	3.1-12.5
	1.5
	0.2-5.3
	0.0
	0.0-2.7
	0.8
	0.0-4.1
	0.0
	0.0-2.7
	0.0
	0.0-2.7

	Hungary
	300
	5.0
	2.8-8.1
	3.7
	1.8-6.5
	0.7
	0.1-2.4
	0.0
	0.0-1.2
	1.7
	0.5-3.8
	0.3
	0.0-1.8
	0.0
	0.0-1.2

	Ireland
	300
	3.7
	1.8-6.5
	2.3
	0.9-4.7
	1.7
	0.5-3.8
	0.0
	0.0-1.2
	1.3
	0.4-3.4
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Italy
	272
	7.7
	4.8-11.6
	7.0
	4.3-10.7
	3.3
	1.5-6.2
	0.0
	0.0-1.3
	0.7
	0.1-2.6
	0.0
	0.0-1.3
	0.0
	0.0-1.3

	Latvia
	149
	8.7
	4.7-14.5
	8.1
	4.2-13.6
	2.7
	0.7-6.7
	0.0
	0.0-2.4
	1.3
	0.2-4.8
	0.7
	0.0-3.7
	0.0
	0.0-2.4

	Lithuania
	150
	2.7
	0.7-6.7
	2.7
	0.7-6.7
	2.0
	0.4-5.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Luxembourg
	37
	0.0
	0.0-9.5
	0.0
	0.0-9.5
	0.0
	0.0-9.5
	0.0
	0.0-9.5
	0.0
	0.0-9.5
	0.0
	0.0-9.5
	0.0
	0.0-9.5

	Malta
	300
	13.7
	9.9-18.1
	11.1
	7.7-15.1
	4.3
	2.3-7.3
	0.0
	0.0-1.2
	3.4
	1.6-6.0
	0.9
	0.2-2.9
	0.0
	0.0-1.2

	Netherlands
	273
	1.1
	0.2-3.2
	0.7
	0.1-2.6
	0.0
	0.0-1.3
	0.0
	0.0-1.3
	0.4
	0.0-2.0
	0.0
	0.0-1.3
	0.0
	0.0-1.3

	Poland
	300
	5.7
	3.3-8.9
	3.7
	1.8-6.5
	2.0
	0.7-4.3
	0.0
	0.0-1.2
	2.3
	0.9-4.7
	0.3
	0.0-1.8
	0.0
	0.0-1.2

	Portugal
	220
	10.5
	6.7-15.3
	8.2
	4.9-12.6
	3.2
	1.3-6.4
	0.0
	0.0-1.7
	3.2
	1.3-6.4
	0.9
	0.1-3.2
	0.0
	0.0-1.7

	Romania
	298
	14.4
	10.6-18.9
	9.7
	6.6-13.7
	3.4
	1.6-6.1
	0.0
	0.0-1.2
	4.7
	2.6-7.8
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Slovakia
	150
	7.3
	3.7-12.7
	5.3
	2.3-10.2
	1.3
	0.2-4.7
	0.0
	0.0-2.4
	2.0
	0.4-5.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Slovenia
	151
	4.6
	1.9-9.3
	2.0
	0.4-5.7
	0.7
	0.0-3.6
	0.0
	0.0-2.4
	2.6
	0.7-6.6
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Spain
	300
	12.0
	8.5-16.2
	9.7
	6.6-13.6
	3.7
	1.8-6.5
	0.0
	0.0-1.2
	4.0
	2.1-6.9
	1.7
	0.5-3.8
	0.0
	0.0-1.2

	Sweden
	295
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	UK
	310
	0.3
	0.0-1.8
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.3
	0.0-1.8
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Total (28 MSs)
	6,803
	6.0
	5.0-6.1
	4.7
	3.9-4.9
	1.9
	1.4-2.1
	0.0
	0.0-0.1
	1.6
	1.2-1.8
	0.3
	0.2-0.4
	0.0
	0.0-0.1

	Iceland
	100
	0.0
	0.0-3.6
	0.0
	0.0-3.6
	0.0
	0.0-3.6
	0.0
	0.0-3.6
	0.0
	0.0-3.6
	0.0
	0.0-3.6
	0.0
	0.0-3.6

	Norway
	340
	0.3
	0.0-1.6
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.3
	0.0-1.6
	0.0
	0.0-1.1
	0.0
	0.0-1.1

	Switzerland
	302
	0.3
	0.0-1.8
	0.3
	0.0-1.8
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2


ESBL: extended-spectrum -lactamase; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States; Ns: total number of samples tested.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for CTX and/or CAZ (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
1. All isolates showing clavulanate synergy with CTX or CAZ or synergy with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with CTX only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with CAZ only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to FOX, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with CTX or CAZ and microbiological resistance to FOX, suggesting ESBL and AmpC enzymes in the same isolate. ESBL and AmpC columns include those isolates.
1. Isolates with microbiological meropenem resistance.
[bookmark: _Ref499717540]Occurrence of presumptive ESBL- and/or AmpC-producing E. coli isolates in meat from pigs (retail) collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017
	Country 
	NP2(a)
	ESBL and/or
AmpC(a)
	ESBL(b)
	ESBL only
CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	32
	32
	100
	29
	90.6
	6
	18.8
	0
	0
	6
	18.8
	3
	9.4
	0
	0

	Belgium
	13
	13
	100
	13
	100
	4
	30.8
	1
	7.7
	3
	23.1
	3
	23.1
	0
	0

	Bulgaria
	18
	18
	100
	15
	83.3
	4
	22.2
	0
	0
	3
	16.7
	0
	0
	0
	0

	Croatia
	9
	9
	100
	8
	88.9
	4
	44.4
	0
	0
	1
	11.1
	0
	0
	0
	0

	Cyprus
	4
	4
	100
	2
	50
	1
	25
	0
	0
	2
	50
	0
	0
	0
	0

	Czech Republic
	42(j)
	41
	97.6
	30
	71.4
	19
	45.2
	1
	2.4
	11
	26.2
	0
	0
	0
	0

	Denmark(i)
	7
	7
	100
	6
	85.7
	4
	57.1
	0
	0
	1
	14.3
	0
	0
	0
	0

	Estonia
	3
	3
	100
	2
	66.7
	0
	0
	0
	0
	1
	33.3
	0
	0
	0
	0

	France
	1
	1
	100
	1
	100
	1
	100
	0
	0
	0
	0
	0
	0
	0
	0

	Germany
	19
	19
	100
	17
	89.5
	7
	36.8
	0
	0
	4
	21.1
	2
	10.5
	0
	0

	Greece
	10
	10
	100
	9
	90
	2
	20
	0
	0
	1
	10
	0
	0
	0
	0

	Hungary
	15
	15
	100
	11
	73.3
	2
	13.3
	0
	0
	5
	33.3
	1
	6.7
	0
	0

	Ireland
	11
	11
	100
	7
	63.6
	5
	45.5
	0
	0
	4
	36.4
	0
	0
	0
	0

	Italy(i)
	21
	21
	100
	19
	90.5
	9
	42.9
	0
	0
	2
	9.5
	0
	0
	0
	0

	Latvia(i)
	13
	13
	100
	12
	92.3
	4
	30.8
	0
	0
	2
	15.4
	1
	7.7
	0
	0

	Lithuania
	4
	4
	100
	4
	100
	3
	75
	0
	0
	0
	0
	0
	0
	0
	0

	Malta
	16
	16
	100
	13
	81.3
	5
	31.3
	0
	0
	4
	25
	1
	6.3
	0
	0

	Netherlands(i)
	3
	3
	100
	2
	66.7
	0
	0
	0
	0
	1
	33.3
	0
	0
	0
	0

	Poland
	17
	17
	100
	11
	64.7
	6
	35.3
	0
	0
	7
	41.2
	1
	5.9
	0
	0

	Portugal
	23
	23
	100
	18
	78.3
	7
	30.4
	0
	0
	7
	30.4
	2
	8.7
	0
	0

	Romania
	44(j)
	43
	97.7
	29
	65.9
	10
	22.7
	0
	0
	14
	31.8
	0
	0
	0
	0

	Slovakia
	11
	11
	100
	8
	72.7
	2
	18.2
	0
	0
	3
	27.3
	0
	0
	0
	0

	Slovenia
	7
	7
	100
	3
	42.9
	1
	14.3
	0
	0
	4
	57.1
	0
	0
	0
	0

	Spain
	36
	36
	100
	29
	80.6
	11
	30.6
	0
	0
	12
	33.3
	5
	13.9
	0
	0

	United Kingdom
	1
	1
	100
	0
	0
	0
	0
	0
	0
	1
	100
	0
	0
	0
	0

	Total (25 MSs)
	380
	378
	99.5
	298
	78.4
	117
	30.8
	2
	0.5
	99
	26.1
	19
	5
	0
	0

	Norway
	1
	1
	100
	0
	0
	0
	0
	0
	0
	1
	100
	0
	0
	0
	0

	Switzerland
	1
	1
	100
	1
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States. NP2: Total number of isolates tested with panel 2.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of E. coli isolates tested (with panel 2).
1. Molecular data were provided by
Denmark (1 CTX-M-14, 5 CTX-M-1),
Italy (16 CTX-M, 2 SHV, 1 TEM-52),
Latvia (12 ESBL genotype/phenotype, 1 ESBL+ AmpC genotype/phenotype,
The Netherlands (1 CTX-M-1, 2 CTX-M-15, 1 AmpC mutations).
1. It includes isolates microbiologically resistant to cefotaxime and/or ceftazidime but with MIC ≤ 1 mg/L for both antimicrobials, suggesting the presence of other mechanisms (as stated above, they were not further classiﬁed).  

Prevalence of presumptive ESBL- and/or AmpC-producing E. coli isolates from fattening pigs collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	Ns
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only
CTX/CLA SYN(c)
	ESBL only
CAZ/CLA SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI

	Austria
	291
	62.2
	56.4-67.8
	58.8
	52.9-64.5
	11.3
	7.9-15.6
	0.0
	0.0-1.3
	4.1
	2.1-7.1
	0.7
	0.1-2.5
	0
	0-1.3

	Belgium
	300
	65.4
	49.5-61.0
	60.7
	45.5-57.1
	26.4
	17.7-27.5
	0.8
	0.1-2.4
	5.9
	2.8-8.1
	1.2
	0.2-2.9
	0
	0-1.2

	Bulgaria
	150
	45.3
	37.2-53.7
	42.0
	34.0-50.3
	10.0
	5.7-16.0
	0.0
	0.0-2.4
	3.4
	1.1-7.6
	0.0
	0.0-2.4
	0
	0-2.4

	Croatia
	369
	46.7
	18.1-26.8
	30.2
	10.9-18.4
	16.5
	5.3-11.1
	1.1
	0.1-1.9
	17.1
	5.6-11.4
	0.6
	0.0-1.5
	0
	0-1.0

	Cyprus
	120
	0.8
	0.0-4.6
	0.8
	0.0-4.6
	0.8
	0.0-4.6
	0.0
	0.0-3.0
	0.0
	0.0-3.0
	0.0
	0.0-3.0
	0
	0-3.0

	Czech Republic
	301
	33.2
	27.9-38.9
	17.6
	13.5-22.4
	10.0
	6.8-13.9
	0.3
	0.0-1.8
	15.6
	11.7-20.2
	0.0
	0.0-1.2
	0
	0-1.2

	Denmark
	295
	24.7
	19.9-30.1
	6.8
	4.2-10.3
	3.4
	1.6-6.1
	0.0
	0.0-1.2
	18.0
	13.8-22.8
	0.0
	0.0-1.2
	0
	0-1.2

	Estonia
	68
	35.3
	24.1-47.8
	29.4
	19.0-41.7
	1.5
	0.0-7.9
	0.0
	0.0-5.3
	5.9
	1.6-14.4
	0.0
	0.0-5.3
	0
	0-5.3

	Finland
	299
	2.7
	1.2-5.2
	0.3
	0.0-1.8
	0.3
	0.0-1.8
	0.0
	0.0-1.2
	2.3
	0.9-4.8
	0.0
	0.0-1.2
	0
	0-1.2

	France
	327
	27.2
	22.5-32.4
	23.8
	19.3-28.9
	9.2
	6.3-12.8
	0.0
	0.0-1.1
	3.4
	1.7-5.9
	0.0
	0.0-1.1
	0
	0-1.1

	Germany
	351
	46.7
	40.6-51.2
	41.8
	35.8-46.4
	16.3
	12.3-20.2
	0.0
	0.0-1.0
	8.1
	5.4-11.3
	3.2
	1.6-5.5
	0.3
	0.0-1.6

	Greece
	170
	39.4
	32.0-47.2
	33.5
	26.5-41.2
	4.7
	2.1-9.1
	0.0
	0.0-2.1
	7.1
	3.7-12
	1.2
	0.1-4.2
	0
	0-2.1

	Hungary
	249
	70.3
	64.2-75.9
	56.2
	49.8-62.5
	17.3
	12.8-22.5
	1.2
	0.2-3.5
	15.3
	11.0-20.3
	1.2
	0.2-3.5
	0
	0-1.5

	Ireland
	303
	36.0
	30.6-41.7
	18.5
	14.3-23.3
	8.6
	5.7-12.3
	0.0
	0.0-1.2
	18.2
	14.0-23.0
	0.7
	0.1-2.4
	0
	0-1.2

	Italy
	302
	87.4
	83.1-90.9
	69.2
	63.7-74.4
	25.5
	20.7-30.8
	2.0
	0.7-4.3
	21.8
	17.3-26.9
	3.7
	1.8-6.4
	0
	0-1.2

	Latvia
	149
	46.3
	38.1-54.7
	42.3
	34.2-50.6
	20.1
	14.0-27.5
	0.6
	0.0-3.7
	6.7
	3.3-12.0
	2.7
	0.7-6.7
	0
	0-2.4

	Lithuania
	150
	48.7
	39.8-56.3
	37.9
	29.6-45.6
	10.1
	5.7-16.0
	0.0
	0.0-2.4
	11.5
	6.7-17.5
	0.7
	0.0-3.7
	0
	0-2.4

	Luxembourg
	225
	40.8
	34.4-47.2
	38.1
	31.7-44.5
	20.4
	15.1-25.7
	0.0
	0.0-1.6
	4.1
	1.5-6.7
	1.3
	0.0-2.5
	0
	0-1.6

	Malta
	112
	17.9
	11.3-26.2
	17.9
	11.3-26.2
	1.8
	0.2-6.3
	0.9
	0.0-4.9
	0.9
	0.0-4.9
	0.9
	0.0-4.9
	0
	0-3.2

	Netherlands
	300
	15.7
	11.7-20.3
	11.0
	7.7-15.1
	3.3
	1.6-6.0
	0.3
	0.0-1.8
	5.0
	2.8-8.1
	0.3
	0.0-1.8
	0
	0-1.2

	Poland
	306
	48.7
	42.6-54.1
	31.9
	26.5-37.2
	11.5
	8.1-15.5
	2.3
	0.9-4.7
	17.4
	13.3-22
	0.7
	0.1-2.3
	0
	0-1.2

	Portugal
	254
	63.8
	53.1-65.5
	54.9
	44.9-57.5
	11
	6.8-14.6
	0.0
	0.0-1.4
	13.5
	8.8-17.3
	4.7
	2.2-7.6
	0
	0-1.4

	Romania
	255
	66.3
	60.1-72.1
	53.7
	47.4-60.0
	18.0
	13.5-23.3
	2.0
	0.6-4.5
	14.5
	10.4-19.4
	2.0
	0.6-4.5
	0
	0-1.4

	Slovakia
	150
	48.7
	40.4-57.0
	34.0
	26.5-42.2
	14.0
	8.9-20.6
	0.0
	0.0-2.4
	17.3
	11.6-24.4
	2.7
	0.7-6.7
	0
	0-2.4

	Slovenia
	152
	50.0
	41.8-58.2
	25.7
	18.9-33.4
	10.6
	6.1-16.5
	0.0
	0.0-2.4
	24.4
	17.8-32.0
	0.0
	0.0-2.4
	0
	0-2.4

	Spain
	300
	85.7
	81.2-89.4
	80.3
	75.4-84.7
	11.7
	8.3-15.9
	0.0
	0.0-1.2
	15.7
	11.7-20.3
	10.3
	7.1-14.3
	0
	0-1.2

	Sweden
	241
	11.6
	7.9-16.4
	3.7
	1.7-7.0
	2.1
	0.7-4.8
	0.0
	0.0-1.5
	7.9
	4.8-12.0
	0.0
	0.0-1.5
	0
	0-1.5

	United Kingdom
	347
	21.6
	17.4-26.3
	16.1
	12.4-20.4
	4.9
	2.9-7.7
	0.0
	0.0-1.1
	6.6
	4.2-9.8
	1.1
	0.3-2.9
	0
	0-1.1

	Total (28 MSs)
	6,836
	43.8
	39.5-41.9
	34. 3
	30.8 -33.0
	11.0
	9.5-11.0
	0.4
	0.3-0.6
	11.1
	9.6-11.0
	1.6
	1.2-1.8
	0.01
	0-0.1

	Iceland
	151
	7.3
	3.7-12.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	7.3
	3.7-12.7
	0.0
	0.0-2.4
	0
	0-2.4

	Norway
	306
	14.1
	10.4-18.5
	0.7
	0.1-2.3
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	13.4
	9.8-17.7
	0.0
	0.0-1.2
	0
	0-1.2

	Switzerland
	296
	15.9
	11.9-20.5
	11.5
	8.1-15.7
	5.1
	2.9-8.2
	0.0
	0.0-1.2
	5.1
	2.9-8.2
	0.7
	0.1-2.4
	0
	0-1.2


ESBL: extended-spectrum -lactamase; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; P: prevalence; CI: confidence interval; MSs: Member States; Ns: total number of samples tested.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for FOX and/or CAZ (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
1. All isolates showing clavulanate synergy with CTX or CAZ or synergy with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to FOX, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with CTX or CAZ and microbiological resistance to FOX, suggesting ESBL and AmpC enzymes in the same isolate. ESBL and AmpC columns include those isolates.
1. Isolates with microbiological meropenem resistance.

