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1 Abstract

The objective of this report is to give an overview of the results of resistance testing at the
Federal Institute for Risk Assessment (BfR) in 2009. It comprises the results of the resistance
testing of isolates submitted to the NRL for the conducting of analyses and tests for
zoonoses (Salmonella) within the scope of diagnostics, as well as the results of the resis-
tance testing of Salmonella, Campylobacter, verotoxin-forming Escherichia (E.) coli (VTEC),
commensal E. coli and methicillin-resistant Staphylococcus aureus (MRSA) obtained within
the scope of zoonosis monitoring in accordance with the general administrative regulation for
zoonoses in the food chain and the control programmes in accordance with Reg. (EC) No.
2160/2003.

The broth microdilution method was used to examine all of the isolates for their susceptibility
to a spectrum of antimicrobial substances harmonized on a European level. The determined
minimum inhibitory concentrations (MIC) were evaluated based on “epidemiological cut-off
values®. These values were taken from the Commission Decision 2007/407/EC as well as
from publications of the European Committee on Antimicrobial Susceptibility Testing (EU-
CAST, www.eucast.org). These cut-off values make it possible to assess whether the iso-
lates differ from wild-type populations of this pathogen with regard to their resistance, thus
giving early evidence of resistance development.

A total of 3,200 Salmonella enterica ssp. enterica isolates from diagnostic submissions were
included in the examinations. The maijority of the isolates originated from animals (1,901;
59.4 %) and food (883; 27.6 %), although a considerable number of isolates from feeding
stuffs (188; 5.9 %) and environmental specimens (228; 7.1 %) were also available. An addi-
tional 358 Salmonella isolates from animals and food were submitted and examined within
the scope of zoonosis monitoring and Salmonella control programmes.

Among the diagnostic submissions, a total of 168 different Salmonella serovars were identi-
fied in accordance with Kauffmann-White-Le Minor, along with isolates for which complete
serological typing could not be achieved. The serovars submitted most often were S. Typhi-
murium (24.3 % of all isolates), the monophasic variant of S. Typhimurium (S. 4,[5],12:i:-;
12.9 % of all isolates), and S. Enteritidis (10.6 % of all isolates). These serovars are also the
most frequently detected serovars in human Salmonella infections throughout Germany and
Europe. The trend of previous years continued in 2009 with the proportion of S. Typhimurium
being further reduced in favour of its monophasic variant. An increase of Salmonella of the
subspecies lllb, which is common in reptiles, to 5.5 % of the examined isolates was remark-
able. All other serovars and the isolates for which complete serological typing could not be
achieved each made up a portion of 3 % or less of the total number of isolates examined.

Of the 3,200 diagnostic Salmonella isolates, 42.7 % were resistant to at least one and as
many as 34.8 % to more than one substance class. Regarding the resistance situation for the
single substances, the highest resistance rate of 32.3 % was observed once again in 2009 to
sulfamethoxazole. Resistance rates of over 30 % of the isolates were also detected towards
ampicillin (31.5 %), tetracycline (30.4 %) and streptomycin (30.1 %). This was attributable
above all to the increase in the percentage of monophasic variants of S. Typhimurium, which
almost exclusively showed this quadruple resistance. The rates of resistance to the other
aminoglycosides (gentamicin and kanamycin) remained below 5 %. With 7.4 and 8.3 % re-
spectively, the rates of resistance to nalidixic acid and ciprofloxacin were in a similar range
as the average for the years 2000-2008. Several isolates (0.7 % and 0.6 %, respectively)
with a resistance to one of the tested third generation cephalosporins (cefotaxime and cef-
tazidime) were again observed. Isolates from food had higher resistance rates for most an-
timicrobial substances in 2009 compared to the average values for isolates of all origins.
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With the resistance rates of the most common serovars, significant differences were ob-
served in the diagnostic isolates. Whereas with S. Typhimurium and its monophasic variants
S. 4,[5],12:i:- as well as S. Paratyphi B dT+, S. Saintpaul and S. subspecies | rough, resis-
tances to single antimicrobial substances as well as multiple resistances occurred very fre-
quently (> 50 %), the vast majority (= 70 %) of the isolates of S. Agona, S. Dublin,
S. Enteritidis,  S. Livingstone, S.London, S. Mbandaka, S. Montevideo, S. Ohio,
S. Senftenberg, S. Tennessee and isolates of the subspecies llla, llIb and IV was susceptible
to the tested active substance classes. Similar differences between the serovars were re-
vealed with the isolates from zoonosis monitoring.

S. Typhimurium, the serovar that was submitted most frequently from animals, food and the
environment within the scope of diagnostics, was resistant to at least one substance in al-
most 60 % of all cases. The resistance rate varied between 52 % and 77.8 %, depending on
the origin. Most of the isolates were even resistant to more than one substance class (values
between 42.7 % and 73.5 %), whereby resistances to sulfamethoxazole, tetracycline, strep-
tomycin and ampicillin were detected most frequently.

Only a small proportion (4.4 %) of the diagnostic isolates of the monophasic variant
S. 4,[5],12:i:-, which is closely related to S. Typhimurium, was susceptible to all tested active
substances. In more than 90 % of the isolates, S. 4,[5],12:i:- showed resistance to strepto-
mycin, ampicillin and sulfamethoxazole and to a slightly lesser extent to tetracycline
(86.7 %).

Irrespective of their origin, more than 90 % of the S. Enteritidis isolates were susceptible to
all tested active substances. Some isolates (approx. 0.6 %) showed resistance to more than
one class of active substances. In the S. Enteritidis isolates, resistance to (fluoro)quinolones
and ampicillin was observed almost exclusively.

The resistance situation of the 358 Salmonella isolates which were isolated and examined
within the scope of zoonosis monitoring corresponded roughly with that of the diagnostic iso-
lates. The significant differences between the isolates from herds of laying hens (7 % resis-
tant) and broilers (52 % resistant) were particularly conspicuous. These differences also
showed up in the analysis of the resistance data of commensal E. coli from the same
sources (40 vs. 85 % resistant), but on a higher level. This underlines the necessity to make
separate evaluations of the resistance situation for the two production types. The differences
cannot be explicitly illustrated when the origins are summarised under the heading Chicken
or Gallus gallus. The resistance situation in this main category is then determined essentially
by the respective percentages of these two sources of origin.

Isolates from meat showed similar resistance patterns with the diagnostic isolates as well as
those from zoonosis monitoring and accurately reflect the situation with the isolates from the
herds of each species from which the meat was obtained. Accordingly, the resistance situa-
tion in Salmonella and E. coli from chicken meat is similar to that of the isolates from broiler
flocks, with slightly lower resistance rates in the animals. It is known that infected broilers are
a significant source of Salmonella on chicken meat. This applied similarly to pigs and pork
and turkeys and turkey meat.

Similar resistance patterns as those for Salmonella from each different source were shown
with the isolates of commensal E.coli that were available within the scope of zoonosis moni-
toring. In fact the resistance rates in E. coli were often higher than for the entirety of Salmo-
nella isolates (e.g. 40 % vs. 7 % with the isolates of laying hens). Resistances of commensal
E. coli are regarded as the mirror of selection pressure in each animal population. They are
of particular interest for consumer health protection because they constitute a reservoir of
resistance genes and/or resistance mechanisms which can be transferred to other bacteria,
including pathogenic bacteria, in the course of horizontal gene transfer.
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Particular importance is attached to fluoroquinolones and third and fourth generation cepha-
losporins as they have been classified by the WHO as “critically important antimicrobials” in
human medicine.

Within the scope of the diagnostics, resistance to quinolones and fluoroquinolones was ob-
served in isolates of different origins as well as in various serovars in different frequencies.
They were less common (0.5 % and 1.1 %) in isolates from food than in those from the envi-
ronment (8.3 and 10.1 %), those from animals (6.2 and 6.8 %) and above all those from food
(11.2 and 12.6 %). Compared with the period 2000-2008, resistance rates have increased in
most origins.

Resistance to quinolones and fluoroquinolones was observed in most of the 20 most com-
mon Salmonella serovars from the diagnostics. Very high resistance rates to ciprofloxacin
were found with S. Paratyphi B dT+ (73 %) and S. Saintpaul (70.6 %). Fluorquinolone resis-
tance was detected in particular with Salmonella and E. coli from poultry (broilers and turkey)
and the meat thereof.

Since 2008, resistance to third generation cephalosporins has been tested with the sub-
stances cefotaxime and ceftazidime. While resistance rates were low with diagnostic Salmo-
nella isolates as a whole compared with other substances, (0.7 % and 0.6 %), resistance
rates significantly above average were recorded for several serovars and origins. Resistance
to third generation cephalosporins was detected in S. Infantis (4.2 %), S. Saintpaul (2.6 %),
S. Senftenberg (5.6 %), S. Typhimurium (0.4 %) and its monophasic variant from animals
(1.9 %), as well as S. Paratyphi B dT+ (18.4 %) and S. Infantis (5.0 %) from food. It is con-
spicuous that, contrary to the previous year, in 2009 resistance of this kind was not detected
in S. Saintpaul from food and S. Paratyphi B dT+ from animals.

Within the scope of zoonosis monitoring, resistance to third generation cephalosporins was
detected in roughly 5 % of the E. coli and Salmonella isolates of broilers. Resistance was
also found with E. coli and Salmonella from other poultry origins. Sporadically, resistance
was also observed with commensal as well as verotoxin-forming E. coli isolates from veal
calves and E. coli from pork.

Isolates of VTEC, which were available within the scope of the zoonosis monitoring of calves,
as well as from veal and raw milk supplies, showed similar resistance patterns to commensal
E. coli isolates from these populations. However, the overall resistance rates were lower.

When comparing the resistance situation of Campylobacter spp. from poultry and veal
calves, a high level of resistance conformity was observed. While hardly any resistance to
gentamicin, chloramphenicol and erythromycin was observed, resistance to
(fluoro)quinolones, streptomycin and tetracycline was frequent. The rates of resistance to
tetracycline and streptomycin were higher with calves than with poultry.

The resistance situation is of particular importance with poultry as Campylobacter has fre-
quently been detected in poultry meat too, which means that it can find its way to the con-
sumer. By contrast, Campylobacter is only seldom detected in veal.

The results of resistance testing and spa typing of MRSA from zoonosis monitoring 2009 and
various other studies were described cohesively for the first time. A total of 1,182 isolates
were examined, of which 1,179 were spa typable. Of the 946 isolates from zoonosis monitor-
ing 2009, 89.2 % were categorised to the clonal complex CC398 associated with livestock on
the basis of the determined spa types. The remaining isolates (10.8 %) belonged to spa
types associated with other clonal complexes (non-CC398). The majority (45.9 %) of the iso-
lates originate from the food chain turkey. Most of the non-CC398 isolates were obtained
from turkey and chicken meat in the retail sector.
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A total of 236 isolates tested for their resistance properties originate from other studies. In
this way, 84 isolates from German breeding pig herds were obtained within the scope of an
EU-wide baseline study (Decision 2008/55/EG) in 2008. In a national study conducted the
same year on a voluntary basis, a further 152 MRSA isolates were obtained from fattening
pig herds in Germany. Six of the isolates obtained from breeding pig herds belonged to the
non-CC398 associated spa types. The isolates obtained from fattening pig herds all be-
longed to the CC398 type without exception.

When the resistance profiles of all spa typable isolates were viewed collectively (N=1.179) by
epidemiologically cohesive groups (1011, t034, other CC398 and non-CC398), significant
differences in the distribution of the resistance properties became apparent. Whereas almost
a third (31.4 %) of the isolates of spa type t011 were resistant to a maximum of three active
substance classes, this figure was less than a tenth (9.2%) with spa type t034. On the other
hand, 84.9 % of the isolates of type t034 and 71.6 % of the isolates of other CC398-
associated types were resistant to at least five active substance classes, as opposed to 52.5
% with type t011. Other clonal lines (non-CC398) showed a considerably higher percentage
of resistance to more than six active substance classes (39.8%) compared to CC398-
associated classes. The vast majority (86.1 %) of isolates of other clonal lines (non-CC398)
were also resistant to the tested fluoroquinolone ciprofloxacin, as opposed to isolates of
clonal line CC398 (< 21 %).
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2 Introduction

2.1 Objective

This report gives an overview of the results of resistance testing by the National Reference
Laboratory for the Conducting of Analyses and Tests for Zoonoses (Salmonella) (NRL Salm),
the National Reference Laboratory Campylobacter (NRL Campy), the NRL for Coagulase
Positive Staphylococci including Staphylococcus aureus (NRL Staph) and the National Ref-
erence Laboratory for Antimicrobial Resistance (NRL AR). The situation and development of
the resistance of Salmonella are presented in a comprehensive manner for the second time
on the basis of diagnostic isolates. The resistance data on Salmonella from diagnostic sub-
missions are supplemented in this report to include the results of the resistance monitoring of
zoonosis pathogens in the food chain in accordance with the General Administrative Regula-
tion on zoonoses in the food chain (AVV Zoonosen Lebensmittelkette). This monitoring cov-
ers Salmonella, Campylobacter, verotoxin-forming Escherichia coli (VTEC), methicillin-
resistant Staphylococcus aureus (MRSA) and commensal E. coli. The results of other studies
were also taken into account for MRSA with the result that a complete overview of the resis-
tance situation concerning MRSA in the food chain is now available for the first time.

The use of antimicrobially effective substances in veterinary medicine pursues the objective
of curing sick animals and/or preventing the further spreading of infections in herds of live-
stock. In doing so, the related risks for human health must also be taken into account. These
include above all the development and propagation of resistant bacteria strains and resis-
tance determinants.