Occurrence of presumptive ESBL- and/or AmpC-producing E. coli isolates from fattening pigs collected within the specific ESBLs-/AmpC-/carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	NP2
	ESBL
and/or
AmpC(a)
	ESBL(b)
	ESBL 
only
CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC
+
ESBL(f)
	CPs(g)

	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	181
	181
	100
	171
	94.5
	33
	18.2
	0
	0
	12
	6.6
	2
	1.1
	0
	0

	Belgium
	171
	166(i)
	97.1
	154
	90.1
	67
	39.2
	2
	1.2
	15
	8.8
	3
	1.8
	0
	0

	Bulgaria
	68
	68
	100
	63
	92.6
	15
	22.1
	0
	0
	5
	7.4
	0
	0
	0
	0

	Croatia
	90
	82(i)
	91.1
	53
	58.9
	29
	32.2
	2
	2.2
	30
	33.3
	1
	1.1
	0
	0

	Cyprus
	3
	1(i)
	33.3
	1
	33.3
	1
	33.3
	0
	0
	0
	0
	0
	0
	0
	0

	Czech Republic
	104
	100(i)
	96.2
	53
	51.0
	30
	28.8
	1
	1
	47
	45.2
	0
	0
	0
	0

	Denmark
	73
	73
	100
	20
	27.4
	10
	13.7
	0
	0
	53
	72.6
	0
	0
	0
	0

	Estonia
	24
	24
	100
	20
	83.3
	1
	4.2
	0
	0
	4
	16.7
	0
	0
	0
	0

	Finland
	8
	8
	100
	1
	12.5
	1
	12.5
	0
	0
	7
	87.5
	0
	0
	0
	0

	France
	91
	89(i)
	97.8
	78
	85.7
	30
	33
	0
	0
	11
	12.1
	0
	0
	0
	0

	Germany
	162
	161(i)
	99.4
	144
	88.9
	56
	34.6
	0
	0
	28
	17.3
	11
	6.8
	1
	0.62

	Greece
	67
	67
	100
	57
	85.1
	8
	11.9
	0
	0
	12
	17.9
	2
	3
	0
	0

	Hungary
	175
	175
	100
	140
	80.0
	43
	24.6
	3
	1.7
	38
	21.7
	3
	1.7
	0
	0

	Ireland
	110
	109(i)
	99.1
	56
	50.9
	26
	23.6
	0
	0
	55
	50
	2
	1.8
	0
	0

	Italy(j)
	265
	264(i)
	99.6
	209
	78.9
	77
	29.1
	6
	2.3
	66
	24.9
	11
	4.2
	0
	0

	Latvia(j)
	69
	69
	100
	63
	91.3
	30
	43.5
	1
	1.4
	10
	14.5
	4
	5.8
	0
	0

	Lithuania
	72
	72
	100
	56
	77.8
	15
	20.8
	0
	0
	17
	23.6
	1
	1.4
	0
	0

	Luxembourg
	34
	30(i)
	88.2
	28
	82.4
	15
	44.1
	0
	0
	3
	8.8
	1
	2.9
	0
	0

	Malta
	20
	20
	100
	20
	100
	2
	10
	1
	5
	1
	5
	1
	5
	0
	0

	Netherlands(j)
	47
	47
	100
	33
	70.2
	10
	21.3
	1
	2.1
	15
	31.9
	1
	2.1
	0
	0

	Poland
	154
	148
	96.1
	97
	63.0
	35
	22.7
	7
	4.5
	53
	34.4
	2
	1.3
	0
	0

	Portugal
	151
	151
	93.2
	130
	80.2
	26
	16
	0
	0
	32
	19.8
	11
	6.8
	0
	0

	Romania
	169
	169
	100
	137
	81.1
	46
	27.2
	5
	3
	37
	21.9
	5
	3
	0
	0

	Slovakia
	73
	73
	100
	51
	69.9
	21
	28.8
	0
	0
	26
	35.6
	4
	5.5
	0
	0

	Slovenia
	76
	76
	100
	39
	51.3
	16
	21.1
	0
	0
	37
	48.7
	0
	0
	0
	0

	Spain
	258
	257(i)
	99.6
	241
	93.4
	35
	13.6
	0
	0
	47
	18.2
	31
	12
	0
	0

	Sweden(j)
	29
	28(i)
	96.6
	9
	31.0
	5
	17.2
	0
	0
	19
	65.5
	0
	0
	0
	0

	United Kingdom
	75
	75
	100
	56
	74.7
	17
	22.7
	0
	0
	23
	30.7
	4
	5.3
	0
	0

	Total (28 MSs)
	2,819
	2,783
	98.3
	2180
	77.0
	700
	24.7
	29
	1
	703
	24.8
	100
	3.5
	1
	0.04

	Iceland
	11
	11
	100
	0
	0
	0
	0
	0
	0
	11
	100
	0
	0
	0
	0

	Norway
	43
	43
	100
	2
	4.7
	0
	0
	0
	0
	41
	95.3
	0
	0
	0
	0

	Switzerland
	52
	47(i)
	90.4
	34
	65.4
	15
	28.8
	0
	0
	15
	28.8
	2
	3.8
	0
	0


ESBL: extended-spectrum -lactamase; n: isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States. NP2: Total number of isolates tested with panel 2.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Isolates with microbiological meropenem resistance.
1. Percentage of the total number of E. coli isolates tested (with panel 2).
1. It includes isolates microbiologically resistant to cefotaxime and/or ceftazidime but with MIC ≤ 1 mg/L for both antimicrobials, suggesting the presence of other mechanisms (as stated above, they were not further classiﬁed).
1. Molecular data were provided by: 
Italy (190 CTX-M, 1 CTX-M-14, 16 SHV-12, 3 TEM-52, 3 CMY-2, 1 SHV-12+CMY-2, 1 CTX-M + CMY-2), 
Latvia (62 ESBL genotype/phenotype, 2 ESBL+ AmpC genotype/phenotype),
The Netherlands (23 CTX-M-1, 3 CTX-M-14, 1 CTX-M-3, 1 SHV-2, 5 TEM-52, 6 AmpC genotype/phenotype),
Sweden (6 CTX-M-14, 2 CTX-M15, 1 CTX-M-55).


Prevalence of presumptive ESBL- and/or AmpC-producing E. coli isolates from bovine meat (retail) collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	Ns
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only
CTX/CLA SYN(c)
	ESBL only
CAZ/CLA SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI

	Austria
	300
	1.7
	0.5-3.8
	1.7
	0.5-3.8
	0.7
	0.1-2.4
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Belgium
	300
	4.6
	2.3-7.3
	4.6
	2.3-7.3
	1.1
	0.2-2.9
	0.0
	0.0-1.2
	0.4
	0.0-1.8
	0.3
	0.0-1.8
	0.0
	0.0-1.2

	Bulgaria
	150
	12.7
	7.8-19.1
	10
	5.7-16.0
	5.3
	2.3-10.2
	0.0
	0.0-2.4
	2.7
	0.7-6.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Croatia
	161
	2.5
	0.7-6.2
	2.5
	0.7--6.2
	0.6
	0.0-3.4
	0.0
	0.0-2.3
	0.0
	0.0-2.3
	0.0
	0.0-2.3
	0.0
	0.0-2.3

	Cyprus
	139
	3.6
	1.2-8.2
	1.4
	0.2-5.1
	0.0
	0.0-2.6
	0.0
	0.0-2.6
	2.2
	0.4-6.2
	0.0
	0.0-2.6
	0.0
	0.0-2.6

	Czech Republic
	301
	11.3
	8.0-15.4
	6.3
	3.8-9.7
	4.0
	2.1-6.9
	0.0
	0.0-1.2
	5.0
	2.8-8.1
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Denmark
	292
	3.4
	1.7-6.2
	3.4
	1.7-6.2
	1.4
	0.4-3.5
	0.0
	0.0-1.3
	0.0
	0.0-1.3
	0.0
	0.0-1.3
	0.0
	0.0-1.3

	Estonia
	150
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Finland
	302
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	France
	324
	0.3
	0.0-1.7
	0.3
	0.0-1.7
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1

	Germany
	406
	4.4
	1.9-5.7
	4.1
	1.7-5.4
	1.6
	0.4-2.9
	0.0
	0.0-0.9
	0.3
	0.0-1.4
	0.0
	0.0-0.9
	0.0
	0.0-0.9

	Greece
	62
	4.8
	1.0-13.5
	4.8
	1.0-13.5
	1.6
	0.0-8.7
	0.0
	0.0-5.8
	0.0
	0.0-5.8
	0.0
	0.0-5.8
	0.0
	0.0-5.8

	Hungary
	184
	9.8
	5.9-15.0
	8.7
	5.1-13.7
	3.8
	1.5-7.7
	0.0
	0.0-2.0
	1.1
	0.1-3.9
	0.0
	0.0-2.0
	0.0
	0.0-2.0

	Ireland
	300
	0.7
	0.1-2.4
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.7
	0.1-2.4
	0.0
	0.0-1.2
	0.0
	0.0-1.2v

	Italy
	272
	8.8
	5.7-12.8
	8.1
	5.1-12.0
	3.7
	1.8-6.7
	0.0
	0.0-1.3
	1.1
	0.2-3.2
	0.4
	0.0-2.0
	0.0
	0.0-1.3

	Latvia
	149
	8.1
	4.2-13.6
	6.7
	3.3-12.0
	3.4
	1.1-7.7
	0.0
	0.0-2.4
	2.0
	0.4-5.8
	0.7
	0.0-3.7
	0.0
	0.0-2.4

	Lithuania
	150
	2.0
	0.4-5.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	2.0
	0.4-5.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Luxembourg
	26
	3.8
	0.1-19.6
	0.0
	0.0-13.2
	0.0
	0.0-13.2
	0.0
	0.0-13.2
	3.8
	0.1-19.6
	0.0
	0.0-13.2
	0.0
	0.0-13.2

	Malta
	300
	13.1
	5.2-11.7
	11.5
	4.4-10.5
	2.7
	0.5-3.8
	0.5
	0.0-1.8
	2.2
	0.4-3.4
	0.5
	0.0-1.8
	0.0
	0.0-1.2

	Netherlands
	486
	4.1
	2.2-5.8
	4.1
	2.2-5.8
	0.0
	0.0-0.8
	0.0
	0.0-0.8
	0.0
	0.0-0.8
	0.0
	0.0-0.8
	0.0
	0.0-0.8

	Poland
	300
	5.7
	3.3-8.9
	3.7
	1.8-6.5
	1.7
	0.5-3.8
	0.0
	0.0-1.2
	2.0
	0.7-4.3
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Portugal
	220
	11.8
	7.9-16.8
	10.5
	6.7-15.3
	3.6
	1.6-7.0
	0.0
	0.0-1.7
	1.8
	0.5-4.6
	0.4
	0.0-2.5
	0.0
	0.0-1.7

	Romania
	146
	3.4
	1.1-7.8
	3.4
	1.1-7.8
	1.4
	0.2-4.9
	0.0
	0.0-2.5
	0.0
	0.0-2.5
	0.0
	0.0-2.5
	0.0
	0.0-2.5

	Slovakia
	150
	4.0
	1.5-8.5
	4.0
	1.5-8.5
	2.0
	0.4-5.7
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Slovenia
	151
	6.0
	2.8-11.0
	2.6
	0.7-6.6
	0.7
	0.0-3.6
	0.0
	0.0-2.4
	3.3
	1.1-7.6
	0.0
	0.0-2.4
	0.0
	0.0-2.4

	Spain
	300
	7.0
	4.4-10.5
	4.7
	2.6-7.7
	1.0
	0.2-2.9
	0.0
	0.0-1.2
	3.0
	1.4-5.6
	0.7
	0.1-2.4
	0.0
	0.0-1.2

	Sweden
	286
	0.7
	0.1-2.5
	0.7
	0.1-2.5
	0.0
	0.0-1.3
	0.0
	0.0-1.3
	0.0
	0.0-1.3
	0.0
	0.0-1.3
	0.0
	0.0-1.3

	UK
	314
	0.6
	0.1-2.3
	0.3
	0.0-1.8
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.3
	0.0-1.8
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Total (28 MSs)
	6,621
	4.8
	4.0-5.0
	3.9
	3.2-4.1
	1.4
	0.1-1.6
	0.02
	0.0-0.1
	1.1
	0.8-1.3
	0.1
	0.0-0.2
	0.0
	0.0-0.1

	Iceland
	95
	0.0
	0.0-3.8
	0.0
	0.0-3.8
	0
	0.0-3.8
	0.0
	0.0-3.8
	0.0
	0.0-3.8
	0.0
	0.0-3.8
	0.0
	0.0-3.8

	Norway
	343
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1
	0.0
	0.0-1.1

	Switzerland
	299
	0.7
	0.1-2.4
	0.3
	0.0-1.8
	0
	0.0-1.2
	0.0
	0.0-1.2
	0.3
	0.0-1.8
	0.0
	0.0-1.2
	0.0
	0.0-1.2


ESBL: extended-spectrum -lactamase; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; P: prevalence; CI: confidence interval; Ns: total number of samples.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing MIC > 1 mg/L for CTX and/or CAZ (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
1. All isolates showing clavulanate synergy with CTX or CAZ or synergy with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to FOX, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with FOX or CAZ and microbiological resistance to FOX, suggesting ESBL and AmpC enzymes in the same isolate. ESBL and AmpC columns include those isolates.
1. Isolates with microbiological MEM resistance.

Occurrence of presumptive ESBL- and/or AmpC-producing E. coli isolates from bovine meat (retail) collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	NP2
	ESBL and/or
AmpC(a)
	ESBL(b)
	ESBL only
CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	5
	5
	100
	5
	100
	2
	40
	0
	0
	0
	0
	0
	0
	0
	0

	Belgium
	15(i)
	13
	81.3
	13
	81.3
	3
	18.8
	0
	0
	1
	6.3
	1
	6.3
	0
	0

	Bulgaria
	19
	19
	100
	15
	78.9
	8
	42.1
	0
	0
	4
	21.1
	0
	0
	0
	0

	Croatia
	4
	4
	100
	4
	100
	1
	25
	0
	0
	0
	0
	0
	0
	0
	0

	Cyprus
	5
	5
	100
	2
	40
	0
	0
	0
	0
	3
	60
	0
	0
	0
	0

	Czech Republic
	35(i)
	34
	97.1
	19
	54.3
	12
	34.3
	0
	0
	15
	42.9
	0
	0
	0
	0

	Denmark(j)
	10
	10
	100
	10
	100
	4
	40
	0
	0
	0
	0
	0
	0
	0
	0

	France
	1
	1
	100
	1
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Germany
	14
	14
	100
	13
	92.9
	5
	35.7
	0
	0
	1
	7.1
	0
	0
	0
	0

	Greece
	3
	3
	100
	3
	100
	1
	33.3
	0
	0
	0
	0
	0
	0
	0
	0

	Hungary
	18
	18
	100
	16
	88.9
	7
	38.9
	0
	0
	2
	11.1
	0
	0
	0
	0

	Ireland
	2
	2
	100
	0
	0
	0
	0
	0
	0
	2
	100
	0
	0
	0
	0

	Italy(j)
	24
	24
	100
	22
	91.7
	10
	41.7
	0
	0
	3
	12.5
	1
	4.2
	0
	0

	Latvia(j)
	12
	12
	100
	10
	83.3
	5
	41.7
	0
	0
	3
	25
	1
	8.3
	0
	0

	Lithuania
	3
	3
	100
	0
	0
	0
	0
	0
	0
	3
	100
	0
	0
	0
	0

	Luxembourg
	1
	1
	100
	0
	0
	0
	0
	0
	0
	1
	100
	0
	0
	0
	0

	Malta
	25(i)
	24
	96
	21
	84
	5
	20
	1
	4
	4
	16
	1
	4
	0
	0

	Netherlands(j)
	18
	18
	100
	18
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Poland
	17
	17
	100
	11
	64.7
	5
	29.4
	0
	0
	6
	35.3
	0
	0
	0
	0

	Portugal
	26
	26
	100
	23
	88.5
	8
	30.8
	0
	0
	4
	15.4
	1
	3.8
	0
	0

	Romania
	5
	5
	100
	5
	100
	2
	40
	0
	0
	0
	0
	0
	0
	0
	0

	Slovakia
	6
	6
	100
	6
	100
	3
	50
	0
	0
	0
	0
	0
	0
	0
	0

	Slovenia
	10(i)
	9
	90
	4
	40
	1
	10
	0
	0
	5
	50
	0
	0
	0
	0

	Spain
	21
	21
	100
	14
	66.7
	3
	14.3
	0
	0
	9
	42.9
	2
	9.5
	0
	0

	Sweden(j)
	3(i)
	2
	66.7
	2
	66.7
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	United Kingdom
	2
	2
	100
	1
	50
	0
	0
	0
	0
	1
	50
	0
	0
	0
	0

	Total (26 MSs)
	304
	298
	97.7
	238
	78.0
	85
	27.9
	1
	0.3
	67
	22.0
	7
	2.3
	0
	0

	Switzerland
	2
	2
	100
	1
	50
	0
	0
	0
	0
	1
	50
	0
	0
	0
	0


ESBL: extended-spectrum -lactamase; n = isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; MSs: Member States. NP2: Total number of isolates tested with panel 2.
1. Several countries reported only a few isolates. For countries reporting less than 10 isolates, occurrence data should be carefully considered.
1. According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.).
1. All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
1. Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
1. Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
1. Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
1. Percentage of the total number of E. coli isolates tested (with panel 2).
1. It includes isolates microbiologically resistant to cefotaxime and/or ceftazidime but with MIC ≤ 1 mg/L for both antimicrobials, suggesting the presence of other mechanisms (as stated above, they were not further classiﬁed).
1. Molecular data were provided by 
Denmark (4 CTX-M-1, 3 CTX-M-14, 2 CTX-M-15, 1 TEM-52),
Italy (22 CTX-M),
Latvia (10 ESBL genotype/phenotype, 1 ESBL+ AmpC genotype/phenotype),
The Netherlands (3 CTX-M-1, 2 CTX-M-2, 6 CTX-M-15, 4 CTX-M-32, 3 CTX-M-55, 1 CTX-M-65, 1 TEM-52),
Sweden (1 CTX-M-15, 1 CTX-M27).


[bookmark: _Ref531937191]Prevalence of presumptive ESBL- and/or AmpC-producing E. coli isolates from cattle under 1 year of age collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017
	Country
	Ns
	ESBL and/or AmpC(a)
	ESBL(b)
	ESBL only
CTX/CLA SYN(c)
	ESBL only
CAZ/CLA SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI
	%P
	95% CI

	Austria
	303
	22.4
	17.9-27.6
	20.5
	16.1-25.4
	2.3
	0.9-4.7
	0.0
	0.0-1.2
	2
	0.7-4.3
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Belgium
	300
	67.3
	61.8-72.4
	64.8
	59.1-69.9
	15.5
	9.1-17.0
	0.0
	0.0-1.2
	6.9
	3.3-8.9
	4.5
	1.8-6.5
	0.0
	0.0-1.2

	Croatia
	354
	18.6
	14.7-23.1
	10.5
	7.5-14.1
	3.3
	0.8-4.0
	0.5
	0.0-1.6
	8.1
	2.8-7.6
	0.0
	0.0-1.0
	0.0
	0.0-1.0

	Denmark
	297
	7.1
	4.4-10.6
	3.7
	1.9-6.5
	2.7
	1.2-5.2
	0.0
	0.0-1.2
	3.4
	1.6-6.1
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	France
	299
	39.5
	33.9-45.3
	32.4
	27.2-38.1
	7.7
	4.9-11.3
	0.3
	0.0-1.8
	8.7
	5.8-12.5
	1.7
	0.5-3.9
	0.0
	0.0-1.2

	Germany
	350
	67.7
	60.5-70.7
	66.8
	59.6-69.9
	15.0
	11.0-18.7
	0.0
	0.0-1.0
	7.1
	4.4-10.0
	6.2
	3.8-9.0
	0.0
	0.0-1.0

	Italy
	319
	89.0
	85.1-92.2
	86.8
	82.6-90.3
	22.6
	18.1-27.6
	1.6
	0.5-3.6
	7.9
	5.1-11.4
	5.6
	3.4-8.8
	0.0
	0.0-1.1

	Netherlands
	302
	37.7
	32.3-43.5
	36.4
	31.0-42.1
	8.3
	5.4-12.0
	0.0
	0.0-1.2
	4.6
	2.6-7.7
	3.3
	1.6-6.0
	0.0
	0.0-1.2

	Portugal
	289
	37.0
	31.4-42.9
	36.7
	31.1-42.5
	1.4
	0.4-3.5
	0.0
	0.0-1.3
	1.4
	0.4-3.5
	1.0
	0.2-3.0
	0.0
	0.0-1.3

	Spain
	300
	55.3
	49.5-61
	50.7
	44.9-56.5
	9.4
	6.3-13.2
	0.0
	0.0-1.2
	11.3
	8.0-15.5
	6.7
	4.1-10.1
	0.0
	0.0-1.2

	TOTAL (10 MSs)
	3,113
	44.5
	42.7-46.3
	41.5
	39.9-43.4
	8.9
	7.5-9.5
	0.2
	0.1-0.5
	6.0
	4.9-6.6
	3.0
	2.3-3.5
	0.0
	0.0-0.12

	Norway
	303
	4.6
	2.5-7.6
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	0.0
	0.0-1.2
	4.6
	2.5-7.6
	0.0
	0.0-1.2
	0.0
	0.0-1.2

	Switzerland
	304
	30.3
	25.1-35.8
	19.1
	14.8-24
	5.9
	3.5-9.2
	0.0
	0.0-1.2
	13.2
	9.6-17.5
	2.0
	0.7-4.2
	0.0
	0.0-1.2


ESBL: extended-spectrum -lactamase; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate; P: prevalence; CI: confidence interval; MSs: Member States; Ns: total number of samples.
(a): According to EUCAST Guidelines (EUCAST, 2017), only isolates showing MIC > 1 mg/L for CTX and/or CAZ (screening breakpoint) were considered (see Annex A ‘Materials and methods’ 	available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).
(b): All isolates showing clavulanate synergy with CTX or CAZ or synergy with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
(c): Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
(d): Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
(e): Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
(f): Isolates showing synergy with CTX or CAZ and microbiological resistance to FOX, suggesting ESBL and AmpC enzymes in the same isolate. ESBL and AmpC columns include those isolates.
(g): Isolates with microbiological meropenem resistance.

[bookmark: _Ref531937260]Occurrence of presumptive ESBL- and/or AmpC-producing E. coli isolates from cattle under 1 year of age collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring and subjected to supplementary testing (panel 2) in 2017(a)
	Country
	NP2
	ESBL and/or
AmpC(a)
	ESBL(b)
	ESBL only
CLA/CTX SYN(c)
	ESBL only CLA/CAZ SYN(d)
	AmpC(e)
	AmpC + ESBL(f)
	CPs(g)

	
	
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)
	n
	%(h)

	Austria
	68
	68
	100
	62
	91.2
	7
	10.3
	0
	0
	6
	8.8
	0
	0
	0
	0

	Belgium
	170(i)
	165
	97.1
	159
	93.5
	38
	22.4
	0
	0
	17
	10
	11
	6.5
	0
	0

	Croatia
	42(i)
	39
	92.9
	22
	52.4
	7
	16.7
	1
	2.4
	17
	40.5
	0
	0
	0
	0

	Denmark(j)
	22(i)
	21
	95.5
	11
	50.0
	8
	36.4
	0
	0
	10
	45.5
	0
	0
	0
	0

	France
	119(i)
	118
	99.2
	97
	81.5
	23
	19.3
	1
	0.8
	26
	21.8
	5
	4.2
	0
	0

	Germany
	231(i)
	230
	99.6
	227
	98.3
	51
	22.1
	0
	0
	24
	10.4
	21
	9.1
	0
	0

	Italy(j)
	285(i)
	284
	99.6
	277
	97.2
	72
	25.3
	5
	1.8
	25
	8.8
	18
	6.3
	0
	0

	Netherlands(j)
	114
	114
	100
	110
	96.5
	25
	21.9
	0
	0
	14
	12.3
	10
	8.8
	0
	0

	Portugal
	107
	107
	100
	106
	99.1
	4
	3.7
	0
	0
	4
	3.7
	3
	2.8
	0
	0

	Spain
	168(i)
	166
	98.8
	152
	90.5
	28
	16.7
	0
	0
	34
	20.2
	20
	11.9
	0
	0

	Total (10 MSs)
	1,326
	1,312
	98.9
	1,223
	92.2
	263
	19.8
	7
	0.5
	177
	13.3
	88
	6.6
	0
	0

	Norway
	16(i)
	14
	87.5
	0
	0
	0
	0
	0
	0
	14
	87.5
	0
	0
	0
	0

	Switzerland
	101(i)
	92
	91.1
	58
	57.4
	18
	17.8
	0
	0
	40
	39.6
	6
	5.9
	0
	0


ESBL: extended-spectrum -lactamase; n = isolates with this phenotype; %: percentage of isolates from the total tested; SYN: synergy; CTX: cefotaxime; CAZ: ceftazidime; CLA: clavulanate. MSs: Member States. NP2: Total number of isolates tested with panel 2.
(a): According to EUCAST Guidelines (EUCAST, 2017), only isolates showing an MIC > 1 mg/L for cefotaxime and/or ceftazidime (screening breakpoint) were considered (see Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.).
(b): All isolates showing clavulanate synergy with cefotaxime, ceftazidime or with both compounds, suggesting the presence of an ESBL (independently of the presence of other mechanisms).
(c): Isolates showing synergy with cefotaxime only, suggesting the presence of an ESBL with cefotaximase activity.
(d): Isolates showing synergy with ceftazidime only, suggesting the presence of an ESBL with ceftazidimase activity.
(e): Isolates with microbiological resistance to cefoxitin, suggesting the presence of an AmpC enzyme (independently of the presence of other mechanisms).
(f): Isolates showing synergy with cefotaxime or ceftazidime and with microbiological resistance to cefoxitin, suggesting the presence of ESBL and AmpC enzymes in the same isolate. These isolates are also included in the ESBL and AmpC columns.
(g): Isolates with microbiological meropenem resistance.
(h): Percentage of the total number of Salmonella spp. isolates tested (with panel 1).
(i): It includes isolates microbiologically resistant to cefotaxime and/or ceftazidime but with MIC ≤ 1 mg/L for both antimicrobials, suggesting the presence of other mechanisms (as stated above, they were not further classiﬁed).
(j): Molecular data were provided by 
Denmark (4 CTX-M-1, 3 CTX-M-14, 2 CTX-M-15, 1 TEM-52),
Italy (266 CTX-M, 10 SHV-12, 1 CTX-M + CMY-2),
The Netherlands (8 CTX-M, 49 CTX-M-1, 5 CTX-M-14, 34 CTX-M-15, 1 CTX-M-2, 6 CTX-M-32, 2 CTX-M-55, 4 CTX-M-65, 1 CTX-M-9, 3 SHV-12, 5 TEM-52).

[bookmark: _Ref27138388][bookmark: _Toc33711995][bookmark: _Hlk32416101]E.3. Specific carbapenemase-producing E. coli monitoring 2017-2018
This monitoring programme was performed and reported on a voluntary basis. For the specific monitoring of carbapenemase-producing microorganisms, isolation required the use of non-selective pre-enrichment and subsequent selective plating on carbapenem-containing media, in accordance with the most recent version of the detailed protocol of the EURL-AR.[footnoteRef:11] More information is provided in Annex A, Materials and methods, available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719). [11:  https://www.eurl-ar.eu/protocols.aspx] 

Number of samples investigated and number of presumptive carbapenemase-producing E. coli in the voluntary specific carbapenemase-producing monitoring in 2017-2018
	
	Animal population / Meat

	
	Pig Meat
2017
	Fattening Pigs
2017
	Bovine Meat 2017
	Cattle, < 1 year old 2017
	Broiler Meat 
2018
	Broilers
2018
	Fattening Turkeys
2018

	Reporting country
	Ns
	nCP
	Ns
	nCP
	Ns
	nCP
	Ns
	nCP
	Ns
	nCP
	Ns
	nCP
	Ns
	nCP

	Austria
	302
	0
	283
	0
	297
	0
	300
	0
	295
	0
	305
	0
	193
	0

	Belgium
	299
	0
	295
	0
	301
	0
	300
	0
	300
	0
	291
	0
	–
	–

	Croatia
	156
	0
	369
	0
	161
	0
	354
	0
	139
	0
	300
	0
	–
	–

	Czech Republic
	298
	0
	301
	0
	301
	0
	–
	–
	291
	0
	319
	0
	–
	–

	Denmark
	281
	0
	295
	0
	292
	0
	297
	0
	293
	0
	837
	0
	–
	–

	Estonia
	150
	0
	68
	0
	150
	0
	–
	–
	75
	0
	85
	0
	–
	–

	Finland
	301
	0
	299
	0
	302
	0
	–
	–
	300
	0
	289
	0
	–
	–

	France
	324
	0
	327
	0
	324
	0
	315
	0
	333
	0
	301
	0
	255
	0

	Germany
	454
	0
	354
	0
	399
	0
	349
	0
	384
	0
	300
	0
	300
	0

	Greece
	133
	0
	170
	0
	62
	0
	–
	–
	307
	0
	378
	0
	–
	–

	Hungary
	298
	0
	249
	0
	184
	0
	–
	–
	223
	0
	300
	0
	300
	0

	Ireland
	300
	0
	300
	0
	300
	0
	–
	–
	300
	0
	298
	0
	–
	–

	Italy
	272
	0
	302
	0
	272
	0
	319
	0
	316
	0
	512
	0
	484
	0

	Portugal
	220
	0
	254
	0
	220
	0
	289
	0
	–
	–
	–
	–
	–
	–

	Slovenia
	151
	0
	152
	0
	151
	0
	–
	–
	150
	0
	150
	0
	–
	–

	Poland
	–
	–
	306
	0
	–
	–
	–
	–
	–
	–
	315
	0
	305
	0

	Sweden
	295
	0
	241
	0
	286
	0
	–
	–
	288
	0
	300
	0
	72
	0

	United Kingdom
	310
	0
	347
	0
	314
	0
	–
	–
	309
	0
	302
	0
	373
	0

	Total (18 MSs)
	4,544
	0
	4,912
	0
	4,316
	0
	2,523
	0
	4,303
	0
	5,582
	0
	2,282
	0

	Norway
	–
	–
	–
	–
	–
	–
	–
	–
	–
	–
	279
	0
	137
	0

	Switzerland
	302
	0
	296
	0
	29
	0
	304
	0
	312
	0
	307
	0
	–
	–


Ns: number of fresh meat samples collected at reail. nCP: number of positive isolates The Netherlands also reported negative data for the 2018 monitoring for broilers using a different protocol (301 samples tested), but also for additional matrices: dairy cows (301), calves under 1 year (303), fattening pigs (301). Also the data reported for 2017 were negative (EFSA and ECDC, 2019).

[bookmark: _Toc33711996][bookmark: _Hlk32416127]E.4. Occurrence of antimicrobial resistance in poultry isolates collected in 2018

Resistance data of the isolates collected within the AMR monitoring (routine and specific ESBL/AMPc-carbapenemase-monitoring) for poultry and meat thereof in 2018 are presented in the current sub-annex. 

According to Commission Implementing Decision 2013/652/EU, MSs determined the susceptibility of Salmonella spp., and indicator commensal E. coli to selected antimicrobials belonging to different classes (Panel 1). All Salmonella spp. and indicator E. coli isolates collected from the routine monitoring that after testing with Panel 1 were found to be resistant to cefotaxime, ceftazidime or meropenem, were further tested with a second panel of different beta-lactams that included among others, third generation cephalosporins and carbapenems (Panel 2) in order to phenotypically detect presumptive ESBL- AmpC- and/or carbapenemase producers. All isolates collected within the specific monitoring for ESBL/AMPC/carbapenemase-producing E. coli and/or carbapenemase-producing microorganisms, were tested for their susceptibility to both Panel 1 and Panel 2.

Results were interpreted according to the epidemiological cut-off values laid down in the Decision 2013/652/EU (EUCAST ECOFFs available during the drafting of this legislation, 2013). The term resistance refers to microbiological resistance. More information is provided in Annex A, materials and methods, available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719).


Occurrence of resistance to beta-lactam and carbapenem compounds in Salmonella spp.  isolates from poultry collected within the routine monitoring and subjected to supplementary testing (panel 2)a in 2018
	Reporting country 
	N
	TEM
(%)
	CTX
(%)
	CAZ
(%)
	FOX
(%)
	FEP
(%)
	MEM
(%)
	ETP
(%)
	IPM
(%)

	Meat from broilers (carcases)

	Portugal
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Total (1 MS)
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Broilers
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hungary
	4
	0.0
	50.0
	100.0
	50.0
	100.0
	0.0
	0.0
	0.0

	Ireland
	1
	100.0
	0.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0

	Italy
	30
	0.0
	100.0
	96.7
	20.0
	100.0
	0.0
	0.0
	0.0

	Malta
	4
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Netherlands
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Romania
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Spain
	2
	0.0
	100.0
	0.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Total (7 MSs)
	43
	2.3
	93.0
	93.0
	20.9
	97.7
	0.0
	0.0
	0.0

	Laying hens

	Belgium
	1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Hungary
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Italy
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Total (3 MS)
	3
	0.0
	66.7
	66.7
	33.3
	66.7
	0.0
	0.0
	0.0

	Republic of North Macedonia
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Fattening turkeys

	Italy
	13
	0.0
	100.0
	100.0
	15.4
	100.0
	0.0
	0.0
	0.0

	Poland
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Spain
	7
	0.0
	100.0
	14.3
	0.0
	100.0
	0.0
	0.0
	0.0

	Total (3 MSs)
	21
	0.0
	100.0
	71.4
	14.3
	100.0
	0.0
	0.0
	0.0


MSs: Member States; N: number of isolates tested; TEM: temocillin, CTX: cefotaxime; CAZ: ceftazidime; FOX: cefotaxime;	cefepime; MEM: meropenem; ETP: ertapenem; IPM: imipenem.
(a) See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.