The monitoring of the resistance development pursues various objectives:

« The therapy of sick animals should be ensured by means of effective drugs. This ther-
apy should be based on knowledge of the susceptibility of the causative agent to anti-
microbial substances. For this reason, this susceptibility and the success of the therapy
should be tested prior to application (Bundestierarztekammer 2010). As it is often not
possible to await the laboratory test results, however, treatment is started in acute and
severe infections before the test result is available. In this case, the test result can be
used to support any change of therapy which may be necessary. The test result also
provides important information on the general situation in the livestock herd and sup-
ports future therapeutic decisions.

« Monitoring of resistance in zoonotic pathogens and commensals serves mainly to pro-
tect consumers against resistant pathogens. In particular, resistance development
trends and emerging resistances should be detected at an early stage. This is of spe-
cial interest, as active substances of the same class or with the same mechanism of
action are often used both in human and veterinary medicine. The emergence and
spread of resistance to these antimicrobial substances in livestock production can im-
pair or impede the therapy of human infections. Zoonotic pathogens, which can cause
infections in humans, as well as so-called commensal microorganisms, which are actu-
ally harmless, can contribute to this spread of resistance. Like zoonotic pathogens, the
latter can acquire resistance genes and transfer them to other bacteria which might be
dangerous for humans.

Different assessment criteria are used to evaluate the susceptibility of the bacteria in these
two different matters. When monitoring the effective treatment of infectious pathogens in
animals, isolates from a clinical environment are observed and a “clinical breakpoint” de-
termined for the pathogen and the indication is applied as the assessment criterion in. The
goal here is to obtain a direct statement on the expected success of the treatment when the
active substance is used on an infected animal. To monitor the resistance situation with re-
spect to public health, on the other hand, zoonotic pathogens and commensals are observed
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and assessed and an “epidemiological cut-off value” used as the yardstick for evaluation.
These cut-off values make it possible to assess whether the isolates differ from wild-type
populations of each pathogen with regard to their antimicrobial resistance. Wild-type popula-
tion are defined as strains with similar susceptibility and no evidence of an acquired resis-
tance mechanism.

The objective of this second report is to continue with the overview of the results of resis-
tance testing that was started in the first report and make them available to a wide reader-
ship. The results of ten years of resistance testing on diagnostic submissions of Salmonella
at the Federal Institute for Risk Assessment (BfR) and its predecessor the Federal Institute
for Consumer Health Protection and Veterinary Medicine (BgVV) are now available. The re-
sults of these tests were evaluated in a uniform manner on the basis of epidemiological cut-
off values.

Extracts of the findings have already been published or reported in different ways, although
different breakpoints were used in some cases. The aim is therefore to create reference
documents to which interest groups and the BfR itself can refer in future reports and analy-
ses.

2.2 Concept of antimicrobial resistance monitoring

In 2005, the BfR prepared a comprehensive concept for resistance monitoring which has
been implemented step by step ever since. In the first step, isolates from three origins are to
be included in the monitoring:

(1) representative isolates from food-producing animals
(2) representative isolates from food of animal origin
(3) clinical isolates from food-producing animals

These three pillars are then to be complemented in an expanded analysis to include isolates
from the environment, from feeding stuffs and from food of plant origin.

The implementation of the monitoring programme is restricted due to the limited resources of
the parties concerned and the extensive requirements regarding sampling and analysis.
The concept was implemented step by step for this reason:

. The diagnostic submissions from the regional laboratories were analysed in the first
step. It should be noted here that the isolates are submitted for different reasons. It is
to be expected that in particular S. Enteritidis and S. Typhimurium were submitted for
phage typing on the one hand, while other isolates were sent in on account of difficul-
ties with serotyping them.

« Inthe second step, baseline studies coordinated throughout the EU were conducted on
the prevalence of Salmonella, Campylobacter and MRSA in Germany.

« To complement these, tests have been carried out on poultry since 2008 within the
scope of Salmonella control programmes. These were expanded gradually to various
poultry groups.

« The zoonosis random sampling plan has been prepared and zoonosis monitoring con-
ducted on the basis of a national regulation on zoonoses in the food chain (AVV
Zoonosen Lebensmittelkette) since 2009.
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In order to utilise resources in the ideal manner, resistance monitoring has been closely
linked with zoonosis monitoring since 2009. The isolates obtained in zoonosis monitoring are
used by the BfR for the representative resistance monitoring of food-producing animals and
food produced from them. Supplementary to this, clinical Salmonella isolates and those from
Salmonella monitoring are used for resistance monitoring. The monitoring of various clinically
relevant bacteria species from food-producing animals with a view towards therapy is con-
ducted by the Federal Office of Consumer Protection and Food Safety (BVL) who report on
this separately.

2.3 Concept of this report

The following results are presented in this second comprehensive report:

« those from the diagnostic submissions to the NRL Salm,

« from the submissions within the scope of the Salmonella control programmes for poul-
try,

« from zoonosis monitoring 2009 and

« from various studies on the incidence of MRSA.

This means that isolates from several sources were used for Salmonella. The various collec-
tion systems have advantages and disadvantages. The decisive advantage of isolates from
zoonosis monitoring and the Salmonella control programmes is the methodically assured
representativity of the sampling process which ensures that the examined isolates are repre-
sentative of each origin. A further advantage of zoonosis monitoring is the clear definition of
the origins in line with a prescribed system which increases the comparability of results. Due
to the desired decrease in the prevalence of Salmonella in the course of the control mea-
sures, however, only a few isolates are available for resistance testing, depending on the
matrix, so that a differentiated evaluation by serovars is only practicable to a limited extent.
On top of this, the programmes in zoonosis monitoring change from year to year with the
result that data on antimicrobial resistance are not available for every origin every year.

Data on a considerable number of isolates are usually provided every year by the diagnostic
routine examinations of the NRL Salm, thus enabling annual evaluation, although the repre-
sentativity of the examined isolates is not methodically assured. It can be assumed, however,
that the examination methods have been relatively constant over the years and that the data
from one year to another are comparable to a great extent. The information on origin is often
less detailed than it is within the scope of resistance monitoring because the details of the
submitter are less precise. Thus, for example, it is often the case that the isolates of chickens
cannot be allocated to their respective production type (laying hens or broilers). The decisive
advantage of data from diagnostics is that they have been collected continuously for years
and are available every year.

The two collection systems complement each other in a practicable manner, thus producing
a very precise image of the resistance situation with each pathogen from the food chain, es-
pecially Salmonella, when the results are viewed comprehensively.

The examination results presented here were acquired within the scope of the fulfilment of
official duties and financed from BfR funds. Most of the examined isolates were placed at the
disposal of the BfR by regional laboratories of the German federal states. The National Ref-
erence Laboratories at the BfR were responsible for the confirmation of the isolates and their
microbiological characterisation. Practical resistance testing was carried out at the NRL for
Anti-microbial Resistance and NRL Campylobacter, where the results were also evaluated.
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The very good working relations with the regional laboratories and authorities of the German
federal states, as well as with universities and private laboratories, have enabled this com-

prehensive collection of strains and data.
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3 Material and Methods

3.1 Samples
3.1.1 Salmonella

Within the scope of diagnostics, a total of 3,200 Salmonella isolates from animals, food, feed-
ing stuffs and the environment were submitted to the National Reference Laboratory for the
conducting of analyses and testing for zoonoses (Salmonella) at the BfR (NRL Salm) in
2009. The isolates originated mainly from investigation facilities of the German federal states,
as well as universities, zoological gardens and private submitters, and were not taken as part
of a random sampling plan. Serological differentiation of all Salmonella isolates was per-
formed in accordance with the White/Kauffmann/Le Minor schema (2007).

Within the scope of zoonosis monitoring in accordance with the general administrative regu-
lation on zoonoses in the food chain (AVV Zoonosen Lebensmittelkette), 92 isolates from
food were submitted from the investigation facilities of the German federal states and in-
cluded in resistance testing. 266 isolates from the control programmes to be conducted with
poultry throughout the EU were also available.

3.1.2 Campylobacter

Within the scope of zoonosis monitoring in accordance with AVV Zoonosen Lebensmit-
telkette, 258 Campylobacter isolates from animals and 206 isolates from food were passed
on from the German federal states and included in resistance testing at the BfR.

3.1.3 E.coli

Within the scope of zoonosis monitoring in accordance with AVV Zoonosen Lebensmit-
telkette, 968 commensal E. coli isolates from animals and 494 isolates from food were
passed on from the German federal states and included in resistance testing at the BfR.

3.1.4 Verotoxin-forming E. coli (VTEC)

Within the scope of zoonosis monitoring in accordance with AVV Zoonosen Lebensmit-
telkette, 81 VTEC isolates from animals and food were passed on from the German federal
states and included in resistance testing at the BfR. 52 of them came from animals and 29
from food.

3.1.5 Methicillin-resistant Staphylococcus aureus (MRSA)

Within the scope of zoonosis monitoring in accordance with AVV Zoonosen Lebensmit-
telkette, 133 MRSA isolates from animals and 813 isolates that originated from food were
included in resistance testing at the BfR. A further 236 isolates came from examinations of
breeding and fattening pig herds.

All isolates were confirmed as MRSA at the NRL for Coagulase-Positive Staphylococcus
including Staphylococcus aureus based on the PCR in line with Poulsen et al. (2003). Spa
typing was done using the method developed by Shopsin et al. (1999). Categorisation of
isolates to clonal complex CC398 was done by associating spa types with multilocus se-
quence types that belong to CC398. All other isolates were evaluated as non-CC398.
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3.2 Categorisation of the isolates

Submission forms containing information that included the origin of the isolates were sent out
along with the diagnostic Salmonella isolates. The isolates from zoonosis monitoring took
into account isolates with which clear categorisation to one of the zoonosis monitoring pro-
grammes in 2009 was possible by means of the information that accompanied the sample.
The procedure was as follows for the individual pathogens:

3.2.1 Salmonella

For this report, the diagnostic isolates which could be assigned to the main categories ani-
mals, food, feeding stuffs and the environment are included in the evaluation. These data are
evaluated in the overview chapter (Chapter 4). In the special chapter on the isolates from
animals (Chapter 5), the results have been evaluated in detail for the livestock species cattle,
pig, chicken and turkey. With the food isolates (Chapter 6), the isolates from meat as a whole
(all livestock species) as well as those acquired specifically from minced meat, as well as
pork, chicken and turkey meat, have been evaluated. In the minced meat category, the iso-
lates which could not be allocated directly to any livestock species were subtotalled.

Chapter 8 contains evaluations of isolates from the individual zoonosis monitoring pro-
grammes in 2009 which can be assigned to the main categories animals and food. Only iso-
lates that could be assigned to one of the zoonosis monitoring programmes in 2009 were
taken into account.

3.2.2 Campylobacter, E. coliand VTEC

Chapters 10-12 of this report contain evaluations of isolates from each of the zoonosis moni-
toring programmes in 2009 which can be allocated to the main categories animals and food.
Only isolates with which clear categorisation to one of the zoonosis monitoring programmes
in 2009 was possible by means of the slip that accompanied the sample were taken into ac-
count.

3.2.3 MRSA

This report contains evaluations of isolates which could be allocated to the main categories
animals and food.

The evaluation in Chapter 13 includes all isolates assigned to one of the zoonosis monitoring
programmes in 2009 on the submission form. In Chapter 14, the isolates from the dust sam-
ples from herds of breeding pigs and fattening pigs respectively that were taken within the
scope of the EU baseline study (Decision 2008/55/EC) are observed separately.

Overall, the resistance situation for 2009 and the entire ten-year period from 2000 to 2009 is
presented, the latter only for Salmonella in order to identify possible development trends.
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3.3 Determination of the minimum inhibitory concentration

The minimum inhibitory concentration (MIC) was determined by the broth microdilution
method (CLSI 2009). To do so, ready-to-use microtiter plates (TREK Diagnostics Ltd., UK)
were used which differ in the layout for Salmonella/E. coli/VTEC, Campylobacter and MRSA.
Plate format EUMVS (Tab. 3.1) was used for the Salmonella/E.coli, EUCAMP (Tab 3.2) for
Campylobacter and NLM4 (Tab. 3.3) for MRSA. Apart from the MRSA, the other two plate
formats are coordinated on EU level as far as the antimicrobial substances to be tested and
their concentration ranges are concerned.

Dispensing, incubation and reading of the microtiter plates, as well as compliance with the
quality standards, were performed in accordance with CLSI guidelines (M07-A8) and infor-
mation from TREK Diagnostics Ltd. The Escherichia coli strains ATCC 25922 and ATCC
35218 were used as reference strains for Salmonella/E.coli, Campylobacter jejuni ATCC
33560 for Campylobacter and Staphylococcus aureus ATCC 29213 for MRSA.

3.4 Evaluation of the minimum inhibitory concentration

The results for Salmonella and E.coli were evaluated on the basis of the cut-off values estab-
lished in Decision 2007/407/EC. Decision 2007/507/EC formed the basis for the evaluation of
Campylobacter. The epidemiological cut-off values established in www.eucast.org were used
for MRSA and those for S. aureus where no values were available. The relevant recommen-
dations of the European Food Safety Authority (EFSA) were also included for all microorgan-
isms. Where no cut-off values were set for a tested active substance in the Commission de-
cisions, the epidemiological cut-off values defined by EUCAST (www.eucast.org) were used.
No epidemiological cut-off value for Salmonella spp. was available for kanamycin. In this
case, the epidemiological cut-off value for Escherichia coli was used.