Occurrence of resistance to beta-lactam and carbapenem compounds in E. coli isolates from broilers collected within the routine monitoring and subjected to supplementary testing (panel 2)a in 2018
	Reporting country
	N
	TEM
(%)
	CTX
(%)
	CAZ
(%)
	FOX
(%)
	FEP
(%)
	MEM
(%)
	ETP
(%)
	IPM
(%)

	Belgium
	26
	0.0
	73.1
	61.5
	19.2
	57.7
	0.0
	0.0
	0.0

	Bulgaria
	5
	0.0
	100.0
	80.0
	60.0
	40.0
	0.0
	0.0
	0.0

	Croatia
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Cyprus
	8
	0.0
	100.0
	100.0
	37.5
	100.0
	0.0
	12.5
	0.0

	Finland
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	France
	5
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Germany
	3
	0.0
	100.0
	100.0
	33.3
	66.7
	0.0
	0.0
	0.0

	Greece
	1
	0.0
	100.0
	0.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Hungary
	5
	0.0
	100.0
	100.0
	80.0
	40.0
	0.0
	20.0
	0.0

	Ireland
	2
	0.0
	100.0
	50.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Italy
	4
	0.0
	100.0
	75.0
	25.0
	75.0
	0.0
	0.0
	0.0

	Latvia
	2
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Lithuania
	28
	0.0
	96.4
	96.4
	50.0
	85.7
	0.0
	7.1
	0.0

	Malta
	8
	0.0
	100.0
	87.5
	12.5
	75.0
	0.0
	0.0
	0.0

	Netherlands
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Poland
	4
	0.0
	100.0
	100.0
	25.0
	100.0
	0.0
	0.0
	0.0

	Portugal
	6
	0.0
	100.0
	100.0
	16.7
	100.0
	0.0
	0.0
	0.0

	Romania
	8
	0.0
	100.0
	87.5
	50.0
	75.0
	0.0
	0.0
	0.0

	Spain
	6
	0.0
	100.0
	100.0
	0.0
	66.7
	0.0
	0.0
	0.0

	Sweden
	1
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0

	United Kingdom
	4
	0.0
	100.0
	100.0
	50.0
	50.0
	0.0
	0.0
	0.0

	Total (21 MSs)
	129
	0.0
	93.8
	86.8
	32.6
	75.2
	0.0
	3.1
	0.0


MSs: Member States; N: number of isolates tested; TEM: temocillin, CTX: cefotaxime; CAZ: ceftazidime; FOX: cefotaxime;	cefepime; MEM: meropenem; ETP: ertapenem; IPM: imipenem.
1. See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.



Occurrence of resistance to beta-lactam and carbapenem compounds in E. coli isolates from fattening turkeys collected within the routine monitoring and subjected to supplementary testing (panel 2)a in 2018
	Reporting country
	N
	TEM
(%)
	CTX
(%)
	CAZ
(%)
	FOX
(%)
	FEP
(%)
	MEM
(%)
	ETP
(%)
	IPM
(%)

	Austria
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	France
	3
	0.0
	100.0
	100.0
	66.7
	100.0
	0.0
	33.3
	0.0

	Germany
	5
	0.0
	100.0
	80.0
	20.0
	100.0
	0.0
	0.0
	0.0

	Hungary
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Italy
	2
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Poland
	6
	0.0
	100.0
	100.0
	50.0
	50.0
	0.0
	0.0
	0.0

	Portugal
	6
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Spain
	12
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Total (8 MSs)
	36
	0.0
	100.0
	97.2
	16.7
	91.7
	0.0
	2.8
	0.0


MSs: Member States; N: number of isolates tested; TEM: temocillin, CTX: cefotaxime; CAZ: ceftazidime; FOX: cefotaxime;	cefepime; MEM: meropenem; ETP: ertapenem; IPM: imipenem.
1. See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.



Occurrence of resistance to selected antimicrobial compounds (Panel 1)a in E. coli isolates from meat from broilers (retail) collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring in 2018 
	Reporting country
	N
(%)
	GEN
(%)
	CHL
(%)
	AMP
(%)
	CTX
(%)
	CAZ
(%)
	MEM
(%)
	TGC
(%)
	NAL
(%)
	CIP
(%)
	AZM
(%)
	COL
(%)
	SMX
(%)
	TMP
(%)
	TET
(%)

	Austria
	116
	19.8
	21.6
	100.0
	100.0
	95.7
	0.0
	0.0
	58.6
	63.8
	0.9
	0.0
	63.8
	25.9
	57.8

	Belgium
	181
	19.3
	42.5
	100.0
	100.0
	95.6
	0.0
	1.7
	47.0
	51.9
	8.3
	1.7
	86.7
	63.0
	65.7

	Bulgaria
	87
	43.7
	28.7
	100.0
	100.0
	81.6
	0.0
	0.0
	71.3
	86.2
	4.6
	3.4
	69.0
	51.7
	63.2

	Croatia
	51
	25.5
	11.8
	100.0
	100.0
	98.0
	0.0
	0.0
	88.2
	90.2
	0.0
	0.0
	58.8
	25.5
	41.2

	Cyprus
	60
	1.7
	41.7
	100.0
	100.0
	98.3
	0.0
	0.0
	80.0
	91.7
	15.0
	5.0
	78.3
	65.0
	71.7

	Czech Republic
	139
	15.1
	10.8
	100.0
	100.0
	95.7
	0.0
	0.0
	83.5
	89.9
	2.2
	0.0
	45.3
	25.9
	41.7

	Denmark
	54
	3.7
	5.6
	100.0
	100.0
	98.1
	0.0
	0.0
	33.3
	35.2
	0.0
	0.0
	33.3
	20.4
	25.9

	Estonia
	38
	5.3
	26.3
	100.0
	100.0
	89.5
	0.0
	0.0
	73.7
	76.3
	0.0
	0.0
	63.2
	44.7
	63.2

	Finland
	46
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	2.2
	2.2
	0.0
	0.0
	15.2
	0.0
	2.2

	France
	85
	3.5
	5.9
	100.0
	100.0
	98.8
	0.0
	0.0
	58.8
	61.2
	0.0
	1.2
	81.2
	57.6
	76.5

	Germany
	152
	13.2
	15.1
	100.0
	100.0
	98.0
	0.0
	0.0
	53.9
	69.1
	2.6
	7.9
	56.6
	35.5
	37.5

	Greece
	159
	42.8
	35.2
	100.0
	100.0
	98.7
	0.0
	0.0
	81.1
	83.0
	10.7
	2.5
	90.6
	71.1
	82.4

	Hungary
	165
	33.3
	15.2
	100.0
	100.0
	87.9
	0.0
	0.0
	83.0
	84.8
	0.6
	0.0
	66.7
	29.1
	53.3

	Ireland
	180
	1.7
	2.2
	100.0
	100.0
	92.8
	0.0
	0.0
	25.6
	30.0
	0.6
	0.0
	43.9
	31.1
	32.2

	Italy
	216
	16.7
	47.7
	100.0
	100.0
	94.9
	0.0
	0.0
	61.1
	68.5
	0.9
	1.4
	80.6
	50.0
	65.7

	Latvia
	93
	2.2
	39.8
	100.0
	100.0
	96.8
	0.0
	0.0
	52.7
	62.4
	0.0
	0.0
	75.3
	69.9
	48.4

	Lithuania
	93
	14.0
	35.5
	100.0
	100.0
	98.9
	0.0
	0.0
	65.6
	86.0
	6.5
	0.0
	83.9
	69.9
	71.0

	Luxembourg
	28
	7.1
	28.6
	96.4
	96.4
	92.9
	0.0
	0.0
	60.7
	64.3
	10.7
	0.0
	92.9
	50.0
	60.7

	Malta
	65
	21.5
	67.7
	100.0
	98.5
	83.1
	0.0
	0.0
	58.5
	70.8
	6.2
	0.0
	90.8
	61.5
	72.3

	Netherlands
	42
	7.1
	21.4
	100.0
	97.6
	92.9
	0.0
	0.0
	52.4
	57.1
	2.4
	2.4
	66.7
	38.1
	57.1

	Poland
	206
	14.1
	36.4
	100.0
	100.0
	96.1
	0.0
	0.0
	87.4
	94.7
	6.3
	0.0
	82.0
	54.4
	69.4

	Portugal
	104
	14.4
	54.8
	100.0
	100.0
	97.1
	0.0
	0.0
	85.6
	91.3
	10.6
	1.9
	76.9
	41.3
	69.2

	Romania
	99
	47.5
	30.3
	100.0
	100.0
	93.9
	0.0
	0.0
	80.8
	83.8
	1.0
	2.0
	68.7
	35.4
	72.7

	Slovakia
	105
	18.1
	6.7
	100.0
	100.0
	87.6
	0.0
	0.0
	84.8
	93.3
	0.0
	0.0
	48.6
	19.0
	47.6

	Slovenia
	87
	14.9
	3.4
	100.0
	100.0
	98.9
	0.0
	1.1
	63.2
	78.2
	2.3
	0.0
	39.1
	17.2
	34.5

	Spain
	234
	27.4
	23.1
	100.0
	100.0
	95.7
	0.0
	0.0
	71.8
	81.2
	0.9
	0.0
	64.5
	17.9
	54.7

	Sweden
	43
	0.0
	9.3
	100.0
	100.0
	100.0
	0.0
	0.0
	11.6
	14.0
	0.0
	0.0
	32.6
	11.6
	27.9

	United Kingdom
	42
	7.1
	4.8
	100.0
	100.0
	97.6
	0.0
	0.0
	38.1
	40.5
	0.0
	0.0
	71.4
	19.0
	64.3

	Total (28 MS)
	2,970
	18.3
	25.8
	100.0
	99.9
	94.8
	0.0
	0.1
	64.5
	71.6
	3.4
	1.1
	67.3
	40.8
	56.4

	Iceland
	2
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Norway
	1
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Republic of North Macedonia
	1
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	100.0
	0.0
	0.0
	100.0
	100.0
	0.0

	Switzerland
	109
	13.8
	2.8
	100.0
	100.0
	97.2
	0.0
	0.0
	60.6
	67.9
	1.8
	0.9
	46.8
	23.9
	31.2


MSs: Member States; N: number of isolates tested; GEN: gentamicin, CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: Ceftazidime; MEM: meropenem; TGC: tigecycline, NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.

Occurrence of resistance to beta-lactam and carbapenem compounds in indicator E. coli isolates from meat from broilers (retail), collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring (panel 2)a in 2018
	 Reporting country
	N
	TEM
(%)
	CTX
(%)
	CAZ
(%)
	FOX
(%)
	FEP
(%)
	MEM
(%)
	ETP
(%)
	IPM
(%)

	Austria
	116
	0.0
	100.0
	95.7
	40.5
	87.9
	0.0
	1.7
	0.0

	Belgium
	181
	0.6
	100.0
	96.1
	23.8
	91.7
	0.0%
	2.8
	0.6

	Bulgaria
	87
	0.0
	100.0
	81.6
	43.7
	81.6
	0.0
	2.3
	0.0

	Croatia
	51
	0.0
	100.0
	98.0
	41.2
	84.3
	0.0
	0.0
	0.0

	Cyprus
	60
	0.0
	100.0
	100.0
	45.0
	100.0
	0.0
	3.3
	1.7

	Czech Republic
	139
	0.0
	100.0
	97.1
	46.8
	84.2
	0.0
	6.5
	0.0

	Denmark
	54
	0.0
	100.0
	98.1
	59.3
	85.2
	0.0
	7.4
	0.0

	Estonia
	38
	0.0
	100.0
	92.1
	44.7
	94.7
	0.0
	7.9
	0.0

	Finland
	46
	0.0
	100.0
	100.0
	80.4
	78.3
	0.0
	0.0
	0.0

	France
	85
	0.0
	100.0
	100.0
	29.4
	94.1
	0.0
	0.0
	0.0

	Germany
	152
	0.0
	100.0
	96.7
	25.0
	97.4
	0.0
	2.0
	0.0

	Greece
	159
	0.0
	100.0
	99.4
	27.0
	98.7
	0.0
	0.0
	0.0

	Hungary
	165
	0.0
	100.0
	87.9
	60.0
	83.0
	0.0
	2.4
	0.0

	Ireland
	180
	0.0
	100.0
	93.3
	52.8
	59.4
	0.0
	0.0
	0.0

	Italy
	216
	0.0
	100.0
	98.1
	25.0
	92.1
	0.0
	0.5
	0.0

	Latvia
	93
	0.0
	100.0
	96.8
	51.6
	84.9
	0.0
	0.0
	0.0

	Lithuania
	93
	0.0
	100.0
	97.8
	41.9
	84.9
	0.0
	4.3
	0.0

	Luxembourg
	28
	0.0
	96.4
	92.9
	0.0
	96.4
	0.0
	0.0
	0.0

	Malta
	65
	0.0
	100.0
	84.6
	7.7
	92.3
	0.0
	1.5
	3.1

	Netherlands
	42
	0.0
	97.6
	95.2
	28.6
	97.6
	0.0
	2.4
	0.0

	Poland
	206
	0.0
	100.0
	98.1
	53.9
	86.9
	0.0
	6.3
	0.0

	Portugal
	104
	0.0
	100.0
	98.1
	17.3
	98.1
	0.0
	3.8
	0.0

	Romania
	99
	0.0
	100.0
	97.0
	69.7
	94.9
	0.0
	11.1
	0.0

	Slovakia
	105
	0.0
	100.0
	87.6
	36.2
	78.1
	0.0
	2.9
	0.0

	Slovenia
	87
	0.0
	100.0
	98.9
	51.7
	77.0
	0.0
	3.4
	0.0

	Spain
	234
	0.0
	100.0
	94.9
	33.8
	89.7
	0.0
	3.0
	0.0

	Sweden
	43
	0.0
	100.0
	100.0
	67.4
	60.5
	0.0
	0.0
	0.0

	United Kingdom
	42
	0.0
	100.0
	100.0
	45.2
	90.5
	0.0
	0.0
	0.0

	Total (28 MSs)
	2,970
	0.1
	99.9
	95.5
	40.
	87.2
	0.0
	2.8
	0.1

	Iceland
	2
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0%
	0.0

	Norway
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	100.0
	0.0

	Republic of North Macedonia
	1
	0.0
	100.0
	100.0
	0.0
	100.0
	0.0
	0.0
	0.0

	Switzerland
	109
	0.0
	100.0
	97.2
	41.3
	79.8
	0.0
	0.9
	0.0


MSs: Member States; N: number of isolates tested; TEM: temocillin, CTX: cefotaxime; CAZ: ceftazidime; FOX: cefotaxime;	cefepime; MEM: meropenem; ETP: ertapenem; IPM: imipenem.
1. See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.

Occurrence of resistance to selected antimicrobial compounds (Panel 1)a in E. coli isolates from broilers collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring in 2018
	Reporting country
	N
	GEN
(%)
	CHL
(%)
	AMP
(%)
	CTX
(%)
	CAZ
(%)
	MEM
(%)
	TGC
(%)
	NAL
(%)
	CIP
(%)
	AZM
(%)
	COL
(%)
	SMX
(%)
	TMP
(%)
	TET
(%)

	Austria
	113
	6.2
	22.1
	100.0
	100.0
	92.0
	0.0
	0.0
	55.8
	61.9
	1.8
	0.0
	60.2
	19.5
	58.4

	Belgium
	175
	10.9
	44.6
	99.4
	99.0
	94.9
	0.0
	1.7
	54.3
	64.0
	8.0
	0.6
	91.4
	80.0
	70.3

	Bulgaria
	163
	43.6
	23.9
	100.0
	100.0
	89.6
	0.0
	0.0
	70.6
	85.3
	15.3
	2.5
	67.5
	46.6
	57.7

	Croatia
	100
	15.0
	18.0
	100.0
	100.0
	86.0
	0.0
	0.0
	84.0
	87.0
	0.0
	0.0
	59.0
	31.0
	51.0

	Cyprus
	47
	8.5
	25.5
	100.0
	100.0
	100.0
	0.0
	0.0
	83.0
	97.9
	12.8
	2.1
	76.6
	61.7
	78.7

	Czech Republic
	141
	18.4
	9.9
	100.0
	100.0
	98.6
	0.0
	0.0
	85.1
	90.8
	0.7
	0.0
	47.5
	22.7
	39.7

	Denmark
	124
	0.0%
	0.8
	100.0
	100.0
	100.0
	0.0
	0.0
	22.6
	22.6
	0.0
	0.0
	16.1
	8.9
	17.7

	Estonia
	69
	14.5
	0.0
	100.0
	100.0
	91.3
	0.0
	0.0
	24.6
	31.9
	0.0
	0.0
	18.8
	2.9
	20.3

	Finland
	38
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	10.5
	0.0
	0.0

	France
	76
	10.5
	9.2
	100.0
	100.0
	98.7
	0.0
	0.0
	68.4
	73.7
	1.3
	1.3
	88.2
	67.1
	80.3

	Germany
	184
	11.4
	14.1
	100.0
	100.0
	99.5
	0.0
	0.0
	44.0
	66.8
	2.7
	4.3
	51.1
	32.1
	33.2

	Greece
	170
	50.6
	38.2
	100.0
	100.0
	98.2
	0.0
	0.0
	79.4
	82.4
	7.6
	0.6
	94.7
	77.6
	95.3