The principle of epidemiologic cut-off values is based on the assumption that in each bacte-
rial species there is a wild-type population without any acquired resistance mechanisms (to
an antimicrobial substance). The epidemiological cut-off value is therefore distinguished from
the clinical breakpoint, which relates directly to the possible treatability of the pathogen and
therefore takes into account pharmacodynamic and pharmakokinetic aspects, as well as
specific characteristics of the host and target organs. The advantage of the epidemiological
cut-off value is its higher sensitivity towards a possible resistance development. Every MIC
value above the cut-off value indicates resistance development, even if this is not yet neces-
sarily associated with direct consequences on the treatability of an infection. In contrast, the
clinical breakpoint only classifies a pathogen as resistant if effective treatment of an infection
becomes unlikely due to an elevated MIC value.

Using the example of the fluoroquinolone ciprofloxacin, figure 3.1 shows the difference be-
tween the epidemiological cut-off value and the clinical breakpoint. The MIC value distribu-
tion of the isolates often shows two peaks. The left peak represents the pathogen’s wild-type
population (here: Salmonella spp.). The epidemiologic cut-off value is set at the concentra-
tion where this peak ends (in this case at a value of 0.064 mg/l). Isolates with MIC values
above the epidemiological cut-off value differ from the pathogen’s wild-type population and
therefore have to be rated as resistant (www.eucast.org).

The clinical breakpoint is set on the basis of complex considerations which focus on the
treatability of infections. The clinical breakpoint is often significantly above the epidemiologi-
cal cut-off value. Effective treatment of infections caused by pathogens with MIC values
above this breakpoint is usually no longer possible with this particular active substance.
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Fig. 3.1: Epidemiological cut-off value and clinical breakpoint for ciprofloxacin in Salmonella spp.
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Tab. 3.1: Antimicrobial substances used, test ranges and evaluation criteria for Salmonella/E. coli in 2009

(As of 17.05.2010)

Epidemiol- | Test range
ogical cut-
Antimicrobial off value < | Minimum Maximum
Antimicrobial class substance mg/L mg/L mg/L Evaluation criteria
Gentamicin 2 0,25 32|2007/407/EC
Aminoglycosides Kanamycin 8 4 128 | EUCAST"
Streptomycin 32*/16™* 2 128 | 2007/407/EC
. Chloramphenicol 16 2 64 | 2007/407/EC
Amphenicoles -
Florfenicol 16 2 64 | EUCAST
. Cefotaxime 0,5*/0,25** 0,06 4 12007/407/EC
Cephalosporins —
Ceftazidime 2/0,5** 0,25 16 | EUCAST
. Nalidixic acid 16 4 64 | 2007/407/EC
(Fluoro-)quinolones - -
Ciprofloxacin 0,06*/0,03** 0,008 8| 2007/407/EC
Aminopenicillins Ampicillin 4/8 0,5 32 |2007/407/EC
Polymyxins Colistin 2 8 16 | EUCAST
Folatsynthesis - Sulfamethoxazole 256 8 1024 | 2007/407/EC
inhibitors Trimethoprim 2 0,5 32| 2007/407/EC
Tetracyclines Tetracycline 8 1 64 | 2007/407/EC

"No epidemiological cut-off value for Salmonella spp. defined by EUCAST (17.05.2010). Instead, the epidemiological cut-off
value for Escherichia coli was used. * Value for Salmonella spp. ** Value for E. coli
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Tab. 3.2: Antimicrobial substances used, test ranges and evaluation criteria for

Campylobacter (As of

17.05.2010)
Epidemiol- | Test range
ogical cut-off
Antimicrobial value < Minimum Maximum
Antimicrobial class substance mg/L mg/L mg/L Evaluation criteria
. . Gentamicin 1*/2* 0,12 16 2007/516/EC
Aminoglycosides -
Streptomycin 2*/4** 1 162007/516/EC
Amphenicoles Chloramphenicol 16%/** 2 32 | EUCAST
. Nalidixic acid 16*/32** 2 64 | EUCAST
(Fluoro-)quinolones - -
Ciprofloxacin 1*** 0,06 412007/516/EC
Makrolide Erythromycin 4*/16** 0,5 32[2007/516/EC
Tetracyclines Tetracycline 2%** 0,25 1612007/516/EC
* C. jejuni
** C. coli

Tab. 3.3: Antimicrobial substances used, test ranges and evaluation criteria for MRSA (as of 17.05.2010)

Epidemiol- Test range
ogical cut-
Antimicrobial off value < | Minimum Maximum
Antimicrobial class substance mg/L mg/L mg/L Evaluation criteria
Ami . Gentamicin 2 0,5 64 | EUCAST
minoglycosides -
Kanamycin 8 8 128 |[ EUCAST
Amphenicoles Chloramphenicol 16 2 256 | EUCAST
(Fluoro-)quinolones | Ciprofloxacin 1 0,5 64 | EUCAST
Isoxazolylpenicillins | Oxacillin 2 0,5 8 |EUCAST
Folatsynthesis - Trimethoprim/ 05| 02548 16/304 | EUCAST
inhibitors Sulfamethoxazol
Tetracyclines Tetracycline 1 1 64 | EUCAST
Lincosamides Clindamycin 0,25 0,25 32 |EUCAST
Macrolides Erythromycin 1 0,12 16 | EUCAST
Pseudomonic acids | Mupirocin 1 1 16 | EUCAST
Oxazolidinones Linezolid 4 1 16 | EUCAST
Streptogramines 8;;:0 upp;irzitén/ 1 0,5 8| EUCAST
Glykopeptides Vancomycin 2 2 32 | EUCAST

3.5 Definitions

An isolate was characterised as susceptible if its minimum inhibitory concentration (MIC) was
less than or equal to the applied epidemiological cut-off value.

An isolate was characterised as resistant if its minimum inhibitory concentration (MIC) was
greater than the applied epidemiological cut-off value (microbiological resistance).

An isolate was characterised as multiresistant if it was resistant to more than one substance

class.






BfR-Wissenschaft 25

4 On the antimicrobial resistance situation of Salmonella isolates from diag-
nostic submissions

4.1 Overview of investigated isolates
4.1.1 Total serovars

As an introduction, a general overview of the available isolates from diagnostic submissions
is presented. A total of 3,200 Salmonella isolates from diagnostic submissions were tested
for resistance to antimicrobials in 2009. The results were compared with those from the pe-
riod 2000-2008. For further analysis, the isolates were classified into the categories envi-
ronment, feeding stuffs, animals and food in accordance with the information provided by the
submitters.

As in previous years, the main proportion of the isolates originated from animals (1,901;
59.4%), followed by isolates from food (883; 27.6 %). A considerable number of isolates from
feeding stuffs (188; 5.9 %) and environmental specimens (228; 7.1 %) were also available for
testing (Tab. 4.1.). Additional details are listed in the appendix in Table 20.1.

A total of 168 different serovars were identified along with some types for which complete
serological typing was not possible. Table 4.1 shows the 20 most common serovars in the
environment, feeding stuffs, animals and food respectively, as well as in the total collective.

The serovars tested most often for resistance were S. Typhimurium (24.3 % of all isolates),
the monophasic variant of S. Typhimurium (S. 4,[5],12:i:-) (12.9 %) and S. Enteritidis (10.6 %
of all isolates). These two serovars were also the most frequently detected serovars in hu-
man Salmonella infections throughout Germany (RKI, 2010) and Europe (EFSA, 2011).
There was a remarkable increase in Salmonella of the subspecies lllb to as much as 5.5 %
of the investigated isolates. In the period 2000-2008, this subspecies made up only 1.8 % of
all isolates. All other serovars or types represented a proportion of maximum 3 % each of all
examined isolates.

The individual serovars occurred with varying frequency in animals, food, feeding stuffs and
the environment. Figure 4.1 shows the ten most frequent serovars in the total collection and
summarises the percentage of other serovars in the group “other serovars” by group of ori-
gin. This group made up 20 to 30 % of the isolates from the environment, animals and food,
while it accounted for 68 % of the isolates from feeding stuffs. This emphasises the great
diversity of the isolates available from feeding stuffs and the environment. The similarity be-
tween the environmental and animal isolates suggests that the environmental isolates were
obtained mainly from the vicinity of livestock farms.

Figure 4.2 shows the percentage of the ten most common serovars in the total collective
along with their percentages in the individual years. The trend of the previous years contin-
ued in 2009 with the percentage of S. Typhimurium reducing further in favour of its mono-
phasic variant (Tab. 20.2).

Because the extent of the resistance depends on the serovar and on the origin of the isolate,
the occurrence of the most common serovars is also analysed separately below for the dif-
ferent origins.
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Tab. 4.1: Share of the 20 most frequent serovars in the four major source groups environment, feeding
stuffs, animals and in the total of all diagnostic isolates (2009)

Serovar Proportion (%) of all isolates by origin

Origin Total Total Environment | Feedingstuffs| Animals Food
Number of isolates 3.200 3.200 228 188 1.901 883
S. Typhimurium 777 24,3 30,3 9,0 26,6 21,0
S. 4,[5],12:i:- 412 12,9 10,1 10,1 11,2 17,9
S. Enteritidis 340 10,6 9,6 0,5 11,2 11,9
S. Subspec. lllb 176 5,5 0,4 0,0 9,2 0,0
S. Subspec. | rough 87 2,7 3,5 2.1 2,2 3,7
S. Derby 83 2,6 2,2 0,5 1,3 59
S. Infantis 80 2,5 4,8 2,7 1,3 4,5
S. Senftenberg 75 2,3 3,1 6,9 0,9 4,2
S. Saintpaul 68 2,1 1,3 0,0 2,1 2,9
S. Paratyphi B dT+ 63 2,0 3,9 0,0 0,8 4,3
S. Subspec. IV 62 1,9 0,0 0,0 3,3 0,0
S. Dublin 52 1,6 0,0 0,0 2,2 1,2
S. Livingstone 49 1,5 4.8 6,4 0,9 0,9
S. Subspec. llla 49 1,5 0,0 0,0 2,6 0,0
S. Newport 40 1,3 0,4 0,0 0,7 2,8
S. Anatum 38 1,2 4.4 2.1 0,7 1,1
S. Ohio 35 1,1 0,9 59 0,7 1,0
S. Mbandaka 34 1,1 1,8 2,7 1,1 0,6
S. London 28 0,9 0,4 1,6 0,7 1,2
S. Montevideo 28 0,9 2,2 5,3 0,7 0,0
S. Indiana 28 0,9 1,3 0,0 0,8 1,0
S. Tennessee 28 0,9 1,3 3,7 0,9 0,1
S. Subspec. Il 24 0,8 0,0 0,0 1,1 0,3
S. Brandenburg 22 0,7 0,4 1,6 0,5 1,0
S. Virchow 22 0,7 0,0 0,5 0,8 0,6
S. 4,12:d:- 19 0,6 0,4 1,1 0,4 0,9
S. Kottbus 17 0,5 1,8 0,0 0,5 0,5
S. Kisarawe 17 0,5 0,0 0,0 0,8 0,1
S. Hadar 14 04 0,0 0,5 0,2 1,0
S. Havana 13 0,4 0,0 3,2 0,3 0,1
S. Agona 12 0,4 0,4 2,7 0,1 0,6
S. of group C1 12 04 0,9 0,0 0,5 0,1
S. Bovismorbificans 11 0,3 0,4 0,0 0,2 0,8
S. Cerro 9 0,3 0,0 21 0,1 0,5
S. Schwarzengrund 9 0,3 1,3 1,6 0,1 0,1
S. Monschaui 8 0,3 0,9 0,0 0,3 0,0
S. Falkensee 7 0,2 0,0 3,7 0,0 0,0
S. Give 7 0,2 0,9 0,5 0,1 0,2
S. Orion 6 0,2 0,4 2.1 0,0 0,1
S. Idikan 3 0,1 0,0 1,6 0,0 0,0
Other serovars 336 10,5 5,3 19,1 12,0 6,7

Yellow background: Top 20 of the respective category
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Fig. 4.1: Proportion of the ten most frequent serovars among the isolates from the environment, feeding
stuffs, animals, food and all sources (2009)
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Fig. 4.2: Proportions of the ten most frequent serovars among all isolates from all sources (2000-2009)

Proportion of isolates

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

g

2000 2001 2002 2003

2004 2005 2006 2007 2008 2009 Total
N=3898 N=3532 N=4322 N=3577 N=3572 N=4013 N=3551 N=3747 N=3413 N=3200N=36825

Year / No. of isolates

O Other serovars
OS. Paratyphi B dT+
B S. Saintpaul

B S. Senftenberg
OS. Infantis

B S. Derby

OS. subspec. | rough
OS. subspec. llib
OS. Enteritidis

Os. 4,[5],12:i:-

B S. Typhimurium




28 BfR-Wissenschaft

4.1.2 Serovars from environmental samples

A total of 228 isolates from environmental samples were typed in 2009. The most common
serovars were S. Typhimurium (30.3 %), the monophasic variant of S. Typhimurium
(S. 4,[5],12:i:-) (10.1 %) and S. Enteritidis (9.6 %), followed by S. Livingstone (4.8 %) and
S. Infantis (4.8 %) (Tab. 4.1). Seventeen of the 20 most common serovars in the total collec-
tive each accounted for at least 1 % of the isolates from environmental samples. Almost
10 % of all isolates from the environment did not belong to any of the 20 most common se-
rovars of the total collective.

In addition to the 20 most common serovars in the total collective, the 20 most common se-
rovars from environmental samples are listed in Table 4.1. On top of the most common se-
rovars from the total collective, S. Kottbus, Salmonella of the group C1, S. Schwarzengrund,
S. Monschaui and S. Give were among the 20 most common isolates from environmental
samples with a percentage of 0.9 % to 1.8 % in environmental samples.

The distribution of the most common serovars from environmental samples in the period
2000-2009 is shown in Figure 4.3. Additional detailed data is listed in Table 20.3 in the ap-
pendix. The significant increase in S. Typhimurium and its monophasic variant (S. 4,[5],12:i:-)
compared with the previous year is conspicuous, whereas the percentage of S. Enteritidis
was significantly lower than the previous year. There was a distinct reduction in 2009 in the
proportion of other serovars with Salmonella isolates from environmental samples. More than
75 % of the isolates belonged to the ten most common serovars.

Fig. 4.3: Proportions of the ten most frequent serovars among isolates from the environment (2000—2009)
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4.1.3 Serovars from feeding stuffs

A total of 188 isolates from feeding stuffs were typed. The most common serovars were the
monophasic variant of S. Typhimurium (S. 4,[5],12:i:-) (10.1 %), S. Typhimurium (9.0 %),
S. Senftenberg (6.9 %), S. Livingstone (6.4 %), S. Ohio (5.9 %) and S. Montevideo (5.3 %).
S. Enteritidis was only represented with one isolate. Almost 23 % of all isolates from feeding
stuffs did not belong to any of the 20 most common serovars from feeding stuffs.

In addition to the 20 most common serovars in the total collective, the 20 most common se-
rovars from feeding stuff samples are listed in Table 4.1. On top of the most common se-
rovars from the total collective, S.Brandenburg, S.Havana, S.Agona, S. Cerro,
S. Schwarzengrund, S. Falkensee, S. Orion, and S. Idikan were among the 20 most common
isolates achieving a percentage between 1.6 and 3.7 % with feeding stuffs.

The distribution of the serovars varied considerably in isolates from feeding stuffs between
the years (Fig. 4.4). The increase of the monophasic variant of S. Typhimurium

(S. 4,[5],12:i:-) and decrease of S. Senftenberg are conspicuous in 2009.

Detailed data on this are listed in Table 20.4 in the appendix.

Fig. 4.4: Proportions of the ten most frequent serovars among isolates from feeding stuffs (2000—2009)
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414 Serovars from animals

A total of 1,901 isolates from animals were tested for their resistance characteristics. These
consisted of isolates from livestock and household pets, as well as animals kept in sanctuar-
ies and zoos. A detailed observation of the serovars among the individual livestock species is
contained in Chapter 5.

In 2009 once again, the by far most dominant serovar from animals remained
S. Typhimurium (26.6 %), followed by its monophasic variant and S. Enteritidis, each with
11.2 % of the isolates (Tab. 4.1). Salmonella of the subspecies Illb was represented for the
first time with a share of over 5 % in the collective. The share was below 5 % for all of the
other serovars individually. A total of twelve of the 20 most common serovars in the total col-
lective had a proportion of at least 1 % of all isolates with isolates of animals while 18.0 % of
the isolates of animals did not belong to any of the 20 most common serovars in the total
collective.

In addition to the 20 most common serovars in the total collection, the 20 most common se-
rovars from animal samples are listed in Table 4.1. On top of the most common serovars
from the total collection, Salmonella of the subspecies Il, S. Virchow and S. Kisarawe was
among the most common serovars from animals and is represented in this collection with a
share of at least 0.8 %.

The proportions of the most common serovars in animals in the period 2000-2009 are shown
in Figure 4.5. Compared with over 50 % in the years 2000 and 2001, the proportion of
S. Typhimurium dropped continuously and reached its lowest value of 26.6 % in 2009. In
contrast, the proportion of its monophasic variant increased once again in 2009. In 2008, this
serovar accounted for 8.4 % of all isolates from animals and 11.2 % in 2009. With 11.2 % in
2009, the proportion of S. Enteritidis was in the range of the values of previous years; it var-
ied between 6 % and 13 % in the years 2000-2008.

Detailed data on this are listed in Table 20.5 in the appendix.
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Fig. 4.5: Proportions of the ten most frequent serovars among isolates from animals (2000—-2009)
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4.1.5 Serovars from food

A total of 883 isolates from food were tested for their resistance characteristics. These iso-
lates originated mainly from food of animal origin. A detailed review of the serovars from se-
lected food groups can be found in Chapter 6.

Similar to the situation with animals, the predominant serovar from food was S. Typhimurium
(21.0 %), followed by its monophasic variant (17.9 %) and S. Enteritidis (11.9 %) (Tab. 4.1).
S. Derby was also present with a proportion of 5.9 %. All other serovars accounted for a pro-
portion of less than 5 % each.

15 of the 20 most common serovars in the total collective each accounted for at least 1 % of
all isolates from food; 13.6 % of all isolates from food did not belong to any of these 20 se-
rovars.

In addition to the 20 most common serovars in the total collective, the 20 most common se-
rovars from food samples are listed in Table 4.1. On top of the most common serovars from
the total collection, S. Brandenburg, S.4,12:d:-, S. Hadar and S. Bovismorbificans were
among the 20 most common serovars from food and had a share of at least 0.8 % in this
collective.

The distribution of the most common serovars in the period 2000-2009 is shown in Figure
4.6. The trend of S. Typhimurium, which has been on the decline since 2006, continued in
2009, whereas the monophasic variant increased significantly over the value of the previous
year (9.9 %) with a proportion of 17.9 % in 2009. The proportion of S. Enteritidis decreased
further in 2009 compared to the previous year and with 11.9 %, almost reached the value
achieved in 2005, the year with the lowest proportion of S. Enteritidis to date. S. Paratyphi B
dT+, which increased to over 6 % in 2007 and 2008, showed a slight downward trend in 2009
with 4.3 %.
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Detailed data on this are listed in Table 20.6 in the appendix.

Fig. 4.6: Proportions of the ten most frequent serovars among isolates from food (2000—2009)
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4.2 Resistance situation in Salmonella spp.
4.2.1 Overall resistance situation

Figure 4.7 gives an overview of resistance in Salmonella spp. in the total collective of the
isolates. On average, 57.3 % of the isolates were susceptible to all of the tested antimicrobial
substances, 42.7 % showed resistance to at least one active substance class and 34.8 %
were resistant to several active substance classes. Differences become apparent when the
origin of the isolates is taken into account. Whereas almost 80 % of the Salmonella isolates
from feeding stuffs were susceptible to all of the tested active substance classes, this propor-
tion in the isolates from animals, environmental samples and food was 62.7 %, 52.6 % and
42.2 % respectively. Accordingly, with a proportion of almost 50 %, multiresistant isolates
were most common in isolates from food.
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Fig. 4.7: Resistance of Salmonella spp. by origin (2009). Proportion of susceptible, resistant and multire-
sistant isolates (N=3.200)
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If the resistance situation for the individual active substances is viewed as a whole for Sal-
monella spp. without considering the serovar and origin of the isolates, the highest resistance
rate of 32.3 % was observed once again to sulfonamides in 2009 (Fig. 4.8). Resistance to
ampicillin (31.5 %), tetracycline (30.4 %) and streptomycin (30.1 %) was also detectable in
over 30 % of the isolates. Resistance to the other tested aminoglycosides, gentamicin und
kanamycin, continued to be below 5 %. With 7.4 % and 8.3 % respectively, the resistance
rates to the (fluoro)quinolones nalidixic acid and ciprofloxacin were in a similar range as in
the average for the years 2000-2008. Several isolates with cephalosporin resistance were
observed once again. 22 isolates (0.7 %) showed a resistance to cefotaxime and 20 (0.6 %)
to ceftazidime.

Detailed data on this are listed in Table 20.7 in the appendix. The distribution of the MIC val-
ues with all Salmonella isolates is shown in Table 20.13 in the appendix.
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Fig. 4.8: Resistance of Salmonella spp. (all sources and origins) to antimicrobial substances (N=3.200)
(2009)
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There were marked differences between different origins and serovars. Figure 4.9 compares
the difference in the resistance rates of the individual origins with the resistance rate of all
isolates. For the vast majority of the substance classes, the isolates from feeding stuffs and
to an extent those from animals showed lower resistance rates compared with the average
value for all origins. The above-average proportion of resistant isolates from food is particu-
larly conspicuous.
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Fig. 4.9: Difference in the rates of Salmonella spp. from different origins to the resistance rates of Salmo-
nella spp. from all origins (2009)
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4.2.2 Resistance situation in isolates from the environment

In comparison with the situation with Salmonella spp. in the total collective, the resistance
pattern of isolates from the environment was similar, although some of the resistance rates
were higher when compared with the results of previous years (2000-2008) (Fig. 4.10). This
was particularly apparant for those active substances with high resistance rates, i.e. sul-
famethoxazole, tetracycline, ampicillin and streptomycin. The resistance rates in 2009 were
up to 8 % higher than the overall average.

With 8.3 % (nalidixic acid) and 10.1 % (ciprofloxacin), resistance to quinolones were also
observed slightly more frequently in isolates from the environment. As in previous years, no
resistance to cefotaxime and ceftazidime was observed in 2009.

Detailed data on this are listed in Table 20.7 in the appendix. The distribution of the MIC val-
ues with all Salmonella isolates, as well as the most common serovars from environmental
samples, is shown in Tables 20.14-20.25 in the appendix.
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Fig. 4.10: Resistance rates in Salmonella spp. from the environment (2009)
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4.2.3 Resistance situation in isolates from feeding stuffs

As in previous years, the resistance rates in Salmonella spp. from feeding stuffs was consid-
erably lower compared to the total collective of Salmonella isolates. Significantly lower resis-
tance rates were observed above all for sulfamethoxazole and ampicillin, as well as strepto-
mycin and tetracycline. The resistance rates for these active substances ranged between 18
and 20 %. The resistance rates for all other active substances were below 5 % as in previous
years (Fig. 4.11).

As with the environmental and feeding stuff isolates in the previous years, no resistances to
cefotaxime and ceftazidime were observed in 2009. Resistances to (fluoro)quinolones con-
tinued to be very rare (0.5 % to nalidixic acid and 1.1 % to ciprofloxacin) in this collective.

Detailed data on this are listed in Table 20.7 in the appendix. The distribution of the MIC val-
ues with all Salmonella isolates, as well as the most common serovars from feeding stuff
samples, is shown in Tables 20.26—20.38 in the appendix.
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Fig. 4.11: Resistance rates in Salmonella spp. from feeding stuffs (2009)
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4.2.4 Resistance situation in isolates from animals

The resistance pattern of Salmonella isolates from animals resembled that of the total spec-
trum. A slightly lower rate was observed for almost all active substances compared to the
total collective. As in the previous years, Salmonella isolates from animals showed the high-
est resistances to streptomycin, sulfamethoxazole, ampicillin and tetracycline. In comparison
with the isolates from the period 2000-2008, however, the rate of resistance to chloram-
phenicol and florfenicol was significantly lower. Resistance to nalidixic acid and ciprofloxacin
was determined in 6.2 % and 6.8 % of the isolates respectively. Nine (0.5 %) and 11 (0.6 %)
respectively of the isolates were resistant to ceftazidime and cefotaxime, which have been
tested since 2008 (Fig. 4.12).

Detailed data on this are listed in Table 20.7 in the appendix. The distribution of the MIC val-
ues with all Salmonella isolates, as well as the most common serovars from animal samples,
is shown in Tables 20.39-20.49 in the appendix.
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Fig. 4.12: Resistance rates in Salmonella spp. from animals (2009)
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4.2.5 Resistance situation in isolates from food

The resistance pattern of Salmonella isolates from food was similar to that of isolates from
animals, but the resistance rates were well above the average for the total collective. Resis-
tance to ampicillin, sulfamethoxazole, tetracycline and streptomycin was recorded most fre-
quently with rates between 36.8 % and 44.2 %. The highest rates of quinolone resistance
were determined once again in isolates from food with 11.2 % towards nalidixic acid and
12.6 % towards ciprofloxacin. Higher rates compared to isolates from animals were also ob-
served with the third generation cephalosporins. Eleven (1.2 %) of the isolates were resistant
to cefotaxime and ceftazidime (Fig. 4.13).

Detailed data on this are listed in Table 20.7 in the appendix. The distribution of the MIC val-
ues with all Salmonella isolates, as well as the most common serovars from food samples, is
shown in Tables 20.50-20.60 in the appendix.
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Fig. 4.13: Resistance rates in Salmonella spp. from food (2009)
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4.3 Resistance situation in the most common serovars of Salmonella spp.

Figure 4.14 gives an overview of the resistance rates with the two serovars most common in
humans, S. Enteritidis and S. Typhimurium. Big differences were apparent here. Whereas for
S. Enteritidis more than 90 % of the isolates were completely susceptible to all tested anti-
microbial substance classes, this was only the case with 40 % of the S. Typhimurium iso-
lates.

Multiple resistance is frequent with S. Typhimurium. Depending on the origin, between
22.2 % and 48.0 % of the S. Typhimurium isolates were susceptible to all of the tested anti-
microbial substances. The proportion of multiple resistant isolates was between 42.7 % and
73.5 %, depending on the origin.

On average, more than 90 % of the S. Enteritidis isolates were susceptible to all of the tested
antimicrobial substances. Several isolates (approx. 0.6 %) showed resistances to more than
one antimicrobial substance class. All of these isolates were from animals.
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Fig. 4.14: Resistance in S. Enteritidis and S. Typhimurium by origin (2009). Proportion of susceptible,
resistant and multiresistant isolates
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Figure 4.15 shows the resistance rates with the 22 most common serovars in the total collec-
tive of isolates. Big differences become apparent here. Whereas in 12 of the 22 serovars
(S. Dublin, S. Enteritidis, S. Livingstone, S. London, S. Mbandaka, S. Montevideo, S. Ohio,
S. Senftenberg, S. Tennessee and isolates of the subspecies llla, lllb and 1V) the vast major-
ity (=70 %) of the isolates was susceptible to all of the tested antimicrobial substance
classes, resistance was determined very frequently (>50 %) in S. Paratyphi B dT+,
S. Saintpaul, S. Subspecies | rough, S. Typhimurium and the monophasic type S. 4,[5],12:i:-
and usually to several substance classes.