	Hungary
	207
	26.6
	14.0
	100.0
	100.0
	91.3
	0.0
	0.0
	77.8
	84.1
	1.0
	0.0
	65.2
	26.1
	55.1

	Ireland
	158
	0.6
	2.5
	100.0
	100.0
	94.9
	0.0
	0.0
	19.0
	23.4
	0.0
	0.0
	31.0
	22.8
	27.8

	Italy
	410
	22.7
	45.4
	100.0
	100.0
	93.4
	0.0
	0.0
	68.8
	74.9
	3.7
	1.2
	83.2
	55.6
	70.7

	Latvia
	76
	1.3
	40.8
	100.0
	100.0
	100.0
	0.0
	0.0
	39.5
	53.9
	0.0
	0.0
	85.5
	34.2
	85.5

	Lithuania
	141
	12.1
	36.2
	100.0
	100.0
	99.3
	0.0
	0.0
	72.3
	91.5
	4.3
	0.0
	95.0
	79.4
	75.2

	Luxembourg
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	100.0
	100.0
	100.0

	Malta
	85
	22.4
	64.7
	100.0
	100.0
	82.4
	0.0
	0.0
	63.5
	80.0
	0.0
	0.0
	76.5
	49.4
	54.1

	Netherlands
	67
	6.0
	19.4
	100.0
	100.0
	100.0
	0.0
	0.0
	43.3
	55.2
	3.0
	0.0
	80.6
	52.2
	46.3

	Poland
	144
	15.3
	32.6
	100.0
	100.0
	91.0
	0.0
	0.0
	81.3
	92.4
	4.2
	0.7
	59.7
	50.7
	61.8

	Portugal
	234
	17.5
	53.0
	100.0
	100.0
	98.3
	0.0
	0.0
	78.2
	85.5
	15.0
	3.0
	74.8
	39.7
	71.8

	Romania
	574
	38.7
	34.5
	100.0
	100.0
	79.1
	0.0
	0.0
	84.8
	92.5
	6.3
	10.1
	75.4
	44.1
	68.3

	Slovakia
	105
	11.4
	5.7
	100.0
	100.0
	90.5
	0.0
	0.0
	81.9
	94.3
	0.0
	0.0
	45.7
	18.1
	43.8

	Slovenia
	125
	14.4
	8.8
	100.0
	100.0
	96.8
	0.0
	0.0
	64.8
	82.4
	0.0
	0.0
	34.4
	18.4
	31.2

	Spain
	237
	21.5
	25.3
	99.6%
	100.0
	92.8
	0.0
	0.0
	73.8
	89.9
	0.0
	0.0
	57.8
	21.5
	57.4

	Sweden
	42
	2.4
	0.0
	100.0
	100.0
	88.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	26.2
	0.0
	23.8

	United Kingdom
	31
	6.5
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	16.1
	16.1
	0.0
	0.0%
	51.6
	9.7
	45.2

	Total (28 MSs)
	4,037
	20.5
	27.3
	100.0
	100.0
	92.5
	0.0
	0.1
	65.7
	75.0
	4.2
	2.2
	65.7
	40.5
	57.9

	Iceland
	1
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Norway
	1
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	100.0
	0.0
	0.0

	Switzerland
	94
	9.6
	3.2
	100.0
	100.0
	87.2
	0.0
	0.0
	58.5
	66.0
	1.1
	0.0
	53.2%
	36.2
	37.2


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; GEN: gentamicin, CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: Ceftazidime; MEM: meropenem; TGC: tigecycline, NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
1. See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.
Occurrence of resistance to beta-lactam and carbapenem compounds in indicator E. coli isolates from broilers, collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring (panel 2)a in 2018
	Reporting country
	 N
	TEM
(%)
	CTX
(%)
	CAZ
(%)
	FOX
(%)
	FEP
(%)
	MEM
(%)
	ETP
(%)
	IPM
(%)

	Austria
	113
	0.0
	100.0
	95.6
	38.9
	91.2
	0.0
	0.9
	0.0

	Belgium
	175
	0.0
	98.3
	94.3
	16.0
	92.0
	0.0
	1.7
	0.0

	Bulgaria
	163
	0.0
	100.0
	89.6
	38.7
	65.0
	0.0
	1.2
	0.0

	Croatia
	100
	0.0
	100.0
	87.0
	38.0
	90.0
	0.0
	0.0
	0.0

	Cyprus
	47
	0.0
	100.0
	100.0
	40.4
	95.7
	0.0
	4.3
	4.3

	Czech Republic
	141
	0.0
	100.0
	98.6
	46.8
	90.1
	0.0
	5.7
	0.0

	Denmark
	124
	0.0
	100.0
	100.0
	85.5
	81.5
	0.0
	0.0
	0.0

	Estonia
	69
	0.0
	100.0
	91.3
	23.2
	98.6
	0.0
	1.4
	0.0

	Finland
	38
	0.0
	100.0
	100.0
	86.8
	76.3
	0.0
	0.0
	0.0

	France
	76
	0.0
	100.0
	100.0
	38.2
	96.1
	0.0
	0.0
	0.0

	Germany
	184
	0.5
	100.0
	99.5
	23.4
	97.8
	0.0
	1.6
	0.0

	Greece
	170
	0.0
	100.0
	95.9
	27.6
	94.1
	0.0
	0.0
	0.0

	Hungary
	207
	0.0
	100.0
	91.8
	65.2
	90.3
	0.0
	1.9
	0.0

	Ireland
	158
	0.0
	100.0
	96.8
	68.4
	52.5
	0.0
	1.3
	0.0

	Italy
	410
	0.0
	100.0
	94.4
	24.9
	95.1
	0.0
	2.4
	0.0

	Latvia
	76
	0.0
	100.0
	100.0
	6.6
	97.4
	0.0
	0.0
	0.0

	Lithuania
	141
	0.0
	100.0
	99.3
	40.4
	87.2
	0.0
	7.1
	0.0

	Luxembourg
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Malta
	85
	0.0
	100.0
	81.2
	18.8
	77.6
	0.0
	0.0
	0.0

	Netherlands
	67
	0.0
	100.0
	97.0
	19.4
	94.0
	0.0
	3.0
	0.0

	Poland
	144
	0.7
	100.0
	94.4
	54.2
	92.4
	0.0
	4.2
	0.0

	Portugal
	234
	0.0
	100.0
	99.1
	26.1
	95.7
	0.0
	6.0
	0.9

	Romania
	574
	0.0
	100.0
	79.1
	43.7
	89.2
	0.0
	2.4
	0.0

	Slovakia
	105
	0.0
	100.0
	90.5
	47.6
	71.4
	0.0
	8.6
	0.0

	Slovenia
	125
	0.0
	100.0
	96.8
	43.2
	78.4
	0.0
	1.6
	0.8

	Spain
	237
	0.0
	100.0
	93.2
	23.2
	92.8
	0.0
	8.0
	0.0

	Sweden
	42
	0.0
	100.0
	92.9
	66.7
	61.9
	0.0
	4.8
	0.0

	United Kingdom
	31
	0.0
	100.0
	100.0
	61.3
	71.0
	0.0
	0.0
	0.0

	Total (28 MSs)
	4,037
	0.0
	99.9
	92.9
	38.8
	87.7
	0.0
	2.8
	0.1

	Iceland
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Norway
	1
	0.0
	100.0
	100.0
	100.0
	100.0
	0.0
	0.0
	0.0

	Switzerland
	94
	0.0
	100.0
	93.6
	37.2
	84.0
	0.0
	0.0
	0.0


MSs: Member States; N: number of isolates tested; TEM: temocillin, CTX: cefotaxime; CAZ: ceftazidime; FOX: cefotaxime;	cefepime; MEM: meropenem; ETP: ertapenem; IPM: imipenem.
1. See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.

Occurrence of resistance to selected antimicrobial compounds (Panel 1)a in E. coli isolates from fattening turkeys collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring in 2018 
	Reporting country
	N
	GEN
(%)
	CHL
(%)
	AMP
(%)
	CTX
(%)
	CAZ
(%)
	MEM
(%)
	TGC
(%)
	NAL
(%)
	CIP
(%)
	AZM
(%)
	COL
(%)
	SMX
(%)
	TMP
(%)
	TET
(%)

	Austria
	33
	6.1
	3.0
	100.0
	100.0
	97.0
	0.0
	0.0
	36.4%
	54.5
	0.0
	3.0
	66.7
	27.3
	63.6%

	France
	43
	2.3
	4.7
	100.0
	100.0
	100.0
	0.0
	0.0
	30.2
	44.2
	0.0
	2.3
	81.4
	41.9
	86.0

	Germany
	157
	10.2
	35.0
	100.0
	100.0
	96.8
	0.0
	0.0
	49.0
	82.8
	5.1
	3.8
	65.0
	38.9
	56.7%

	Hungary
	71
	5.6
	21.1
	100.0
	100.0
	100.0
	0.0
	0.0
	80.3
	84.5
	1.4
	0.0
	70.4
	25.4
	73.2

	Italy
	305
	8.9
	36.1
	100.0
	100.0
	98.4
	0.0
	0.0
	58.0
	81.6
	5.6
	1.0
	83.0
	70.2
	84.9

	Poland
	71
	11.3
	45.1
	100.0
	98.6
	98.6
	0.0
	0.0
	53.5
	88.7
	0.0
	4.2
	67.6
	47.9
	80.3

	Portugal
	117
	12.8
	72.6
	100.0
	100.0
	99.1
	0.0
	0.0
	74.4
	84.6
	13.7
	26.5
	81.2
	43.6
	87.2

	Romania
	13
	30.8
	92.3
	100.0
	100.0
	100.0
	0.0
	0.0
	69.2
	100.0
	0.0
	7.7
	100.0
	92.3
	92.3

	Spain
	258
	2.7
	51.2
	100.0
	99.2
	98.1
	0.0
	1.9
	58.1
	79.8
	2.3
	1.2
	63.6
	16.7
	81.4

	United Kingdom
	14
	0.0
	0.0
	100.0
	100.0
	85.7
	0.0
	0.0
	21.4
	28.6
	0.0
	0.0
	64.3
	42.9
	28.6

	Total (10 MSs)
	1,082
	7.8
	41.0
	100.0
	99.7
	98.2
	0.0
	0.5
	57.6
	79.6
	4.4
	4.5
	73.1
	43.1
	77.9

	Norway
	13
	0.0
	0.0
	100.0
	100.0
	100.0
	0.0
	0.0
	15.4
	15.4
	0.0
	0.0
	0.0
	0.0
	0.0


ECOFFs: epidemiological cut-off values; MSs: Member States; N: number of isolates tested; GEN: gentamicin, CHL: chloramphenicol; AMP: ampicillin; CTX: cefotaxime; CAZ: Ceftazidime; MEM: meropenem; TGC: tigecycline, NAL: nalidixic acid; CIP: ciprofloxacin; AZM: azithromycin; COL: colistin; SMX: sulfamethoxazole; TMP: trimethoprim; TET: tetracycline. 
(a): 	See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.



Occurrence of resistance to beta-lactam and carbapenem compounds in indicator E. coli isolates from fattening turkeys, collected within the specific ESBLs/AmpC/Carbapenemase-producing monitoring (panel 2)a in 2018 
	Reporting country
	N
	TEM
(%)
	CTX
(%)
	CAZ
(%)
	FOX
(%)
	FEP
(%)
	MEM
(%)
	ETP
(%)
	IPM
(%)

	Austria
	33
	0.0
	100.0
	97.0
	21.2
	93.9
	0.0
	3.0
	0.0

	France
	43
	0.0
	100.0
	100.0
	16.3
	95.3
	0.0
	0.0
	0.0

	Germany
	157
	0.0
	100.0
	100.0
	17.8
	93.0
	0.0
	1.9
	0.0

	Hungary
	71
	0.0
	100.0
	100.0
	62.0
	70.4
	0.0
	2.8
	0.0

	Italy
	305
	0.0
	100.0
	99.0
	20.3
	95.7
	0.0
	2.0
	0.7

	Poland
	71
	1.4
	100.0
	95.8
	38.0
	80.3
	0.0
	1.4
	0.0

	Portugal
	117
	0.0
	100.0
	99.1
	15.4
	95.7
	0.0
	0.9
	0.0

	Romania
	13
	0.0
	100.0
	100.0
	53.8%
	76.9
	0.0
	15.4
	0.0

	Spain
	258
	0.0
	99.6%
	97.7
	5.0
	95.7
	0.0
	1.2
	0.0

	United Kingdom
	14
	0.0
	100.0
	78.6
	28.6
	64.3
	0.0
	0.0
	0.0

	Total (10 MSs)
	1,082
	0.1
	99.9
	98.4
	20.1
	92.0
	0.0
	1.8%
	0.2

	Norway
	13
	0.0
	100.0
	100.0
	100.0
	23.1
	0.0
	0.0
	0.0


MSs: Member States; N: number of isolates tested; TEM: temocillin, CTX: cefotaxime; CAZ: ceftazidime; FOX: cefotaxime;	cefepime; MEM: meropenem; ETP: ertapenem; IPM: imipenem.
(a) See Annex A ‘Materials and methods’ available on the EFSA Knowledge Junction community on Zenodo at: http://doi.org/10.5281/zenodo.3628719.
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[bookmark: _Toc33711997][bookmark: _Hlk32345002][bookmark: _Ref500861578]Annex F – Data reported on antimicrobial resistance in MRSA from food-producing animals and derived meat
Table 1a:	Meticillin-resistant Staphylococcus aureus in food, 2017
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	Positive for
MRSA (%)

	    Confectionery products and pastes

	Slovakia
	Retail Surveillance
	Batch
	4
	0

	
	
	Single
	24
	0

	    Dairy products (excluding cheeses)

	Slovakia
	Ice-cream – Retail Surveillance
	Single
	50
	0

	    Infant formula

	Slovakia
	Dried – Retail Surveillance
	Batch
	14
	0

	
	
	Single
	10
	0

	
	Ready-to-eat – Hospital or medical care Facility Surveillance
	Batch
	2
	0

	    Meat from bovine animals

	Germany
	Fresh veal – Retail Monitoring (active)
	Single
	354
	40 (11.3%)*

	
	Minced meat – Retail Monitoring (active)
	Single
	289
	20 (6.9%)*

	Slovakia
	Meat preparation – Catering Surveillance
	Single
	12
	0

	Switzerland
	Retail Monitoring
	Single
	299
	0

	    Meat from pigs 

	Finland
	Fresh – Retail Survey (National Survey)
	Batch
	220
	13 (5.9%)(a)

	Slovakia
	Meat preparation – Catering Surveillance
	Single
	39
	0

	
	Meat preparation – Retail Surveillance
	Single
	6
	0

	
	Meat products – Catering Surveillance
	Single
	7
	0

	Spain
	Fresh – Retail Surveillance
	Single
	60
	2 (3.3%)*

	Switzerland
	Fresh – Retail Monitoring
	Single
	301
	2 (0.7%)(b)

	    Meat from poultry, unspecified 

	Slovakia
	Meat preparation – Catering Surveillance
	Single
	69
	0

	    Meat from rabbit 

	Spain
	Fresh – Retail Surveillance
	Single
	75
	3 (4.0%)*

	    Other processed food products and prepared dishes

	Slovakia
	Catering Surveillance
	Batch
	5
	0

	
	
	Single
	125
	0

	
	Hospital or medical care facility Surveillance
	Single
	9
	0

	
	Ices and similar frozen desserts – Retail Surveillance
	Batch
	5
	0

	
	
	Single
	32
	0

	
	Noodles – Catering Surveillance
	Single
	11
	0

	
	Noodles – Hospital or medical care facility Surveillance
	Single
	2
	0

	
	Sandwiches – Catering Surveillance
	Batch
	12
	0

	
	
	Single
	8
	0

	    Vegetables 

	Slovakia
	Pre-cut – Catering Surveillance
	Single
	48
	0


1. spa-types: t034 (11 isolates), t011 (1), t2741 (1).
spa-types: t011 (1 isolate), t002 (1). PVL status of the t002 isolate was not reported.
*	spa-types not reported. 


Table 1b:	Meticillin-resistant Staphylococcus aureus in food, 2018
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	Positive for
MRSA (%)

	    Confectionery products and pastes

	Slovakia
	Processing plant Surveillance
	Batch
	20
	0

	
	
	Single
	41
	0

	
	Catering outlet Surveillance
	Single
	2
	0

	    Dairy products (excluding cheeses)

	Slovakia
	Ice-cream – Processing plant Surveillance
	Batch
	3
	0

	
	
	Single
	71
	0

	
	Ice-cream – Catering outlet Surveillance
	Single
	2
	0

	    Infant formula

	Slovakia
	Dried – Retail Surveillance
	Batch
	19
	0

	
	
	Single
	10
	0

	    Meat from bovine animals

	Netherlands
	Fresh – Retail Monitoring
	Single
	140
	3 (2.1%)*

	Meat from broilers (Gallus gallus)

	Austria 
	Fresh – Retail Monitoring (active)
	Single 
	298
	3 (1.0%)(a)

	Germany
	Fresh (skinned) – Retail Monitoring (active)
	Single
	444
	73 (16.4%)*

	Netherlands
	Fresh (chilled) – Retail Monitoring
	Single
	129
	26 (20.2%)*

	Switzerland
	Fresh – Retail Monitoring
	Single
	312
	4 (1.3%)(b)

	    Meat from pigs 

	Netherlands
	Fresh – Retail Monitoring
	Single
	135
	8 (5.9%)*

	    Meat from turkeys 

	Austria 
	Fresh – Retail Monitoring (active)
	Single 
	1
	1 (100%)(c)

	Germany
	Fresh (skinned) – Retail Monitoring (active)
	Single
	525
	224 (42.7%)*

	Netherlands
	Fresh (chilled) – Retail Monitoring
	Single
	3
	3 (100%)*

	    Other processed food products and prepared dishes

	Slovakia
	Fish/seafood-based dishes – Catering outlet Surveillance
	Single
	3
	0

	
	Ices and similar frozen desserts – Processing plant Surveillance
	Batch
	7
	0

	
	
	Single 
	54
	0

	
	Ices and similar frozen desserts – Retail Surveillance
	Batch
	1
	0

	
	Meat-based dishes – Catering Surveillance
	Single
	3
	0

	
	Meat-based dishes – Hospital or medical care facility Surveillance
	Single
	6
	0

	
	Meat-based dishes – Catering outlet Surveillance
	Single
	171
	0

	
	Pasta dishes – Catering Surveillance
	Single
	1
	0

	
	Pasta dishes – Catering outlet Surveillance
	Single
	11
	0

	
	Potato-based dishes – Catering Surveillance
	Single
	1
	0

	
	Potato-based dishes – Hospital or medical care facility Surveillance
	Single 
	5
	0

	
	Potato-based dishes – Catering outlet Surveillance
	Batch 
	1
	0

	
	
	Single 
	86
	0

	
	Rice-based dishes – Catering Surveillance
	Single 
	2
	0

	
	Rice-based dishes – Hospital or medical care facility Surveillance
	Single 
	5
	0

	
	Rice-based dishes – Catering outlet Surveillance
	Single 
	82
	0

	
	Sandwiches (non-meat) – Catering Surveillance
	Single
	1
	0

	
	Sandwiches (non-meat) – Processing plant Surveillance
	Single 
	4
	0

	
	Sandwiches (with meat) – Catering Surveillance
	Batch 
	1
	0

	
	
	Single 
	20
	0

	
	Sandwiches (with meat) – Processing plant Surveillance
	Batch 
	3
	0

	
	
	Single 
	26
	0

	
	Sandwiches (with meat) – Retail Surveillance
	Single 
	3
	0

	
	Sushi – Catering outlet Surveillance
	Single 
	3
	0

	
	Unspecified ready-to-eat foods – Hospital or medical care facility Surveillance
	Single 
	3
	0

	
	Unspecified ready-to-eat foods – Catering outlet Surveillance
	Single 
	25
	0

	Ready-to-eat foods

	Slovakia
	Salads (containing mayonnaise) – Catering Surveillance
	Single 
	3
	0

	
	Salads (containing mayonnaise) – Catering outlet Surveillance
	Single 
	1
	0

	
	Soup – Catering outlet Surveillance
	Single 
	1
	0

	
	Vegetables (pre-cut) – Catering Surveillance
	Single 
	4
	0

	
	Vegetables (pre-cut) – Hospital or medical care facility Surveillance
	Single 
	1
	0

	
	Vegetables (pre-cut) – Catering outlet Surveillance
	Single
	62
	0


1. spa-types : t011 (2 isolates), t034 (1).
1. spa-types: t034 CC398 (1 isolate), t1430 (1), t571 CC398 (1), t13177 (1).
1. spa-type : t011 (1 isolate).
*	spa-types not reported. 

[bookmark: _Ref500861590]Table 2a: 	Temporal trends in prevalence of meticillin-resistant Staphylococcus aureus in various types of meat, 3 EU MSs, 2017
	Country
	Year
	Production type/description
	Sample unit
	Number

	
	
	
	
	Units
tested
	Positive for
MRSA (%) (95% CI)

	    Meat from bovine animals

	Germany(a)
	2012
	Veal – ARM
	Single 
	421
	44 (10.5%) (7.7%, 13.8%)*

	
	2017
	Veal (fresh) – ARM
	Single
	354
	40 (11.3%) (8.2%, 15.1%)*

	    Meat from pigs

	Finland(b)
	2015
	Fresh – NRS
	Batch 
	303
	9 (3.0%) (1.4%, 5.6%)(c)

	
	2017
	Fresh – NRS
	Batch
	220
	13 (5.9%) (3.2%, 9.9%)(d)

	Spain(a)
	2011
	Fresh 
	Single 
	42
	1 (2.4%) (0.06%, 12.6%)(e)

	
	2012
	Fresh 
	Single 
	60
	1 (1.7%) (0.04%, 8.9%)*

	
	2013
	Fresh 
	Single 
	60
	5 (8.3%) (2.8%, 18.4%)*

	
	2014
	Fresh - Surveillance
	Single 
	31
	1 (3.2%) (0.08%, 16.2%)*

	
	2017
	Fresh – RS
	Single
	60
	2 (3.3%) (0.4%, 11.5%)*

	Meat from rabbit 

	Spain(a)
	2015
	Fresh – ARM
	Single
	60
	5 (8.3%) (2.8%, 18.4%)*

	
	2016
	Fresh – ARM
	Single
	50
	4 (8.0%) (3.2%, 18.9%)(f)

	
	2017
	Fresh – ARM
	Single
	75
	3 (4.0%) (0.8%, 11.3%)*


ARM: at retail monitoring; CI: confidence interval; NRS: national retail survey; RS: retail surveillance. 
All countries used the 2-S method.
(a): No statistically significant differences or temporal trends among years.
(b): Statistically significant increase between 2015 and 2017.
(c): In 2015, spa-types: t034 (6 isolates), t2741 (3).
(d): In 2017, spa-types: t034 (11 isolates), t011 (1), t2741 (1).
(e): In 2011, spa-type: t011 (1 isolate).
(f): In 2016, spa-types: t011 (3 isolates), t1190 (1). PVL status of the t1190 isolate was not reported.
* spa-types not reported. 


Table 2b: 	Temporal trends in prevalence of meticillin-resistant Staphylococcus aureus in various types of meat (at retail monitoring), 2 EU MSs, 2018
	Country
	Year
	Production type/description
	Sample unit
	1-S or 2-S method?
	Number

	
	
	
	
	
	Units
tested
	Positive for
MRSA (%) 

	Meat from broilers (Gallus gallus)

	Germany 
	2011
	Fresh – ARM
	Single
	2-S
	404
	107 (26.5%)*

	
	2013
	Fresh – ARM
	Single
	2-S
	443
	107 (24.2%)*

	
	2016
	Fresh – ARM (active)
	Single
	2-S
	422
	55 (13.0%)*

	
	2018
	Fresh (skinned) – ARM (active)
	Single
	2-S
	444
	73 (16.4%)*

	Switzerland 
	2014
	Fresh – ARM
	Batch 
	2-S
	319
	22 (6.9%)(a)

	
	2016
	Fresh – ARM
	Single 
	2-S
	302
	9 (3.0%)(b)

	
	2018
	Fresh – ARM
	Single
	2-S
	312
	4 (1.3%)(c)

	Meat from turkeys 

	Germany 
	2012
	Fresh – ARM
	Single 
	2-S
	749
	282 (37.7%)*

	
	2014
	Fresh – ARM (active)
	Single 
	2-S
	339
	144 (42.5%)*

	
	2016
	Fresh – ARM (active)
	Single 
	2-S
	458
	204 (44.5%)*

	
	2018
	Fresh (skinned) – ARM (active)
	Single
	2-S
	525
	224 (42.7%)*


ARM: at retail monitoring. Method of isolation: 1-S (1 step method); 2-S (2 step method).
(a): In 2014, spa-types : t011 (3 isolates), t032 (3), t034 (14), t571 (1) t899 (1).
(b): In 2016, spa-types: t034 (3 isolates), t153 (1), t1430 (3), t2123 (2). PVL status of the t153 isolate was not reported.
(c): In 2018, spa-types: t034 CC398 (1 isolate), t1430 (1), t571 CC398 (1), t13177 (1).
* spa-types not reported. 
[bookmark: _Ref500861608]Table 3a: Meticillin-resistant Staphylococcus aureus in food-producing animals (excluding clinical investigations), 2017
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	Positive for MRSA (%)

	    Cattle (bovine animals)

	Germany
	Calves (under or around 1 year of age), nasal swabs – Slaughterhouse Monitoring (active)
	Animal
	348
	138 (39.7%)*

	Switzerland
	Calves (under 1 year of age), nasal swabs – Slaughterhouse Monitoring
	Animal
	297
	24 (8.1%)(a)

	    Gallus gallus (fowl) 

	Belgium 
	Broilers – Farm Surveillance
	Herd/flock
	80
	2 (2.5%)(b)

	
	Laying hens – Farm Surveillance
	Herd/flock
	236
	3 (1.3%)(c)

	    Pigs  

	Finland
	Fattening pigs, nasal swabs – Slaughterhouse Survey (National Survey)
	Slaughter batch
	61
	47 (77.0%)(d)

	Germany
	Fattening pigs, boot swabs – OFM (active)
	Herd/flock
	341
	130 (38.1%)*

	Netherlands
	Breeding animals – OFM (active)
	Animal
	70
	1 (1.4%)*

	Norway
	OFCEP, pooled skin swabs & pooled environmental swabs
	Herd/flock
	826
	3 (0.4%)(e)

	Spain
	Fattening pigs, nasal swabs – Slaughterhouse Monitoring (EFSA specifications)
	Slaughter batch
	323
	292 (90.4%)(f)

	Switzerland
	Fattening pigs, nasal swabs – Slaughterhouse Monitoring
	Animal
	298
	131 (44.0%)(g)


OFM: On-farm monitoring; OFCEP: On-farm control and eradication programme.
(a): spa-types: t011 (14 isolates), t034 (7), t127 (1), t17339 (2). PVL status of the t127 isolate was not reported.
(b): spa-types: t011 CC398 (2 isolate).
(c): spa-types: t011 CC398 (2 isolates), t037 ST239 (1). WGS of the t037 isolate confirmed it to belong to ST239 and carry sak and scn genes.
(d): spa-types: t034 (32 isolates), t2741 (25), t011 (9), t108 (6), t1250 (1), t1255 (1), t17061 (1). NB. All MRSA isolates were subject to spa-typing; from one slaughter batch, up to three different spa-types were detected. Therefore, the total number of individual spa-types exceeds the number of positive batches.
(e): spa-types: t091 CC7 (1 isolate), t843 CC130 (1), t6292 CC425 (1). The t091 isolate was PVL negative, spa-types t843 and t6292 were confirmed to carry the mecC gene.
(f): spa-types: t011 (203 isolates), t034 (32), t108 (14), t109 (1), t899 (2), t1197 (11), t1255 (2), t1451 (13), t1606 (1), t2011 (5), t2346 (1), t2748 (1), t3041 (2), t4208 (2), t17304 (1), t17627 (1).
(g): spa-types: t034 (63 isolates), t011 (61), t899 (2), t1451 (3), t2330 (1), t2876 (1).
*	spa-types not reported. 
Table 3b: 	Meticillin-resistant Staphylococcus aureus in food-producing animals and horses (excluding clinical investigations), 2018
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	Positive for MRSA (%)

	    Cattle (bovine animals)

	Belgium
	Veal calves (under 1 year of age), nasal swabs – OFM (active)
	Herd/flock
	145
	79 (54.5%)(a)

	
	Dairy cows, nasal swabs – OFM (active)
	Herd/flock
	93
	13 (14.0%)(b)

	
	Meat production animals, nasal swabs – OFM (active)
	Herd/flock
	103
	9 (8.7%)(c)

	Denmark
	Dairy cows, nasal swabs – Farm Survey (National Survey)
	Herd/flock
	132
	8 (6.1%)(d)

	    Gallus gallus (fowl) 

	Denmark 
	Laying hens, boot swabs – Farm Survey (National Survey)
	Herd/flock
	124
	4 (3.2%)(e)

	    Mink

	Denmark 
	Farmed mink, paw – Farm Survey (National Survey)
	Herd/flock
	122
	31 (25.4%)(f)

	Pigs

	Denmark 
	Breeding animals, nasal swabs – Farm Survey (National Survey)
	Herd/flock
	41
	34 (82.9%)(g)

	
	Fattening pigs (not raised under controlled housing conditions), nasal swabs – Farm Survey (National Survey)
	Herd/flock
	104
	21 (20.2%)(h)

	
	Fattening pigs (raised under controlled housing conditions), nasal swabs – Farm Survey (National Survey)
	Herd/flock
	130
	116 (89.2%)(i)

	Norway 
	OFCEP, pooled skin swabs & pooled environmental swabs
	Herd/flock
	716
	0

	Horses

	Denmark 
	Nasal swabs – Farm Survey (National Survey)
	Herd/flock
	123
	10 (8.1%)(j)

	Turkeys 

	Denmark 
	Meat production turkeys, boot swabs – Farm Survey (National Survey)
	Herd/flock
	19
	0

	Germany 
	Fattening turkeys (before slaughter), dust samples – OFM (active)
	Herd/flock
	297
	51 (17.2%)*


OFM: On-farm monitoring; OFCEP: On-farm control and eradication programme; PVL: Panton Valentine Leukocidin.
(a): spa-types: t011 CC398 (65 isolates), t034 CC398 (8), t1451 CC398 (1), t1580 CC398 (2), t3423 CC398 (1), t3479 CC398 (1), t9433 CC398 (1). 
(b): spa-types: t011 CC398 (8 isolates), t034 CC398 (1), t223 (3), t1257 (1). The t223 isolates were PVL negative; TSST status was not determined. The PVL status of the t1257 isolate was not reported.  
(c): spa-types: t011 CC398 (5 isolates), t1451 CC398 (1), t223 (2), t223 ST22 (1). All three t223 isolates were PVL negative. One t223 isolate was confirmed to belong to ST22 and harbour the tst gene from WGS data.
(d): spa-types: t034 (7 isolates), t267 CC97 (1). 
(e): spa-types: t011 CC398 (2 isolates), t034 CC398 (2).
(f): spa-types: t011 CC398 (6 isolates), t034 CC398 (19), t571 CC398 (1), t588 CC398 (1), t1456 CC398 (1), t1457 CC398 (2), t13790 CC1 (1).
(g): spa-types: t011 CC398 (6 isolates), t034 CC398 (24), t1250 CC398 (2), t1793 CC398 (1), t3171 CC398 (1).
(h): spa-types: t011 CC398 (4 isolates), t034 CC398 (15), t588 CC398 (1), t1456 CC398 (1).
(i): spa-types: t011 CC398 (22 isolates), t034 CC398 (85), t571 CC398 (3), t898 CC398 (1), t2383 CC398 (1), t2974 CC398 (1), t3423 CC398 (1), t4652 CC398 (1), t9266 CC398 (1). 
(j): spa-types: t011 CC398 (3 isolates), t034 CC398 (6), t843 CC130 (1). spa-type t843 was confirmed to carry the mecC gene. 
*	spa-types not reported. 


[bookmark: _Ref436121274][bookmark: _Ref500861733]Table 4a: 	Meticillin-resistant S. aureus in food-producing animals, clinical investigations, 2017
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	(%) positive for MRSA

	    Cattle (bovine animals)

	Ireland
	Adult cattle over 2 years of age– OFCI
	Animal
	2
	0

	Netherlands
	Dairy cows – VCCI
	Animal
	1,062
	10 (0.9%)*

	Slovakia
	Dairy cows – OFCI
	Animal
	13
	0

	    Goats

	Slovakia
	Milk goats – OFCI
	Animal
	8
	0

	    Sheep 

	Slovakia
	Milk ewes – OFCI
	Animal
	4
	0


VCCI: At-veterinary-clinic clinical investigations; OFCI: On-farm clinical investigations.
*	spa-types not reported. 
Table 4b: 	Meticillin-resistant S. aureus in food-producing animals, clinical investigations, 2018
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	(%) positive for MRSA

	    Cattle (bovine animals)

	Slovakia 
	Production type unspecified – OFCI
	Animal
	3
	0

	
	Calves (under 1 year of age) – OFCI
	Animal 
	2
	0

	
	Dairy cows – OFCI
	Animal
	65
	0

	Gallus gallus (fowl)

	Slovakia 
	Broilers (day-old chicks) – OFCI
	Animal 
	2
	0

	    Goats

	Slovakia
	Production type unspecified – OFCI
	Animal
	8
	0

	    Sheep 

	Slovakia
	Production type unspecified – OFCI
	Animal
	1
	0

	
	Milk ewes – OFCI
	Animal 
	20
	0


VCCI: At-veterinary-clinic clinical investigations; OFCI: On-farm clinical investigations.
*	spa-types not reported. 
[bookmark: _Ref436121291][bookmark: _Ref500861761]Table 5a: Meticillin-resistant Staphylococcus aureus in companion animals, clinical investigations, 2017
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	(%) positive for MRSA

	    Cats

	Netherlands
	VCCI
	Animal
	572
	5 (0.9%)*

	Slovakia
	Pet animals – VCCI
	Animal
	9
	0

	    Dogs

	Netherlands
	VCCI
	Animal
	388
	5 (1.3%)*

	Slovakia
	Pet animals – VCCI
	Animal 
	80
	0

	    Horses

	Netherlands
	OFCI
	Animal
	268
	17 (6.3%)*


VCCI: At-veterinary-clinic clinical investigations; OFCI: On-farm clinical investigations.
*	spa-types not reported.