In comparison with the resistance rate of all isolates of a serovar, Figure 4.15 also shows the
differences in the resistance rates of the individual serovars depending on the origin of the
isolates. There was a tendency that the lowest resistance rates were observed with isolates
from feeding stuffs. For several serovars, however, only a limited number of isolates from
feeding stuffs were available, if any. It is conspicuous that no isolates of S. Paratyphi B dT+
and S. Saintpaul from feeding stuffs were submitted. The four isolates from S. Subspec. |
rough from feeding stuffs were fully susceptible, whereas this serovar from some other ori-
gins was highly resistant. It is also conspicuous that the proportion of susceptible feeding
stuff isolates from S. Typhimurium and the monophasic Type S. 4,[5],12:i:- was well under
the average of the isolates from all origins.

The resistance rates per antimicrobial substance are shown in Figure 4.16 for the 22 most
common serovars in the total collective.

As in the previous years, resistance rates in the range of 50 % (48-51 %) were observed in
S. Typhimurium for sulfamethoxazole, tetracycline, streptomycin and ampicillin. There were
resistances of 20-50 % of the isolates for four other antimicrobial substances. Compared to
S. Typhimurium, the monophasic variant S. 4,[5],12:i:- showed higher resistance rates to
several active substances. The resistance profile differed fundamentally here from
S. Typhimurium. Resistance to streptomycin, ampicillin and sulfamethoxazole was found in
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more than 90 % of the isolates of the monophasic variant S. 4,[5],12:i:- and resistance to
tetracycline was often found in addition.

Resistance to (fluoro)quinolones and ampicillin was observed almost exclusively with the
S. Enteritidis isolates.

55 % of S. Infantis isolates and all five of the isolates from feeding stuffs were susceptible to
all antimicrobial substance classes. Resistances to several active substance classes were
observed with 36 % of all S. Infantis isolates. This proportion was highest with isolates from
food and animals. As in previous years, it was conspicuous with S. Infantis that resistance to
quinolones was detected in 33 % of the 40 isolates from food but only in 8 % of the 24 iso-
lates from animals.

More than 60 % of the S. Derby isolates were susceptible to all of the tested antimicrobial
substances. The isolates from food, animals and the environment showed similar values
here, whereas only one isolate from feeding stuffs was tested which was susceptible.

The resistance rates for the most common serovars, including consideration of their origin,
are listed in Tables 20.8—-20.12 in the appendix.
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Fig. 4.15: Resistance in the 20 most frequent Salmonella serovars by origin (2009). Proportion of suscep-

tible, resistant and multiresistant isolates — Part 1
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Fig. 4.15: Resistance in the 20 most frequent Salmonella serovars by origin (2009). Proportion of suscep-
tible, resistant and multiresistant isolates — Part 2
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Fig. 4.16: Resistance rates in the 20 most frequent Salmonella serovars (2009) — Part 1
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Fig. 4.16: Resistance rates in the 20 most frequent Salmonella serovars (2009) — Part 2
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Fig. 4.16: Resistance rates in the 20 most frequent Salmonella serovars (2009) — Part 3

S. Tennessee (N=28)

S. Typhimurium (N=777)

Gentamicin
Kanamycin
Streptomycin
Chloramphenicol
Florfenicol
Cefotaxime
Ceftazidime
Nalidixic acid
Ciprofioxacin
Ampicillin
Sulfamethoxazole
Trimethoprim

Tetracycline

Gentamicin
Kanamycin

Florfenicol
Cefotaxime
Ceftazidime
Nalidixic acid
Ciprofloxacin
Ampicillin

Trimethoprim

Tetracycline

Multiresistant (1) ) : ]
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 % 100
Proportion (%) of resistant isolates Proportion (%) of resistant isolates
S. 4,[5],12:i:- (N=412) S. Subspec. llla (N=49)
Susceptible [T : : : :
Gentamicin Gentamicin
Kanamycin [ Kanamycin
1
Chloramphenicol [ Chloramphenicol
Florfenicol [I Florfenicol
Cefotaxime I Cefotaxime
Ceftazidime [I Ceftazidime
Nalidixic acid [ Nalidixic acid
Ciprofioxacin [ Ciprofloxacin
Ampicillin 1 Ampicilin
[ [ [ .
Trimethoprim [ Trimethoprim
Tetracycline ‘ ‘ ‘ Tetracycline
) ; ; ; 1 Q)
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 % 100
Proportion (%) of resistant isolates Proportion (%) of resistant isolates
S. Subspec. lllb (N=176) S. Subspec. IV (N=62)
]
Gentamicin Gentamicin
Kanamycin Kanamycin
1
Chloramphenicol Chloramphenicol
Florfenicol Florfenicol
Cefotaxime Cefotaxime
Ceftazidime Ceftazidime
Nalidixic acid |21 Nalidixic acid |3
Ciprofioxacin [ Ciprofloxacin [F=
Ampicillin Ampicilin
Sulfamethoxazole Sulfamethoxazole |3
Trimethoprim Trimethoprim
Tetracycline [ Tetracycline
Multiresistant (1) B Multiresistant (1)
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 % 100

Proportion (%) of resistant isolates

(1) Multiresistant = resistant to more than one class of antimicrobials

Proportion (%) of resistant isolates



BfR-Wissenschaft 47

4.4 Resistance situation for individual active substances and active substance
groups

441 Aminoglycosides

Figures 4.15 to 4.19 illustrate the differences regarding the resistance rates of the 22 most
common serovars to the tested aminoglycosides. Higher rates of resistance to gentamicin
and kanamycin were observed in isolates from the environment (above all S. Saintpaul,
S. Montevideo and S. Subspec. |, rough) than in isolates from other origins. Only for
S. Saintpaul high rates of resistance to gentamicin were also found in isolates from animals
and food. Compared with the other aminoglycosides, very high resistance rates to strepto-
mycin are evident with several serovars, in particular with S. Saintpaul, S. Typhimurium and
the monophasic variant S. 4,[5],12:i:-.

Fig. 4.17: Resistance rates to gentamicin in the 20 most frequent Salmonella serovars (2009)
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Fig. 4.18: Resistance rates to kanamycin in the 20 most frequent Salmonella serovars (2009)
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Fig. 4.19: Resistance rates to streptomycin in the 20 most frequent Salmonella serovars (2009)
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4.4.2 Phenicols

Figures 4.20 and 4.21 illustrate the differences in the rates of resistance to chloramphenicol
and florfenicol among the various serovars. Serovar-specific differences can be observed
here too. As in previous years, more frequent resistance to chloramphenicol than to florfeni-
col was observed in several serovars. Resistance to both phenicols was detected most fre-
quently with S. Typhimurium of different origins.

Fig. 4.20: Resistance rates to chloramphenicol in the 20 most frequent Salmonella serovars (2009)
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Fig. 4.21: Resistance rates to florfenicol in the 20 most frequent Salmonella serovars (2009)
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4.4.3 Cephalosporins

Figures 4.22 and 4.23 show the resistance rates to the tested third generation cepha-
losporins among the various serovars. Resistances to cefotaxime and partly also to cef-
tazidime were observed in isolated instances with S. Infantis from animals and food, in
S. London, S. Saintpaul, S. Senftenberg S. Typhimurium and the monophasic variant
S. 4,[5],12:i:- from animals and particularly frequently in S. Paratyphi B dT+ from food
(18.4 %; 38 isolates). Unlike previous years, no cephalosporin resistance was observed in
the 16 S. Paratyphi B dT+-isolates from animals in 2009.
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Fig. 4.22: Resistance rates to cefotaxime in the 20 most frequent Salmonella serovars (2009)
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Fig. 4.23: Resistance rates to ceftazidime in the 20 most frequent Salmonella serovars (2009)
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4.4.4 (Fluoro)quinolones

Figures 4.24 and 4.25 show the resistance rates among the various serovars to the two
tested quinolones. As in previous years, very high resistance rates are conspicuous, espe-
cially with S. Paratyphi B dT+ and S. Saintpaul. On average, 73 % of the 63 isolates of
S. Paratyphi B dT+ and 70.6 % of the 68 isolates of S. Saintpaul were resistant to ciproflox-
acin. All nine isolates of S. Paratyphi B dT+ and all three isolates of S. Saintpaul from envi-
ronmental samples were resistant to nalidixic acid and ciprofloxacin. Resistance rates of the
isolates of S. Paratyphi B dT+ and S. Saintpaul from animals and food varied between 38 %
and 82 %; no isolates from food were submitted in 2009.

Fig. 4.24: Resistance rates to nalidixic acid in the 20 most frequent Salmonella serovars (2009)
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Fig. 4.25: Resistance rates to ciprofloxacin in the 20 most frequent Salmonella serovars (2009)
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4.4.5 Aminopenicillins

Figure 4.26 shows the rates of resistance to ampicillin among the various serovars. As in
previous years, very high rates of resistance (> 50 %) are evident, especially in S. Saintpaul,
S. Typhimurium and S. 4,[5],12:i.-. High resistance rates to ampicillin were also obvious in
S. Paratyphi B dT+, S. Newport and S. Subspecies | rough.
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Fig. 4.26: Resistance rates to ampicillin in the 20 most frequent Salmonella serovars (2009)
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4.4.6 Folic acid synthesis inhibitors

Figures 4.27 and 4.28 show resistance rates to sulfamethoxazole and trimethoprim among
the various serovars. As in previous years, there are distinct differences between the se-
rovars concerning sulfamethoxazole. Very high resistance rates were detected in
S. Paratyphi B dT+, S. Saintpaul, S. Subspec. | rough, S. Typhimurium and its monophasic
variant S.4,[5],12:i:-. It is remarkable that all five S. Montevideo isolates from environmental
samples were resistant to sulfamethoxazole.
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Fig. 4.27: Resistance rates to sulfamethoxazole in the 20 most frequent Salmonella serovars (2009)

100

90 + H

80

70 4 M

60 - @ Environment
B Feeding stuffs
OAnimals

40 11 L1 | |l |OFood

50

30

Proportion (%) of resistant isolates
]

20 1+

10

=

S. Montevideo —

0

S. Anatum
S. Derby ——""T""—""T1—
S. Dublin @
S. Enteritidis
S. Indiana ‘
S. Infantis ——= \
S. Livingstone =
S. London
S. Mbandaka =
S. Newport
S. Ohio %\—l
I I I
I I I
S. Saintpaul : : :
S. Senftenberg —
S. Subspec. | rough ——FT—F— 1
S. Tennessee
S. Typhimurium
S. 4,[5],12:i:- ] ‘ ‘ ‘
S. Subspec. llla
S. Subspec. llib |
S. Subspec. IV An

S. Paratyphi B (dT+)

Compared with the situation for sulfamethoxazole, considerably lower resistance rates were
observed to trimethoprim in the majority of serovars. Some extremely high resistance rates
were determined once again for S. Paratyphi B dT+ (9 isolates from environmental samples
and 38 from food samples). Several other serovars showed resistance in isolates from spe-
cific origins.

Fig. 4.28: Resistance rates to trimethoprim in the 20 most frequent Salmonella serovars (2009)
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4.4.7 Tetracyclines

Figure 4.29 shows the resistance rates of the various serovars to tetracycline. Some very
high resistance rates were observed here in S. Typhimurium and S. 4,[5],12:i:-. The only
feeding stuff isolate of S. Derby also showed resistance to tetracycline. The frequency of
resistance to tetracycline in S. Newport isolates from food (25 isolates) and S. Paratyphi B
dT+ isolates from environmental samples (9 isolates) is remarkable.

Fig. 4.29: Resistance rates to tetracycline in the 20 most frequent Salmonella serovars (2009)
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5 Resistance situation in Salmonella isolates from livestock

5.1 Isolates from animals
5.1.1 Origin of isolates

A total of 1,901 isolates of Salmonella spp. obtained from animals were submitted to the
NRL-Salm in 2009. Of these isolates, 966 (50.8 %) originated from the four livestock species
cattle (221; 11.6 %), pigs (343; 18.0 %), chickens (315; 16.6 %) and turkey (87; 4.6 %). The
other half of the isolates originated either from other livestock species (sheep, goats, other
poultry varieties) or from zoo/sanctuary animals and household pets.

5.1.2 Serovars

The predominant serovar from animals was S. Typhimurium (506 isolates, 26.6 %), followed
by S. Enteritidis and the monophasic serovar S. 4,[5],12:i:- (Figure 5.1). The proportion of
these three types was slightly higher in the four livestock species with distinct differences
between all four. All of the other serovars each accounted for a proportion of less than 5 % of
the isolates in the evaluation of the four livestock species.

S. Typhimurium was the predominant serovar in pigs (45.2 %) and cattle (31.2 %) in particu-
lar. The monophasic serovar S. 4,[5],12:i:- which is closely related to S. Typhimurium, was
also very common in these two species (32.1 and 30.2 % respectively). The two serovars
together made up 77.3 % (pigs) and 61.5 % (cattle) of the isolates. The dominant serovar
was S. Enteritidis (43.2 %) in chickens, and S. Saintpaul (35.6 %) and S. Typhimurium
(21.8 %) in turkeys. As in previous years, there was a further increase in the proportion of the
monophasic serovar S. 4,[5],12:i:- in 2009. The outstanding significance of S. Saintpaul in
turkeys and S. Enteritidis in chickens also confirms the findings of the previous years.

Fig. 5.1: Proportions of the ten most frequent serovars among the isolates from animals and the four
main livestock species (2009)
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5.2 Cattle
5.2.1 Serovars

Most of the 221 submitted Salmonella isolates from cattle were identified as S. Typhimurium
(31.2 %). The second most common serovar was S. 4,[5],12:i:- with 30.3 %, followed by S.
Dublin (17.6 %) and S. Enteritidis (5.0 %).