Table 5b: Meticillin-resistant Staphylococcus aureus in companion animals, clinical investigations, 2018
	Country
	Production type/monitoring description (where specified))
	Sample 
unit
	Number

	
	
	
	Units 
tested
	(%) positive for MRSA

	    Cats

	Netherlands
	VCCI
	Animal
	354
	5 (1.4%)*

	Slovakia
	Pet animals – VCCI
	Animal
	5
	0

	    Dogs

	Netherlands
	VCCI
	Animal
	584
	1 (0.2%)*

	Slovakia
	Pet animals – VCCI
	Animal 
	67
	0

	Guinea pigs

	Slovakia 
	Pet animals – VCCI
	Animal 
	1
	0

	Rabbits 

	Slovakia 
	VCCI
	Animal 
	2
	0

	    Horses

	Netherlands
	OFCI
	Animal
	253
	24 (9.5%)*

	Slovakia 
	OFCI
	Animal
	2
	0


VCCI: At-veterinary-clinic clinical investigations; OFCI: On-farm clinical investigations.
*	spa-types not reported. 

Table 6a: 	Temporal trends in prevalence of meticillin-resistant Staphylococcus aureus in various food-producing animals, 5 reporting countries, 2017
	[bookmark: _Ref500861773]Country
	Year
	Production type/
description
	Sample unit
	Number

	
	
	
	
	Units
tested
	Positive for MRSA
(%) (95% CI)

	    Cattle (bovine animals)

	Germany1
	2012
	Calves (<1 year of age), NS – SHM
	Animal
	320
	144 (45%) (39.5%, 50.6%)*

	
	2017
	Calves (<1 year of age), NS – SHM
	Animal
	348
	138 (39.7%) (34.5%, 45.0%)*

	Switzerland1
	2015
	Calves (<1 year of age), NS – SHM
	Animal 
	292
	19 (6.5%) (4%, 10%)(a)

	
	2017
	Calves (<1 year of age), NS – SHM
	Animal
	297
	24 (8.1%) (5.5%, 11.7%)(b)

	    Pigs

	Finland2
	2010
	Fattening pigs, NS – SHM
	Batch 
	59
	13 (22%) (12.3%, 34.7%)(c)

	
	2017
	Fattening pigs, NS – SHM
	Batch 
	61
	47 (77%) (64.5, 86.9)(d)

	Switzerland2
	2009
	Fattening pigs, NS – SHM
	Animal
	405
	8 (2.2%) (0.9%, 3.9%)*

	
	2010
	Fattening pigs, NS – SHM
	Animal
	392
	23 (5.9%) (3.8%, 8.7%)(e)

	
	2011
	Fattening pigs, NS – SHM
	Animal
	392
	22 (5.6%) (3.6%, 8.4%)(f)

	
	2012
	Fattening pigs, NS – SHM
	Animal
	397
	72 (18.1%) (14.5%, 22.3%)(g)

	
	2013
	Fattening pigs, NS – SHM
	Animal
	351
	73 (20.8%) (16.7%, 25.4%)(h)

	
	2014
	Fattening pigs, NS – SHM
	Animal
	298
	79 (26.5%) (21.6%, 32%)(i)

	
	2015
	Fattening pigs, NS – SHM
	Animal
	300
	77 (25.7%) (20.8%, 31.0%)(j)

	
	2017
	Fattening pigs, NS – SHM
	Animal
	298
	131 (44.0%) (38.2%, 49.8%)(k)

	Spain2
	2011
	Fattening pigs, NS – SHM
	Batch
	227
	191 (84.1%) (78.7%, 88.6%)(l)

	
	2015
	Fattening pigs, NS – SHM
	Batch
	383
	350 (91.4%) (88.1%, 94%)*

	
	2017
	Fattening pigs, NS – SHM
	Batch
	323
	292 (90.4%) (86.7%, 93.4%)(m)

	Germany1
	2015
	Fattening pigs, BS – OFM (active)
	Herd
	332
	137 (41.3%) (35.9%, 46.8%)*

	
	2017
	Fattening pigs, BS – OFM (active)
	Herd
	341
	130 (38.1%) (32.9%, 42.5%)*

	Norway1
	2014
	Pigs, PSS & PES – NFCEP
	Herd
	986
	1 (0.1%) (0+%, 0.6%)(n)

	
	2015
	Pigs, PSS & PES – NFCEP
	Herd
	821
	4 (0.5%) (0.13%, 1.2%)(o) 

	
	2016
	Pigs, PSS & PES – NFCEP
	Herd
	872
	1 (0.1%) (0+%, 0.6%)(p)

	
	2017
	Pigs, PSS & PES – NFCEP
	Herd
	826
	3 (0.4%) (0.07%, 1.1%)(q)


CI: confidence interval; SHM: slaughterhouse monitoring; OFM: on-farm monitoring; NFCEP: National Farm Control and Eradication Programme; NS: nasal swabs; BS: boot swabs; PSS: pooled skin swabs; PES: pooled environmental swabs. 
All countries used the 2-S method.
1. no statistically significant differences or temporal trends among years.
2. statistically significant increase between 2010 and 2017 for Finland and between 2009 and 2017 for Switzerland.
(a): In 2015, spa-types: t011 (11 isolates), t034 (6) and t008 (2). The t008 isolates were PVL positive.
(b): In 2017, spa-types: t011 (14 isolates), t034 (7), t127 (1), t17339 (2). PVL status of the t127 isolate was not reported.
(c): In 2010, spa-types: t108 (6 isolates) and t127 (5) were the most commonly detected. 
(d): In 2017, spa-types: t034 (32 isolates), t2741 (25), t011 (9), t108 (6), t1250 (1), t1255 (1), t17061 (1). NB. All MRSA isolates were subject to spa-typing; from one slaughter batch, up to three different spa-types were detected. Therefore, the total number of spa-types exceeds the number of positive batches.
(e): In 2010, spa-types: t034 ST398 (17 isolates), t011 ST398 (1), t208 ST49 (5). 
(f): In 2011, spa-types: t034 ST398 (19 isolates), t011 ST398 (1), t208 ST49 (1), t2279 ST1 (1).
(g): In 2012, spa-types: t034 CC398 (61 isolates), t011 CC398 (9), t208 ST49 (2). 
(h): In 2013, spa-types: t034 (63 isolates), t011 (10).
(i): In 2014, spa-types: t034 (57 isolates), t011 (19), t208 (1), t899 (1), t2741 (1). 
(j): In 2015, spa-types: t034 (48 isolates), t011 (23), t032 (1), t571 (1), t899 (1), t1145 (1), t1250 (1), t4475 (1).
(k): In 2017, spa-types: t034 (63 isolates), t011 (61), t899 (2), t1451 (3), t2330 (1), t2876 (1).
(l): In 2011, spa-types : t011 (97 isolates), t034 (8), t108 (3), t1197 (7), t1451 (3), t2346 (3), unspecified (68).
(m): In 2017, spa-types: t011 (203 isolates), t034 (32), t108 (14), t109 (1), t899 (2), t1197 (11), t1255 (2), t1451 (13), t1606 (1), t2011 (5), t2346 (1), t2748 (1), t3041 (2), t4208 (2), t17304 (1), t17627 (1).
(n): In 2014, spa-type: t011 (1).
(o): In 2015, spa-type: t034 CC398 (2), t177 CC1 (2).
(p): In 2016, spa-type: t034 CC398 (1).
(q): In 2017, spa-types: t091 CC7 (1 isolate), t843 CC130 (1), t6292 CC425 (1). The t091 isolate was PVL negative, spa-types t843 and t6292 were confirmed to carry the mecC gene.
*	spa-types not reported.
Table 6b: 	Temporal trends in prevalence of meticillin-resistant Staphylococcus aureus in various food-producing animals, 4 reporting countries, 2018
	Country
	Year
	Production type/description
	Sample unit
	1-S or 2-S method?
	Number

	
	
	
	
	
	Units
tested
	Positive for
MRSA (%) 

	Cattle (bovine animals)

	Belgium
	2012
	Veal calves (under 1 year of age), NS – OFM
	Herd
	2-S
	104
	49 (47.1%)(a)

	
	2015
	Veal calves (under 1 year of age), NS – OFM (active)
	Herd 
	2-S
	147
	116 (78.9%)(b)

	
	2018
	Veal calves (under 1 year of age), NS – OFM (active)
	Herd
	2-S
	145
	79 (54.5%)(c)

	
	2012
	Dairy cows, NS – OFM (active)
	Herd
	2-S
	141
	14 (9.9%)(d)

	
	2015
	Dairy cows, NS – OFM (active)
	Herd 
	2-S
	96
	10 (10.4%)(d)

	
	2018
	Dairy cows, NS – OFM (active)
	Herd
	2-S
	93
	13 (14.0%)(e)

	
	2012
	Meat production animals, NS – OFM
	Herd
	2-S
	187
	19 (10.2%)(g)

	
	2015
	Meat production animals, NS – OFM (active)
	Herd
	2-S
	104
	16 (15.4%)(f)

	
	2018
	Meat production animals, NS – OFM (active)
	Herd
	2-S
	103
	9 (8.7%)(g)

	Pigs

	Denmark 
	2016
	Breeding animals, NS – OFM (National Survey)
	Herd 
	2-S
	6
	6 (100%)*

	
	2018
	Breeding animals, NS – OFM (National Survey)
	Herd
	1-S
	41
	34 (82.9%)(h)

	
	2016
	Fattening pigs (conventional herds), NS – OFM (National Survey)
	Herd 
	2-S
	57
	50 (87.7%)*

	
	2018
	Fattening pigs (not raised under CHC), NS – OFM (National Survey)
	Herd 
	1-S
	104
	21 (20.2%)(i)

	
	2018
	Fattening pigs (raised under CHC), NS – OFM (National Survey)
	Herd 
	1-S
	130
	116 (89.2%)(j)

	Norway
	2014
	Pigs, PSS & PES – NFCEP
	Herd
	2-S
	986
	1 (0.1%)(k)

	
	2015
	Pigs, PSS & PES – NFCEP
	Herd
	2-S
	821
	4 (0.5%)(l) 

	
	2016
	Pigs, PSS & PES – NFCEP
	Herd
	2-S
	872
	1 (0.1%)(m)

	
	2017
	Pigs, PSS & PES – NFCEP
	Herd
	2-S
	826
	3 (0.4%)(n)

	
	2018
	Pigs, PSS & PES – NFCEP 
	Herd
	1-S
	716
	0

	Turkeys

	Germany 
	2012
	Meat production animals, DS – OFM
	Flock 
	2-S
	235
	30 (12.8%)*

	
	2014
	Meat production animals, DS – OFM (active)
	Flock 
	2-S
	192
	42 (21.9%)*

	
	2018
	Fattening turkeys (before slaughter), DS – OFM (active)
	Flock
	2-S
	297
	51 (17.2%)*


OFM: on-farm monitoring; NFCEP: National Farm Control and Eradication Programme; CHC: controlled housing conditions; NS: nasal swabs, PSS: pooled skin swabs; PES: pooled environmental swabs; DS: dust samples. 
Method of isolation: 1-S (1 step method); 2-S (2 step method).
(a): In 2012, spa-types: t011 (40 isolates), t1451 (3), t1456 (1), t1985 (3), t3423 (1), untypable (1). 
(b): In 2015, spa-types: t011 (64 isolates), t034 (15), t037 (8), t044 (3), t1451 (3), t1580 (7), t1985 (8), t2287 (2), t3423 (5), untypable (1). The t044 isolates were PVL negative.
(c): In 2018, spa-types: t011 CC398 (65 isolates), t034 CC398 (8), t1451 CC398 (1), t1580 CC398 (2), t3423 CC398 (1), t3479 CC398 (1), t9433 CC398 (1).
(d): In 2012, spa-types: t011 (8 isolates), t037 (1), t388 (1), t1456 (1), t6228 (2), untypable (1).
(e): In 2015, t011 (4 isolates), t034 (1), t1580 (1), t1985 (2), t2383 (1), untypable (1).
(f): In 2018, spa-types: t011 CC398 (8 isolates), t034 CC398 (1), t223 (3), t1257 (1). The t223 isolates were PVL negative; TSST status was not determined. The PVL status of the t1257 isolate was not reported.  
(g): In 2012, spa-types: t011 (16 isolates), t121 (1), t1456 (1), t1985 (1). 
(h): In 2015, spa-types: t011 (9 isolates), t034 (2), t1451 (1), t1580 (2), t2287 (1), t3423 (1). 
(i): In 2018, spa-types: t011 CC398 (5 isolates), t1451 CC398 (1), t223 (2), t223 ST22 (1). All three t223 isolates were PVL negative. One t223 isolate was confirmed to belong to ST22 and harbour the tst gene from WGS data.
(j): In 2018, spa-types: t011 CC398 (6 isolates), t034 CC398 (24), t1250 CC398 (2), t1793 CC398 (1), t3171 CC398 (1).
(k): In 2018, spa-types: t011 CC398 (4 isolates), t034 CC398 (15), t588 CC398 (1), t1456 CC398 (1).
(l): In 2018, spa-types: t011 CC398 (22 isolates), t034 CC398 (85), t571 CC398 (3), t898 CC398 (1), t2383 CC398 (1), t2974 CC398 (1), t3423 CC398 (1), t4652 CC398 (1), t9266 CC398 (1).
(m): In 2014, spa-type: t011 (1).
(n): In 2015, spa-type: t034 CC398 (2), t177 CC1 (2).
(o): In 2016, spa-type: t034 CC398 (1).
(p): In 2017, spa-types: t091 CC7 (1 isolate), t843 CC130 (1), t6292 CC425 (1). The t091 isolate was PVL negative, spa-types t843 and t6292 were confirmed to carry the mecC gene.
*	spa-types not reported.
[bookmark: _Ref500861792]Table 7a: 	Occurrence of resistance (%) to selected antimicrobials in MRSA from food and animals, 2017
	Country
	N
	GEN
	KAN
	STR
	CHL
	RIF
	CIP
	ERY
	CLI
	Q/D
	TIA
	MUP
	FUS
	SMX
	TMP
	T+S
	TET

	Cats – pet animals

	Sweden
	1(a)
	0
	-
	-
	0
	-
	0
	0
	0
	-
	-
	-
	0
	-
	100
	100
	0

	Cattle (bovine animals) – calves (under 1 year of age)

	Switzerland
	24(b)
	20.8
	25
	62.5
	0
	0
	41.7
	70.8
	70.8
	37.5
	37.5
	0
	0
	0
	50
	-
	100

	Dogs – pet animals

	Sweden
	8(c)
	12.5
	-
	-
	0
	-
	62.5
	25
	25
	-
	-
	-
	12.5
	-
	37.5
	12.5
	12.5

	Gallus gallus (fowl) – broiler and laying hen flocks

	Belgium
	5(d)
	20
	40
	20
	20
	20
	40
	60
	60
	40
	20
	0
	0
	60
	60
	-
	100

	Goats

	Sweden 
	10(e)
	0
	-
	-
	0
	-
	0
	0
	0
	-
	-
	-
	0
	-
	0
	0
	0

	Meat from pigs – fresh

	Finland 
	13(f)
	0
	0
	30.8
	0
	0
	0
	30.8
	100
	100
	100
	0
	0
	0
	92.3
	-
	100

	Switzerland 
	2(g)
	100
	100
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	-
	50

	Pigs – fattening animals

	Switzerland 
	131(h)
	11.5
	12.2
	51.1
	1.5
	2.3
	11.5
	45
	51.1
	50.4
	50.4
	2.3
	3.1
	6.1
	51.9
	-
	100

	Rabbits – pet animals

	Sweden 
	1(i)
	0
	-
	-
	0
	-
	0
	0
	0
	-
	-
	-
	100
	-
	0
	0
	0

	Sheep

	Sweden 
	2(j)
	0
	 -
	-
	0
	-
	0
	0
	0
	-
	-
	-
	0
	-
	0
	0
	0

	Horses

	Sweden 
	7(k)
	100
	-
	-
	0
	-
	71.4
	57.1
	28.6
	-
	-
	-
	0
	-
	100
	28.6
	100


N: Number of isolates tested; GEN: gentamicin; KAN: kanamycin; STR: streptomycin; CHL: chloramphenicol; RIF: rifampicin; CIP: ciprofloxacin; ERY: erythromycin; CLI: clindamycin; Q/D: quinupristin/dalfopristin; TIA: tiamulin; MUP: mupirocin; FUS: fusidic acid; SMX: sulfamethoxazole; TMP: trimethoprim; T+S; trimethoprim + sulfonamide; TET: tetracycline;
–: No data reported; PVL: Panton Valentine Leukocidin.
All MRSA isolates were resistant to penicillin and cefoxitin, as expected. All isolates were susceptible to vancomycin (where tested) and linezolid. 
(a): spa-type: t786 (1 isolate). The t786 isolate was PVL negative.
(b): spa-types: t011 (14 isolates), t034 (7), t127 (1), t17339 (2). PVL status of the t127 isolate was not reported.
(c): spa-types: t008 (1), t022 (1), t032 (1), t034 (1), t127 (1), t891 (1), t2734 (1), t5634 (1). t891 isolate was PVL positive; spa-types t008, t022, t032, t127, t2734, t5634 were PVL negative.
(d): spa-types: t011 CC398 (4 isolates), t037 ST239 (1). WGS of the t037 isolate confirmed it to belong to ST239 and carry sak and scn genes.
(e): spa-types: t373 (9 isolates), t9268 (1). All t373 and t9268 isolates were confirmed to carry the mecC gene.
(f): spa-types: t034 (11 isolates), t011 (1), t2741 (1). 
(g): spa-types: t011 (1 isolate), t002 (1). PVL status of the t002 isolate was not reported.
(h): spa-types: t034 (63 isolates), t011 (61), t899 (2), t1451 (3), t2330 (1), t2876 (1).
(i): spa-type: t132 (1 isolate). The t132 isolate was PVL negative.
(j): spa-types: t9268 CC130 (1 isolate), t9268 (1). Both isolates were confirmed to carry the mecC gene.
(k): spa-types: t011 (5 isolates), t1257 (2). The t1257 isolates were PVL negative.

Table 7b: 	Occurrence of resistance (%) to selected antimicrobials in MRSA from food and animals, 2018
	Country
	N
	GEN
	KAN
	STR
	CHL
	RIF
	CIP
	ERY
	CLI
	Q/D
	TIA
	MUP
	FUS
	SMX
	TMP
	T+S
	TET

	Meat from turkeys – fresh 

	Austria 
	1(a)
	0
	0
	0
	0
	0
	0
	100
	100
	0
	0
	0
	0
	0
	100
	-
	100

	Meat from broilers (Gallus gallus) – fresh 

	Austria 
	3(b)
	0
	0
	33.3
	33.3
	0
	66.7
	0
	33.3
	33.3
	33.3
	0
	0
	0
	66.7
	-
	100

	Switzerland
	4(c)
	0
	0
	25
	0
	0
	75
	75
	75
	50
	50
	0
	0
	25
	50
	-
	75

	Cattle (bovine animals) herds – calves (under 1 year of age)

	Belgium 
	79(d)
	64.6
	69.6
	11.4
	3.8
	0
	32.9
	84.8
	88.6
	21.5
	11.4
	0
	0
	5.1
	97.5
	-
	100

	Cattle (bovine animals) herds – dairy cows

	Belgium
	13(e)
	46.2
	46.2
	15.4
	7.7
	7.7
	46.2
	38.5
	30.8
	23.1
	30.8
	0
	15.4
	15.4
	69.2
	-
	69.2

	Cattle (bovine animals) herds – meat production animals

	Belgium 
	9(f)
	22.2
	22.2
	0
	0
	0
	33.3
	33.3
	33.3
	11.1
	11.1
	0
	0
	0
	55.6
	-
	66.7


N: Number of isolates tested; GEN: gentamicin; KAN: kanamycin; STR: streptomycin; CHL: chloramphenicol; RIF: rifampicin; CIP: ciprofloxacin; ERY: erythromycin; CLI: clindamycin; Q/D: quinupristin/dalfopristin; TIA: tiamulin; MUP: mupirocin; FUS: fusidic acid; SMX: sulfamethoxazole; TMP: trimethoprim; T+S: trimethoprim + sulfonamide; TET: tetracycline; PVL: Panton Valentine Leukocidin.
–: No data reported.
All MRSA isolates were resistant to penicillin and cefoxitin, as expected. All isolates were susceptible to vancomycin and linezolid. 
(a): spa-types: t011 (1 isolate).
(b): spa-types: t011 (2 isolates), t034 (1).
(c): spa-types: t034 CC398 (1 isolate), t1430 (1), t571 CC398 (1), t13177 (1).
(d): spa-types: t011 CC398 (65 isolates), t034 CC398 (8), t1451 CC398 (1), t1580 CC398 (2), t3423 CC398 (1), t3479 CC398 (1), t9433 CC398 (1). 
(e): spa-types: t011 CC398 (8 isolates), t034 CC398 (1), t223 (3), t1257 (1). The t223 isolates were PVL negative; TSST status was not determined. The PVL status of the t1257 isolate was not reported.  
(f): spa-types: t011 CC398 (5 isolates), t1451 CC398 (1), t223 (2), t223 ST22 (1). All three t223 isolates were PVL negative. One t223 isolate was subjected to WGS and confirmed to belong to ST22 and harbour the tst gene.
*	spa-types not reported. 
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MRSA spa-type characterization, 2017 
	Category
	Country 
	Animal
	Sample type/unit
	No. of isolates
	Where reported
	Inferred ST/CC
	LA, CA or HA
	Inferred ST/CC & type

	
	
	
	
	
	Spa-type(s)
	PVL status
	ST/CC
	mec gene
	
	
	

	Food-producing animals
	Germany 
	Cattle (calves) 
	Animal samples, nasal swabs, SHM
	138/348
	-
	-
	-
	-
	-
	-
	-

	
	
	Fattening pigs 
	Herd, boot, swabs, OFM
	130/341
	-
	-
	-
	-
	-
	-
	-

	
	Switzerland 
	Cattle (calves)
	Animal samples, nasal swabs, SHM
	24/297
	t011 (14)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t034 (7)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t127 (1)
	-
	-
	
	ST1 / CC1 
	CA (or LA)
	ST1 (CC1) / CA

	
	
	
	
	
	 t17339 (2)(a)
	-
	CC398
	mecA
	-
	LA
	CC398 / LA

	
	
	Fattening pigs 
	Animal samples, nasal swabs – SHM
	131/298
	t011 (61)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t034 (63)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t899 (2)(b)
	-
	-
	
	CC398/CC9 (b)
	LA
	CC398/CC9 / LA

	
	
	
	
	
	t1451 (3)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t2330 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t2876 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	Belgium 
	Gallus gallus, broilers
	Flock, nasal swabs, OFS 
	2/80
	t011 (2)

	-

	CC398 (2)

	
	N/A

	LA

	CC398 / LA


	
	
	Gallus gallus, laying hens
	Flock, nasal swabs, OFS
	3/236
	t011 (2)
	-
	CC398 (2)
	
	N/A
	LA
	CC398 / LA

	
	
	
	
	
	t037 (1)(b)
	-
	ST239 (1)
	
	N/A
	LA
	ST239 / HA

	
	Finland (c)
	Fattening pigs
	Slaughter batch, nasal swabs, NS
	47/61(c)
	t011 (9)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t034 (32)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t108 (6)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t1250 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t1255 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t2741 (25)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t17061 (1)(a)
	-
	-
	-
	Inferred CC398
	LA
	CC398 / LA

	
	Spain 
	Fattening pigs
	Slaughter batch, caecum - SHM
	292/323
	t011 (203)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t034 (32)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t108 (14)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t109 (1)
	-
	-
	
	ST228 / CC5
	HA
	ST228 (CC5) / HA

	
	
	
	
	
	t899 (2)(b) 
	-
	-
	
	CC398/CC9 (b)
	LA
	CC398/CC9 LA

	
	
	
	
	
	t1197 (11)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t1255 (2)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t1451 (13)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t1606 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t2011 (5)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t2346 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t2748 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t3041 (2)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t4208 (2)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t17304 (1)(a)
	-
	-
	
	Inferred CC398
	LA
	CC398 / LA

	
	
	
	
	
	t17627 (1)(a)
	-
	-
	
	Inferred CC398
	LA
	CC398 / LA

	
	Netherlands 
	Breeding pigs
	Animal samples, OFM
	1/70
	-
	-
	-
	-
	-
	-
	-

	
	Norway 
	Pigs 
	Herd, animal hide – OFCEP
	3/826
	t091 (1)
	PVL negative
	CC7 (1)
	mecA
	N/A
	LA or HA
	CC7 / Not categorised

	
	
	
	
	
	t843 (1)
	-
	CC130 (1)
	mecC
	N/A
	mecC
	mecC – CC130

	
	
	
	
	
	t6292 (1)
	-
	CC425 (1)
	mecC
	N/A
	mecC
	mecC – CC425

	Food 
	Germany 
	Cattle (meat)
	Fresh meat – ARM
	40/354
	-
	-
	-
	-
	-
	-
	-

	
	
	Cattle (meat)
	Minced meat - ARM
	20/289
	-
	-
	-
	-
	-
	-
	-

	
	Finland 
	Pig (meat)
	Fresh meat - NS
	13/220
	t034 (11)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t011 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t2741 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	
	Spain 
	Pig (meat)
	Fresh meat - RS
	2/60
	-
	-
	-
	-
	-
	-
	-

	
	
	Rabbit (meat)
	Fresh meat - RS
	3/75
	-
	-
	-
	-
	-
	-
	-

	
	Switzerland 
	Pig (meat)
	Fresh meat – RM
	2/301
	t002 (1)
	-
	-
	-
	ST5/CC5
	HA, CA or LA
	ST5 (CC5) / HA 

	
	
	
	
	
	t011 (1)
	-
	-
	
	CC398
	LA
	CC398 / LA

	Clinical examina-tions
	Sweden 
	Cats 
	Animal sample – VCCI
	1
	t786 (1)
	PVL negative
	-
	mecA
	CC88
	CA
	CC88 / CA 
(regardless of PVL)

	
	
	Dogs 
	Animal samples – VCCI
	8
	t008 (1)
	PVL negative
	-
	mecA
	ST8/CC8
	HA or CA
	ST8 (CC8) /HA

	
	
	
	
	
	t022 (1)
	PVL negative
	-
	mecA
	ST22/CC22
	HA or CA
	ST22 (CC22) / HA

	
	
	
	
	
	t032 (1)
	PVL negative
	-
	mecA
	ST22/CC22
	HA or CA
	ST22 (CC22) / HA

	
	
	
	
	
	t034 (1)
	-
	-
	mecA
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t127 (1)
	PVL negative
	-
	mecA
	ST1/CC1 
	CA (or LA)
	ST1 (CC1) / CA (regardless of PVL)

	
	
	
	
	
	t891 (1)
	PVL positive
	-
	mecA
	ST22/CC22
	CA or HA
	ST22 (CC22) / CA

	
	
	
	
	
	t2734 (1)
	PVL negative
	-
	mecA
	CC97
	LA or CA
	CC97 / LA

	
	
	
	
	
	t5634 (1)
	PVL negative
	-
	mecA
	ST22/CC22
	HA or CA
	ST22 (CC22) / HA

	
	
	Goats 
	Animal samples – OFCI
	10
	t9268 (1)
	-
	-
	mecC
	CC130
	mecC
	mecC – CC130

	
	
	
	
	
	t373 (9)
	-
	-
	mecC
	CC130
	mecC
	mecC – CC130

	
	
	Rabbits 
	Animal sample – VCCI
	1
	t132 (1)
	PVL negative
	-
	mecA
	ST45/CC45
	HA or CA
	ST45 (CC45) / HA

	
	
	Sheep (zoo)
	Animal samples – OFCI
	2
	t9268 (1)
	-
	-
	mecC
	CC130
	mecC
	mecC – CC130

	
	
	
	
	
	t9268 (1)
	-
	CC130 (1)
	mecC
	N/A
	mecC
	

	
	
	Horses 
	Animal samples – VCCI
	7
	t011 (5)
	-
	-
	mecA
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t1257 (2)
	PVL negative
	-
	mecA
	ST612/CC8
	HA or CA
	ST612 (CC8) / HA

	
	Netherlands 
	Cattle, dairy cows
	Animal samples –VCCI 
	10/1,062
	-
	-
	-
	-
	-
	-
	-

	
	
	Cats 
	Animal samples – VCCI
	5/572
	-
	-
	-
	-
	-
	-
	-

	
	
	Dogs 
	Animal samples – VCCI
	5/388
	-
	-
	-
	-
	-
	-
	-

	
	
	Horses 
	Animal samples – OFCI
	17/268
	-
	-
	-
	-
	-
	-
	-


OFS: On-farm surveillance; NS: National Survey; ARM: At retail monitoring; SHM: Slaughterhouse monitoring; OFM: On-farm monitoring; RS: Retail surveillance; VCCI: Veterinary clinic clinical investigations; OFCI: On-farm clinical investigations; OFCEP: On-farm control and eradication programme; PVL: Panton Valentine Leukocidin; ST: sequence type; CC: clonal complex; CA: community-associated; HA: hospital-asociated; LA: livestock-associated.
-:     Not reported.
(a): These spa-types have not been previously sequence typed; ST/CC has been inferred based on the repeat succession of the Staphylococcus protein A gene (spa). 
(b): These are spa-types which can be associated with sequence types which have mosaic or hybrid genomes.
(c): All MRSA isolates were subject to spa-typing; from one slaughter batch, up to three different spa-types were detected. Therefore, the total number of spa-types exceeds the number of positive batches.


MRSA spa-type characterization, 2018
	Category
	Country 
	Animal
	Sample type/unit
	No. of isolates
	Where reported
	Inferred ST/CC
	LA, CA or HA
	Inferred ST/CC & type

	
	
	
	
	
	Spa-type(s)
	PVL status
	ST/CC
	mec gene
	
	
	

	Food-producing animals
	Belgium
	Veal calves (< 1 year of age)
	Herd, nasal swabs, OFM
	79/145
	t011 (65)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (8)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1451 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1580 (2)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t3423 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t3479 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t9433 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	Dairy cows
	Herd, nasal swabs, OFM
	13/93
	t011 (8)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t223 (3)
	PVL negative
	-
	
	ST22/CC22 (3)
	HA
	ST22 (C22) / HA

	
	
	
	
	
	t1257 (1)
	Not reported
	-
	
	ST612/CC8 (1)
	HA or CA
	ST612/Not categorised 

	
	
	Meat production cattle
	Herd, nasal swabs, OFM
	9/103
	t011 (5)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1451 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t223 (3)
	PVL negative
	ST22 (1)
	
	ST22/CC22 (2)
	HA
	ST22 (C22) / HA

	
	Denmark 
	Dairy cows
	Herd, nasal swabs, FS (NS)
	8/132
	t034 (7)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t267 (1)
	-
	CC97
	
	-
	LA or CA
	CC97 / LA

	
	
	Laying hens
	Flock, boot swabs, FS (NS)
	4/124
	t011 (2)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (2)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	Mink 
	Herd, paw, FS (NS)
	31/122
	t011 (6)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (19)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t571 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t588 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1456 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1457 (2)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t13790 (1)
	-
	CC1
	
	-
	CA or LA
	CC1 / LA

	
	
	Breeding pigs
	Herd, nasal swabs, FS (NS)
	34/41
	t011 (6)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (24)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1250 (2)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1793 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t3171 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	Fattening pigs
	Not raised under controlled housing conditions, herd, nasal swabs, FS (NS)
	21/104
	t011 (4)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (15)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t588 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1456 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	Raised under controlled housing conditions, herd, nasal swabs, FS (NS)
	116/130
	t011 (22)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (85)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t571 (3)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t898 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t2383 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t2974 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t3423 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t4652 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t9266 (1)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	Horses
	Herd, nasal swabs, FS (NS)
	10/123
	t011 (3)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t034 (6)
	-
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t843 (1)
	-
	CC130
	mecC
	-
	mecC
	mecC – CC130

	
	Germany 
	Fattening turkeys (before slaughter) 
	Flock, dust sample, OFM
	51/297
	-
	-
	-
	-
	-
	-
	-

	Food 
	Austria 
	Broiler meat
	Fresh – ARM
	3/298
	t011 (2)
	-
	-
	-
	CC398
	LA
	CC398 / LA

	
	
	
	
	
	t034 (1)
	-
	-
	-
	CC398
	LA
	CC398 / LA

	
	
	Turkey meat
	Fresh – ARM
	1/1
	t011 (1)
	-
	-
	-
	CC398
	LA
	CC398 / LA

	
	Germany 
	Broiler meat
	Fresh (skinned) - ARM
	73/444
	-
	-
	-
	-
	-
	-
	-

	
	
	Turkey meat
	Fresh (skinned) - ARM
	224/525
	-
	-
	-
	-
	-
	-
	-

	
	Nether-lands
	Cattle meat
	Fresh - ARM
	3/140
	-
	-
	-
	-
	-
	-
	-

	
	
	Broiler meat
	Fresh (chilled) - ARM
	26/129
	-
	-
	-
	-
	-
	-
	-

	
	
	Pig meat
	Fresh - ARM
	8/135
	-
	-
	-
	-
	-
	-
	-

	
	
	Turkey meat
	Fresh (chilled) - ARM
	3/3
	-
	-
	-
	-
	-
	-
	-

	
	Switzer-land
	Broiler meat
	Fresh - ARM
	4/312
	t034 (1)
	
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t1430 (1)
	-
	-
	
	CC9
	LA
	CC9 / LA

	
	
	
	
	
	t571 (1)
	
	CC398
	
	-
	LA
	CC398 / LA

	
	
	
	
	
	t13177 (1)
	-
	-
	
	CC9
	LA
	CC9 / LA

	Clinical examinat-ions
	Nether-lands
	Cats 
	Animal sample - VCCI
	5/354
	-
	-
	-
	-
	-
	-
	-

	
	
	Dogs 
	Animal sample - VCCI
	1/584
	-
	-
	-
	-
	-
	-
	-

	
	
	Domestic horses
	Animal sample - OFCI
	24/253
	-
	-
	-
	-
	-
	-
	-


NS: National Survey; ARM: At retail monitoring; OFM: On-farm monitoring; FS: Farm Survey; VCCI: Veterinary clinic clinical investigations; OFCI: On-farm clinical investigations.
-:     Not reported; PVL: Panton Valentine Leukocidin; ST: sequence type; CC: clonal complex; CA: community-associated; HA: hospital-asociated; LA: livestock-associated.
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1. ESBL-Phenotype
- FOT or TAZ > 1 mg/L AND

- MERO < 0.12 mg/L AND

- FOX < 8 mg/L AND

- SYN FOT/CLV and/or TAZ/CLV

2. AmpC-Phenotype
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