Salmonellosis in cattle is a notifiable animal disease. As the responsible federal institution,
the Friedrich-Loeffler Institute for Animal Health (FLI), which also houses the National Refer-
ence Laboratory for Salmonellosis in Cattle, is involved in the control of notifiable animal dis-
eases. For this reason, part of the Salmonella detected in cattle in the German federal states
is sent to this institute. These isolates have not been taken into account in this report. The
FLI reports every year in the Animal Health Report' on the involvement of Salmonella in the
outbreaks. S. Typhimurium was also the most frequently identified serovar in the FLI data
published for 2009, which covered 81 recorded outbreaks. The proportion of S. Typhimurium
in the FLI data was similar (38.3 %) to the submissions to the NRL Salm. The proportion of
S. Dublin was similar too, whereas S. Enteritidis accounted for a slightly higher proportion in
the outbreaks (9.9 %). The serovar S. Abony, which also appeared several times in the out-
breaks, was only rarely submitted to the NRL Salm (n=1), while the serovar S. 4,[5],12:i:- was
not registered when outbreaks occurred.

5.2.2 Trend of the serovars

The declining trend of S. Typhimurium in recent years continued in 2009 (Fig. 5.2). The pro-
portions of the other common serovars shifted significantly compared to 2008. As in 2008,
S. Dublin (2008: 9.9 %) and S. 4,[5],12:i:- (2008: 13.2 %), increased significantly, while the
proportion of S. Enteritidis dropped (2008: 13.5 %).

Fig. 5.2: Proportions of the ten most frequent serovars among the isolates from cattle (2000—-2009)
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5.2.3 Serovar resistance

A total of 52.0% of the Salmonella isolates from cattle were resistant and 47.9 % were mul-
tiresistant (Fig. 5.3). Most of the multiresistant isolates were resistant to four classes of an-
timicrobials. Resistance was found in particular to aminopenicillins, aminoglycosides, sul-
famethoxazole, and tetracycline (each between 44 and 48 %) (Fig. 5.4).

58.0 % of the isolates of S. Typhimurium were resistant, 52.2 % to more than one antimicro-
bial class. The proportion of isolates with resistance to five substance classes was particu-
larly high here. The groups concerned were aminopenicillins, aminoglycosides, amphenicols,
sulfamethoxazole and tetracycline (each between 30 % [amphenicols] and 54 % [sulfameth-
oxazole]). 11.6 % of the isolates were resistant to trimethoprim. Resistances to nalidixic acid
and ciprofloxacin (10 % respectively) were observed much more frequently than the previous
year (1.6 %) and the long-term average (4.1 %). Resistance to third generation cepha-
losporins, on the other hand, was not observed, as in 2007 and 2008. Contrary to this, sev-
eral isolates that were resistant to ceftiofur had been observed in the period 2000—-2006.

All but two of the 67 isolates of the serovar S. 4,[5],12:i:- were multiresistant (97 %). The
substance classes that also showed the highest overall resistances with Salmonella from
cattle were predominant. The resistance rates in S. 4,[5],12:i:- were between 92 and 97 % for
these classes. Unlike S. Typhimurium, resistances to amphenicols were not observed. Five
isolates were resistant to (fluoro)quinolones, one to third generation cephalosporins. All other
resistances were <5 %.

As with the other livestock species, S. Enteritidis was considerably less often resistant to
antimicrobial substances than S. Typhimurium or S. 4,[5],12:i:-. Only 6 % of the isolates were
resistant and the highest rate of resistance was 3.5 % to sulfamethoxazole.

S. Infantis, S. Anatum and S. Dublin isolates were also seldom resistant (14.9 %, 9.3 % and
7.0 % respectively) and only multiresistant to a small extent (3.2 %, 3.7 % and 3.5 %). Resis-
tances to (fluoro)quinolones occurred with all three serovars sporadically.
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Fig. 5.3: Resistance of selected Salmonella serovars from cattle and pigs (2009). Number of classes of
antimicrobials the isolates were resistant to
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Fig. 5.4: Resistance of selected Salmonella serovars from cattle to antimicrobial substances (2009)
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5.2.4 Trend of resistance

The percentage of resistant Salmonella isolates from cattle decreased over the years from
86.5 % in 2000/2001 to 40.0 % in 2007/2008. This change is partly due to the decrease in
the proportion of S. Typhimurium, although changes in the serovar S. Typhimurium occurred
as well. The proportion of resistant isolates fell from 94.6 % (2000/2001) to 64.4 %
(2007/2008). At the same time, the proportion of multiresistant isolates decreased from
84.4 % to 59.0 %. Resistance to amphenicols and sulfamethoxazole declined.

5.3 Pigs
5.3.1 Serovars

Most of the 343 Salmonella isolates from pigs submitted and investigated in 2009 were
S. Typhimurium (45.2 % of the isolates, Fig. 5.5). The monophasic serovar S. 4,[5],12:i:-
(32.1 %) was also of considerable importance in pigs. The serovars S. Derby (5.8 %) and
S. Enteritidis (2.3 %) were only identified in a relatively small percentage of the submitted
isolates.

5.3.2 Trend of the serovars

S. 4,[5],12:i:- had not been found in 2000, but since then has been increasingly isolated.
From 2008 (21 %), the proportion increased by over 50 % to 32.1 % of the isolates from pigs
in 2009. The proportion of S. Typhimurium isolates remained constant compared to the previous
year (2008: 44 %) with the result that the joint percentage of these two closely related serovars
increased significantly from 65.3 % (2008) to 77.3 %, reaching the level of 2006 and 2007. The
proportion of the serovars S. Derby and S. enterica subspecies | rough dropped considerably



62 BfR-Wissenschaft

compared to the previous year (from 11 % to 6 % and from 4.6 % to 1.7 % respectively). The
proportion of S. Enteritidis remained largely constant.

Fig. 5.5: Proportion of the ten most frequent serovars among the isolates from pigs (2000-2009)
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5.3.3 Serovar resistance

80.8 % of the Salmonella from pigs showed resistance to at least one antimicrobial sub-
stance and 75 % of the Salmonella were multiresistant (Fig. 5.3). The high percentage of
resistant isolates is due to the resistances of S. Typhimurium and S. 4,[5],12:i:- which made
up the largest proportion of the isolates. S. Typhimurium and S. 4,[5],12:i:- had resistance
rates of 87.1 % and 96.4 % respectively and a multiresistance rate of 81.9 % and 94.6 %
respectively, whereas only 40 % and 35 % of S. Derby were resistant and multiresistant, re-
spectively. Of the eight isolates of S. Enteritidis, seven were susceptible and one resistant to
four substance classes (streptomycin, ampicillin, sulfamethoxazole and tetracycline).

S. Typhimurium was extremely frequently resistant (73-83 %) to ampicillin, streptomycin,
tetracycline and sulfamethoxazole (Fig. 5.6). Resistance to amphenicols (34-40 %),
trimethoprim (32 %) and kanamycin (13 %) was detected less frequently. Two isolates were
resistant to third generation cephalosporins and (fluoro)quinolones.

The resistance situation in the monophasic serovar S. 4,[5],12:i:- was very similar to that of
S. Typhimurium. Only a few isolates showed resistance to cephalosporins (two from 110 iso-
lates, 1.8 %) and ciprofloxacin (one isolate). This serovar showed considerably less resis-
tance to amphenicols and trimethoprim than S. Typhimurium. The proportion of isolates re-
sistant to streptomycin, ampicillin, sulfamethoxazole and tetracycline, however, was much
higher than in S. Typhimurium (84-94 %).

S. Derby showed much lower resistance rates than the serovars mentioned above. This was
particularly noticeable for ampicillin (25 %), amphenicols (0%), sulfamethoxazole and tetra-
cycline (35 % each), as well as streptomycin (30 %). Four isolates (25 %) proved to be resis-
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tant to trimethoprim. Of the 20 S. Derby isolates, none showed resistance to quinolones or
third generation cephalosporins.

Of the 11 isolates of S. London submitted in 2009, six were resistant (65 %) and five multire-
sistant (46 %). The resistances were distributed over almost all substance classes with the
exception of the fluoroquinolones. One isolate was resistant to cefotaxime a third generation
cephalosporin.

Fig. 5.6: Resistance of selected Salmonella serovars from pigs to antimicrobial substances (2009)
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5.3.4 Trend of resistance

The proportion of resistant and multiresistant Salmonella isolates from pigs (81 and 75 %
respectively) was more or less constant compared to the previous year (78 and 68 %). This
also applied to S. Typhimurium, while the proportion of multiresistant S. 4,[5],12:i:- isolates
was above 90 % for the first time since 2004 (95 % vs. 88 % in 2008).

The proportion of isolates resistant to the individual substance classes was constant in
S. Typhimurium with the exception of gentamicin (2.6 % vs. 9.2 % in 2008). In S. 4,[5],12:i:-
the slight increase of multiresistant isolates was also reflected in the individual substance
classes.

S. Derby was considerably less often resistant than in the previous year (40 vs. 74 %), which
is attributable above all to the reduced proportion of resistance to tetracycline (35 vs. 60 %).
This percentage was varied considerably in the course of the years (between 11 and 60 %).

5.4 Chicken
5.4.1 Serovars

With the 315 isolates from chicken, the production branch from which they originated was not
specified in more detail (breeding hen, laying hen or broiler flocks).

S. Enteritidis was the most common serovar in 2009 (45 %) (Fig. 5.7). Other common iso-
lates were S. Typhimurium and S. Subspec. | rough (8 % each), as well as S. 4,[5],12:i:-
(4 %) and S. Infantis (3 % %). Of the other serovars, fewer than ten isolates per serovar were
submitted.
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5.4.2 Trend of the serovars

The high percentage of S. Enteritidis is in line with the data from the years 2007 (47.1 %) and
2008 (38.5 %). It is not clear, however, whether this is attributable to an actual increase in
the percentage of S. Enteritidis in the serovars within the population over the years 2003 to
2006 or whether it is due to increased examinations in laying hens in the scope of the control
programme in accordance with Reg. (EC) No. 1168/2006. S. Typhimurium, the second se-
rovar to be considered in the control programmes for laying hens and broilers (Reg. [EC] No.
646/2007) did not show an increase of this kind. This serovar also becomes less common in
laying hens within the scope of the control programmes and is not detected as often in broil-
ers as in cattle and pigs. S. 4,[5],12:i:- was not among the most common serovars from
chicken in the past either, but it is sometimes detected in broilers and chicken meat. Contrary
to this, S. Infantis was always one of the most common serovars in the past (2000-2008:
7.6 %) and is covered by the Salmonella control programme for breeding poultry (Reg. [EC]
No. 1003/2005). The serovars S. Hadar and S. Virchow are also covered by the control pro-
grammes for breeding poultry but were only rarely submitted to the NRL Salm (two and one
isolates respectively). The previously common serovar S. Paratyphi B dT+ was also only
submitted rarely within the scope of routine monitoring in 2009.

5.4.3 Serovar resistance

The Salmonella isolates from chicken were least frequently resistant (20 %) in comparison
with those of other livestock species and also had the lowest multiresistance rate (15.9 %)
(Fig. 5.8). The resistant isolates were resistant to roughly 5 % to one to four substance
classes. The majority of resistances were to sulfamethoxazole (12 %), tetracycline, strepto-
mycin and ampicillin (10 % each), but 9 % of the isolates were also resistant to ciprofloxacin
(Fig. 5.9). Resistance to third generation cephalosporins was not observed with Salmonella
isolates from chicken in 2009.

The comparatively low resistance rate of Salmonella from chicken is attributable to a high
proportion of S. Enteritidis in the isolates. Apart from one isolate, S. Enteritidis isolates were
highly susceptible to all tested substances. The one isolate showed a resistance to ampicillin.

80 % of the 25 isolates of S. Typhimurium were also susceptible, however. The five resistant
isolates were all resistant to tetracycline, four of them to ampicilin and sulfamethoxazole and
three of them to amphenicols and streptomycin. Two isolates showed a resistance to
(fluoro)quinolones. None of the isolates were resistant to third generation cephalosporins.

Contrary to this, only one of the 12 examined isolates of S. 4,[5],12:i:- was susceptible. Nine
of the 12 isolates showed a quadruple resistance to streptomycin, ampicillin, sulfamethoxa-
zole and tetracycline. None of them were resistant to (fluoro)quinolones or third generation
cephalosporins.

Only three out of ten isolates of S. Infantis were resistant. Resistances to (fluoro)quinolones
and third generation cephalosporins were not observed in this serovar.

Of the 63 resistant Salmonella isolates from chicken, only 16 belonged to the serovars
S. Typhimurium (5) and S. 4,[5],12:i:- (11). The other isolates were distributed over a number
of other serovars.
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Fig. 5.7: Proportions of the ten most frequent Salmonella serovars among the isolates from chicken
(2000-2009)
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Fig. 5.8: Resistance of selected Salmonella serovars from chickens and turkeys (2009); Number of
classes of antimicrobials the isolates were resistant to
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Fig. 5.9: Resistance of selected Salmonella serovars from chicken to antimicrobial substances (2009)
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5.4.4 Trend of resistance

Overall, the percentage of resistant Salmonella isolates from chicken decreased over the
years from 74 % (2000) to 15 % (2008), although there was a slight increase in 2009 (to
20 %). The proportion of multiresistant isolates showed a similar development (drop from
29 % (2000) to 11.3 % (2008) and slight increase to 16 % (2009).

The decline of resistant isolates could also be seen with S. Enteritidis although there was no
new increase in 2009 and only one single-resistant isolate. The proportion of susceptible
isolates from chicken tended to increase in the course of the year with S. Typhimurium, but
the number of isolates per year was limited so that the validity of trend statements is ques-
tionable here.

5.5 Turkey
5.5.1 Serovars

The serovar spectrum of the 87 submitted Salmonella isolates from turkeys differed from
chickens as well as cattle and pigs. S. Saintpaul was submitted most often from turkeys
(35.6 %) (Fig. 5.10). Otherwise, more than ten isolates were only submitted from
S. Typhimurium (19 isolates, 21.8 %). S. Enteritidis (one isolate) and the monophasic se-
rovar S. 4,[5],12:i:- (four isolates) accounted for less than 5 % of the isolates.

5.5.2 Trend of the serovars

The high percentage of S. Saintpaul is in line with the results of the last two years (2007:
31 %, 2008: 42 %). The percentage of S. Typhimurium was above the long-term average
and the values for 2007 and 2008. The serovar S. Heidelberg, which was common in the
years 2000-2003 in particular, was identified in five isolates, which was more than in the
years 2007 and 2008. The individual detection of S. Enteritidis complies with the data of the
previous years.
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Fig. 5.10: Proportions of the ten most frequent Salmonella serovars among the isolates from turkeys
(2000-2009)
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5.5.3 Serovar resistance

A total of 77 % of the Salmonella isolates from turkeys were resistant and 71 % were multire-
sistant (Fig. 5.8). Resistance to sulfamethoxazole (59 %), ampicillin (58 %) and tetracycline
(47 %) was detected most frequently. Roughly 30 % of the isolates were resistant to the ami-
noglycoside and fluoroquinolones. No resistance to third generation cephalosporins were
detected.

The serovar S. Saintpaul had the highest resistance rates. All isolates were resistant to at
least one of the substance classes and 97 % to more than one. Resistance to sulfamethoxa-
zole (94 %) and ampicillin (77 %) was most common in S. Saintpaul. Resistance to fluoro-
quinolones (67 %) was more common in S. Saintpaul than resistance to aminoglycosides
(61 %) and tetracycline (55 %). No resistances to the amphenicols and third generation
cephalosporins were determined in S. Saintpaul.

S. Typhimurium from turkeys proved to be less often resistant than S. Saintpaul. This applied
to all substance classes except the amphenicols, where 42 % of the S. Typhimurium isolates
showed resistance to chloramphenicol. The isolate of S. Enteritidis proved to be completely
susceptible.
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Fig. 5.11: Resistance of selected Salmonella serovars from turkeys to antimicrobial substances (2009)
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5.5.4 Trend of resistance

Overall, the resistance situation in Salmonella from turkeys towards the various antimicrobial
substances complied with the long-term average. The extremely high resistance rates for
S. Saintpaul confirm the examinations from the years 2001-2008, whereas the resistance
rates towards many substances were slightly lower in 2009 than on the long-term average or
in 2008.

Some of the resistance rates of S. Typhimurium were considerably lower than in the past
years. An exception to this was gentamicin and kanamycin with higher resistance rates. As
only 19 isolates could be investigated, however, the changes in the resistance rates should
be evaluated with caution.

5.6 Comparison of the resistance of serovars from different animal species
5.6.1 Salmonella spp.

Overall, Salmonella from pigs showed the highest resistance rates (Fig. 5.12). Of the 343
isolates, 81.2 % were resistant to one active substance class and 75.3 % to several classes.
This was followed by turkeys (77 % and 71.3 %), cattle (52.0 % and 47.9 %) and the lowest
rates of resistance with chickens (20.0 % and 15.9 %). As there were considerable differ-
ences both between the proportion of resistant and multiresistant isolates in the serovars as
well as in the proportions of the serovars in the different livestock species, a comparison of
the resistance rates of specific serovars that occurred in different animal species is pre-
sented below.

Fig. 5.12: Resistance rates of Salmonella spp. and the serovares S. Typhimurium and S. Enteritidis in
livestock species (2009); Number of classes of antimicrobials the isolates were resistant to
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5.6.2 S. Typhimurium

The percentage of resistant isolates of S. Typhimurium was highest in pigs (87.1 %), fol-
lowed by turkeys (63.2 %), cattle (58.0 %) and chicken (20.0 %). Isolates of chicken also
showed a considerably lower multiresistance rate (16.0 %) than those of the other three live-
stock species (52.2 % [cattle] to 81.9 % [pigs]). Whereas the S. Typhimurium isolates of cat-
tle and pigs were very often (51 % and 73 % respectively) resistant to streptomycin, the re-
sistance rate was considerably lower in chicken (12 %) and turkeys (21 %) (Fig. 5.13). The
rate of resistance to chloramphenicol was much lower in isolates from chicken (12 %) than in
isolates from other animal species (30—42 %). Isolates from chicken and cattle, with 8 % and
10 % respectively, were comparatively frequently resistant to the fluoroquinolones, while re-
sistance in S. Typhimurium from pigs was rare (1.3 %) and was not observed at all in tur-
keys. S. Typhimurium from cattle, turkeys and chicken did not show any resistance to third
generation cephalosporins during the investigated period. In pigs, the resistance rate to this
substance class was 1.3 % (two isolates).

Fig. 5.13: Comparison of the resistance rates of S. Typhimurium from cattle, pig, chicken and turkey to
antimicrobial substances (2009)
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Fig. 5.13: Comparison of the resistant rates of S. Typhimurium from cattle, pig, chicken and turkey to
antimicrobial substances (2009) (cont.)
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5.6.3 S. Enteritidis

Considering S. Enteritidis, cattle had the highest proportion of resistant isolates (3/11,
27.3 %, all of them to (fluoro)quinolones, Fig. 5.14), followed by pigs (1/8, 12.5 %, ampicillin,
streptomycin, sulfamethoxazole, tetracycline). In chicken resistance was only discovered in
one isolate (0.7 %, ampicillin), too. The isolate from turkeys was susceptible.
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Fig. 5.14: Comparison of the resistance rates of S. Enteritidis from cattle, pig, chicken and turkey to anti-
microbial substances (2009)
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5.6.4 Other serovars

The monophasic serovar S. 4,[5],12:i:- occurred above all in cattle and pigs and was less
often susceptible with these animal species (3 and 4 % respectively) than S. Typhimurium. It
usually showed resistance to more than one substance group (97 and 95 % respectively).
The highest resistance rates (84-97 %) were seen in the isolates of both species towards
ampicillin, streptomycin, sulfamethoxazole and tetracycline, whereby there were only very
slight differences between the species. Resistance to third generation cephalosporins (1.5 %
and 1.8 % respectively) was also discovered in these isolates and in cattle isolates to cipro-
floxacin (7.5 %). Isolates from pigs also showed resistance to gentamicin and kanamycin in
several cases and to chloramphenicol (4—6 %), which was not observed in those from cattle.

Isolates of the serovar S. 4,[5],12:i:- from chicken mostly showed resistance to the four sub-
stances which also had the highest resistance rates in cattle and pigs. Here too, only one of
the 12 isolates was susceptible.

Fig. 5.15: Comparison of the resistance rates of S. 4,[5],12:i:- from cattle, pig, chicken and turkey to anti-
microbial substances (2009)
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Fig. 5.15: Comparison of the resistance rates of S. 4,[5],12:i:- from cattle, pig, turkey and chicken to anti-
microbial substances (2009) (cont.)
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6 On theresistance situation of Salmonella isolates from food

6.1 All food
6.1.1 Serovars

A total of 883 Salmonella isolates from food were submitted to the NRL Salm for further in-
vestigation in 2009. After Salmonella isolates from animals, isolates from food were the sec-
ond most common ones with proportion of 27.6 %. The percentage of food isolates in all
submissions to the NRL Salm in the period 2000-2009 fluctuated between 27.3 % (2004)
and 45.1 % (2005).

Overall, 33 different serovars including subspecies were identified in the food isolates. As in
2000-2008 but with a continuing declining trend, the most common serovar was
S. Typhimurium which, with 185 isolates, only accounted for 21.0 % of all isolates from food.
The proportion of the monophasic serovar S. 4,[5],12:i:- continued to rise to 17.9 %. In order
of their frequency, these are then followed by S. Enteritidis (11.9 %), S. Derby (5.9 %),
S. Infantis (4.5 %) and S. Paratyphi B dT+ (4.3 %) (Tab. 20.1).

6.1.2 Trend of the serovars

In the period 2000-2005, the proportion of the predominant serovar S. Typhimurium in food
isolates fluctuated between 29.3 % (2002) and 44.4 % (2001) before dropping to 21.0 % by
2009 (Tab. 20.2). In contrast, detection of the monophasic serovar S. 4,[5],12:i:-, which is
closely related to S. Typhimurium, increased from 0.4 % in 2000 to a proportion of 17.9 % in
2009. The proportion of S. Paratyphi B dT+ decreased from 16.3 % (2000) to 1.4 % in 2005,
only to increase slightly again to 6.5 % in 2008 and 4.3 % in 2009. Of the top six serovars,
the percentages of S. Enteritidis, S. Derby and S. Infantis remained relatively constant within
a limited range (Tab. 20.2).

6.1.3 Serovar resistance

Overall, 57.8 % of the 883 isolates were resistant, whereby 49.1 % showed multiple resis-
tance and 8.7 % were only resistant to one class of the tested antimicrobial substances (Tab.
20.7). A high number of isolates was resistant to the substances ampicillin (44.2 %), sul-
famethoxazole (43.6 %), tetracycline (43.1 %) and streptomycin (36.8 %). The isolates
showed resistance rates to trimethoprim of 15.4 %, chloramphenicol 10.1 % and florfenicol
7.1 %. A similar resistance level resulted for ciprofloxacin with 12.6 % and a slightly lower
one for the quinolone nalidixic acid with 11.2 %. The aminoglycosides kanamycin (4.5 %)
and gentamicin (1.8 %) showed low resistance rates. The resistance rate to the tested
cephalosporins cefotaxime and ceftazidime was comparable to that of 2008 (1.2 to 1.1 %).

The most frequently detected serovar S. Typhimurium (185 isolates, 21.0 %) was 77.8 %
resistant, whereby the percentage of multiresistant isolates (73.5 %) was well above the sin-
gle resistance rate (4.3 %). The following rates of resistance to the individual substances
were established: ampicillin 73.5 %, sulfamethoxazole 72.4 %, tetracycline 70.3 %, strepto-
mycin 60.5 %, chloramphenicol 36.2 %, florfenicol 31.9 % and trimethoprim 22.7 %. The val-
ues for the other substances were between 6.5 % for ciprofloxacin/nalidixic acid and 0.0 %
for the tested cephalosporins.

The monophasic serovar S. 4,[5],12::-, which is genotypically closely related to
S. Typhimurium, also showed an increasing number of isolates and had a proportion of
17.9% in food with 158 isolates. A quadruple resistance to sulfamethoxazole (89.9 %), strep-



78 BfR-Wissenschaft

tomycin and ampicillin (89.2 % each) and tetracycline (84.8 %) was clearly dominant here. In
contrast, the isolates did not show any resistance to the tested (fluoro)quinolones, cepha-
losporins, gentamicin and florfenicol.

Among the 105 isolates of S. Enteritidis, the second most common serovar (11.9 % of all
food isolates), only 18.1 % isolates with single and multiple resistance were detected. The
highest rate of resistance of 9.5 % was observed towards ciprofloxacin. Other resistances
only occurred towards nalidixic acid and ampicillin with 8.6 %, respectively.

The third most common serovar was S. Derby with 52 isolates (5.9 % of all food isolates). Of
these, 34.6 % were resistant (25.0 % to one substance class and 9.6 % to two to four
classes). The most frequent resistances were towards sulfamethoxazole and trimethoprim,
each with 17.3 %, followed by tetracycline with 15.4 % and then ampicillin and streptomycin
with 7.7 % each. There was no resistance to the other tested aminoglycosides, quinolones
and third generation cephalosporins.

Of the 38 S. Paratyphi B dT+-isolates (4.3 % of all food isolates), 97.4 % were resistant,
7.9 % to one substance class and 89.5 % to two to six substance classes. The highest resis-
tance rates were determined towards trimethoprim with 97.4 % and ciprofloxacin/nalidixic
acid with 81.6 %/79.0 %. This was followed by sulfamethoxazole and ampicillin with 44.7 %
and 39.5 %, respectively. Resistance to third generation cephalosporins (ceftazidime and
cefotaxime), each with 18.4 %, was noteworthy.

6.1.4 Trend of resistance

The resistance rate of Salmonella isolates from food rose in 2009 to 57.8 %, which means
that the continuous increase since 2006 (46.1 %) carried on. This also applies to multiresis-
tant isolates, where the percentage increased from 29.4 % in 2003 to no less than 49.0 % in
2009. The picture is more varied with the individual substances. An increase in resistant iso-
lates was observed above all towards tetracycline (to 49.0 %), ampicillin (to 44.2 %), strep-
tomycin (to 36.8 %) and sulfamethoxazole (to 43.6 %). This was attributable mainly to the
increase in the monophasic S. Typhimurium with quadruple resistance (S. 4,[5],12:i:- ) and S.
Typhimurium. There were also slight increases over 2008 (0.2—0.9 %) for trimethoprim,
chloramphenicol and the cephalosporins cefotaxime and ceftazidime. A decrease (0.8—
4.9 %) in the resistance rates was registered towards gentamicin, kanamycin and florfenicol,
as well as ciprofloxacin and nalidixic acid.



BfR-Wissenschaft 79

6.2 Meat in total
6.2.1 Serovars

Among the food isolates, the category meat made up the majority of origins with 727 isolates
(82.3 %), whereby the annual proportion in the investigation period 2000-2009 fluctuated
between 85.3 % and 66.0 %. The proportion of the predominant serovar S. Typhimurium
decreased further in 2009 and now amounts to only 24.2 %. In contrast, the monophasic
variant of S. Typhimurium (S. 4,[5],12:i:-) has increased sharply and now has a proportion of
20.9 %, followed by S. Enteritidis (7.0 %), S. Derby (6.6 %), S. Infantis (5.1 %) and
S. Paratyphi B dT+ (5.0 %) (Fig. 6.1 and Tab. 20.116).

6.2.2 Trend of the serovars

The proportion of the predominant serovar S. Typhimurium in meat isolates fluctuated during
the investigation period between 50.9 % in 2001 and 24.2 % in 2009. Since 2005, the propor-
tion of S. Typhimurium has decreased continuously from 43.7 % to 24.2 %. In contrast, the
proportion of the monophasic variant S. 4,[5],12:i:- of S. Typhimurium has risen from 0.4 %
(2000) to 20.9 % in 2009. The proportion of S. Enteritidis has dropped since 2003 from
18.3 % to 7.0 % in 2009. With S. Paratyphi B dT+, the proportion increased again since 2005
(1.7 %) to 7.9 % in 2008, but dropped back to 5.0 % in 2009. The percentage of S. Infantis
fell from 6.0 % in 2000 to 2.9 % in 2008 and climbed back to 5.1 % in 2009 (Fig. 6.1 and Tab.
20.117).

Fig. 6.1: Proportion of the ten most frequent Salmonella serovars among the isolates from meat
(2000-2009)
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6.2.3 Serovar resistance

The resistance situation in isolates from meat was determined mainly by the serovars
S. Typhimurium, its monophasic variant S. 4,[5],12:i:- and S. Paratyphi B dT+, the resistance
rates of which ranged from 79.0 to 97.2 %. Overall, 66.7 % of all isolates from meat were
resistant, whereby the proportion with multiple resistance increased again and now is at
57.5 % (all foods 49.0 %). If the resistance rates of the isolates from both origins are com-
pared with each other, it was almost 10 % higher in meat (66.7 %) than in all foods together
(57.8 %). Most of the individual substances showed the same tendency. The highest rates of
resistance of meat isolates were towards tetracycline (50.9 %), sulfamethoxazole (50.8 %),
ampicillin (50.6 %) and streptomycin (43.1 %). With the cephalosporins ceftazidime and cefo-
taxime, the proportion (1.2 %) was the same as it was in food, whereas the resistance rates
with the (fluoro)quinolones ciprofloxacin and nalidixic acid (14.9 %/13.2 %) were slightly
higher than those of all foods (12.6 %/11.2 %) (Fig. 6.2 and Tab. 20.122 ).

In S. Typhimurium, the predominant serovar in meat with 24.2 % (176 isolates), 79.0 % of
the isolates (139) were resistant and 74.4 % (131 isolates) showed multiple resistances. The
proportion of resistant isolates fluctuated during the investigation period (2000-2009) be-
tween 85.2 % (2000) and 69.9 % (2006), but were between 70 and 80 % in most years. The
Salmonella isolates showed high rates of resistance to more than half of the individual sub-
stances tested (74.4 to 23.3 %) so that the S. Typhimurium isolates were decisive in deter-
mining the resistance situation in meat and therefore food in general in terms of both num-
bers as well as the percentage of resistant isolates. The S. Typhimurium isolates from meat
frequently showed a quadruple resistance to ampicillin (74.4 %), sulfamethoxazole (73.3 %),
tetracycline (71.0 %) and streptomycin (60.8 %). Resistance to chloramphenicol (35.8 %),
florfenicol (31.3 %) and trimethoprim (23.3 %) occurred to a lesser extent. The resistance
rates with the quinolones (2000-2007) fluctuated between 2.5 % and 6.5 %, but they in-
creased to 9.5 % (ciprofloxacin) and 8.6 % (nalidixic acid) in 2008 and levelled out at 6.8 %
respectively in 2009. No S. Typhimurium isolates resistant to the tested cephalosporins were
observed. The percentages of isolates resistant to the tested aminoglycosides kanamycin
and gentamicin (5.7 %/0.6 %) was comparable with those of all foods (5.4 %/0.5 %).

The number of monophasic S. Typhimurium isolates S. 4,[5],12:i:- from meat (152; 20.9 %)
increased in 2009 too (Tab. 20.126). A quadruple resistance to sulfamethoxazole (90.1 %),
streptomycin and Ampicillin (89.5 % each) and tetracycline (85.5 %) was even more domi-
nant here than in S. Typhimurium. The only other resistances observed were towards kana-
mycin (4.6 %) and trimethoprim (3.9 %).

S. Enteritidis, the third most common serovar detected in meat with 7.0 % (51 isolates), was
mainly (74.5 %) susceptible to the tested substance classes (Tab. 20.124, Fig. 6.2). The 13
resistant isolates all only showed single resistance. The percentage of resistant isolates
dropped steadily in the investigation period from 52.1 % in 2000 to 6.7 % in 2008, but it in-
creased again in 2009 to 25.5 % due mainly to the rise in isolates with resistance to
(fluoro)quinolones (ciprofloxacin, 19.6 % and nalidixic acid 17.6 %). Apart from resistance to
ampicillin (5.9 %), there was no further resistance in S. Enteritidis.

The fourth most common serovar in meat in 2009 was S. Derby (48 isolates; 6.6 %), which
indicates a high percentage of pork meat in the meat category. Of the 48 isolates, 33.3 %
were resistant, whereby in addition to single resistance (22.9 %) double and treble resistance
(4.2 % each) as well as quadruple resistance (2.1 %) occurred. The predominant single re-
sistance was towards tetracycline (16.7 %) as well as sulfamethoxazole and trimethoprim
with 14.6 % each. No resistances to the tested (fluoro)quinolones and cephalosporins oc-
curred in this serovar.
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With 37 and 36 isolates (5.1 and 5.0 %) respectively, S. Infantis and S. Paratyphi B dT+ were
the fifth and sixth most common serovars in meat. There were big differences in the resis-
tance rates of these two serovars with 59.5 and 97.2 % respectively. This also applied to the
number of multiresistant isolates the proportions of which were 48.6 and 88.9 % (Fig. 6.4).

S. Infantis isolates were frequently resistant to sulfamethoxazole (45.9 %), tetracycline
(37.8 %), nalidixic acid and ciprofloxacin (35.1 % each). This serovar was also one of the few
from meat which was resistant to the cephalosporins cefotaxime and ceftazidime (5.4 %
each).

The S. Paratyphi B dT+ isolates were distinguished by a high resistance to trimethoprim
(97.2 %), ciprofloxacin (80.6 %) and nalidixic acid (77.8 %). Resistance to the two cephal-
sporins was almost three times higher (13.9 %) as in the S. Infantis isolates. The isolates
were only susceptible to florfenicol; otherwise the resistance rate with all other antimicrobial
substances lay between 8.3 % (gentamicin) and 44.4 % (sulfamethoxazole).

Fig. 6.2: Resistance of selected Salmonella serovars from meat to antimicrobial substances (2009); Num-
ber of classes of antimicrobials the isolates were resistant to
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Fig. 6.3: Resistance of selected Salmonella serovars from meat to antimicrobial substances (2009)
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Fig. 6.4: Resistance of selected Salmonella serovars from meat to antimicrobial substances (2009)
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6.2.4 Trend of resistance

The proportion of resistant isolates in meat continued to rise in 2009 and was at 66.7 %. This
was caused above all by an increase in resistance to tetracycline, sulfamethoxazole, ampicil-
lin and streptomycin, to which the monophasic S. Typhimurium and S. Typhimurium isolates
contributed in particular to rising resistance rates. For all other substances, the resistance
rate changed only slightly over 2008 either upwards or downwards and was between 1.2 %
for cefotaxime/ceftazidime and 17.6 % for trimethoprim.

6.3 Chicken meat
6.3.1 Serovars

Of the total of 9,169 isolates (2000—2009) of meat, 2,086 (22.8 %) were from chicken meat,
whereby the annual proportion fluctuated between 358 (18.7 %) and 145 (7.6 %) isolates. A
total of 48 different serovars were identified in chicken meat.

171 Salmonella isolates from chicken meat were investigated in 2009. The predominant se-
rovar was S. Enteritidis, but with a proportion of only 33 isolates (19.3 %) of this origin, fol-
lowed by S. Paratyphi B dT+ with 28 isolates (16.4 %), S. Typhimurium with 23 isolates
(13.5 %), S. Infantis with 20 isolates (11.7 %) and S. 4,[5],12:i:- with 19 isolates (11.1 %)
(Fig. 6.5).
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6.3.2 Trend of the serovars

The proportion of S. Enteritidis decreased from 29.3 % (2000-2008) to 19.3 % in 2009. The
same applied to a lesser extent to S. Paratyphi B dT+ which fell from 23.6 % to 16.4 %. In
contrast, the proportion of S. Typhimurium increased more strongly to 13.5 %, S. Infantis to
11.7 % and above all the monophasic variant of S. Typhimurium (S. 4,[5],12:i:-) to 11.1 % in
2009 (Fig. 6.3).

Fig. 6.5: Proportion of the ten most frequent Salmonella serovars among the isolates from chicken meat
(2000-2009)
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6.3.3 Serovar resistance

Of the 171 isolates of chicken meat, 92 (53.8 %) were resistant and 77 (45.0 %) multiresis-
tant (Fig. 6.6). Overall, there was a further increase in the proportion of resistant and multire-
sistant isolated in chicken meat in 2009 (Tab. 20.136).

The resistance rate towards the individual substances was highest with sulfamethoxazole
(35.7 %). This was followed by ciprofloxacin and tetracycline, each with 29.8 % and nalidixic
acid and ampicillin, each with 28.7 %. The resistance rates with the other antimicrobial sub-
stances tested were between 3.5 % for the investigated third generation cephalosporins (ce-
fotaxime/ceftazidime) and 24.0 % for streptomycin.

Once again in 2009, the serovar S. Enteritidis was less resistant in isolates from chicken
meat (21.2 %) than most of the other identified serovars. None of the isolates showed multi-
ple resistances (Tab. 20.136). Compared to past years, however (since 2002), the proportion
of resistant isolates dropped to 21.2 % for the first time due solely to resistance to ciproflox-
acin/nalidixic acid (21.2 % each). The S. Enteritidis isolates were susceptible to all 12 of the
other antimicrobial substances tested.

The incidence and resistance of the serovar S. Paratyphi B dT+ had a crucial impact on the
resistance situation in Salmonella isolates from chicken meat, because in 2009 100 % of the
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27 isolates were resistant and 92.6 % multiresistant (Tab. 20.136). Resistance to
trimethoprim (100 %) also occurred extremely frequently, followed by ciprofloxacin (85.2 %)
and nalidixic acid (81.5 %). The rate of resistance to the other antimicrobial substances was
between 44.4 % for sulfamethoxazole and 11.1 % for gentamicin. All isolates were suscepti-
ble to florfenicol. Resistance to the tested cephalosporins also increased from 11.7 % in
2008 to 14.8 % in 2009.

S. Typhimurium also made a more significant contribution to the resistance situation of Sal-
monella isolates in chicken meat in 2009 than it did in 2008. Of the 23 isolates of this se-
rovar, 52.2 % were resistant and 43.5 % multiresistant (Tab.20.136). Compared to 2008, the
proportion of resistant isolates rose from 20.0 % to 52.2 %. Isolates with penta- and hexa-
resistance were remarkable with 17.4 % each. The highest individual resistance was to tetra-
cycline with 47.8 %, sulfamethoxazole and streptomycin each with 43.5 %, ampicillin with
39.1 % and chloramphenocol/florfenicol each with 34.8 %. Five isolates (21.7 %) were resis-
tant to ciprofloxacin and five to nalidixic acid, whereas none of the 23 isolates showed a re-
sistance to the tested cephalosporins.

The fourth most common serovar detected in chicken meat was S. Infantis with 20 isolates
(Tab. 20.136). Of these, 80.0 % were resistant and 75.0 % multiresistant, which complies ex-
actly with the values for 2008 (15 isolates). The highest proportion of isolates was resistant to
sulfamethoxazole with 70.0 %, tetracycline with 60.0 %, nalidixic acid and ciprofloxacin each
with 55.0 %. Two isolates (10.0 %) were resistant to cefotaxime and ceftazidime.

All 19 isolates (100 %) of the monophasic S. Typhimurium (S. 4,[5],12:i:-) were multiresistant
(triple 26.3 %, quadruple 73.7 %). There was 100 % resistance to ampicillin, streptomycin
and sulfamethoxazole, as opposed to 73.7 % to tetracycline and 5.3 % to kanamycin. The
isolates were susceptible to all other antimicrobial substances tested (Tab. 20.136).

Fig. 6.6: Resistance of selected Salmonella serovars from chicken and turkey meat to antimicrobial sub-
stances (2009); Number of classes of antimicrobials the isolates were resistant to
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Fig. 6.7: Resistance of selected Salmonella serovars from chicken meat to antimicrobial substances
(2009)
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6.3.4 Trend of resistance

The resistance situation in chicken meat is marked by the prevalence of certain serovars
(S. Paratyphi B dT+, S. Typhimurium, S. Infantis, S. 4,[5],12:i:-) and their resistance profile.
Overall, the proportion of resistant and multiresistant isolates increased again in 2009 (53.8
and 45.0 %, respectively). A resistance rate that almost doubled was observed towards
streptomycin (from 12.9 % in 2008 to 24.0 % in 2009). Increases in resistance of between 6
and 9 % were also recorded for sulfamethoxazole (to 35.7 %), ampicilin (to 28.7 %) and tet-
racycline (to 29.8 %). There was a slight reduction for ciprofloxacin/nalidixic acid to their pre-
sent level of 29.8 and 28.7 % respectively. The increase in resistance to chlorampheni-
col/florfenicol from 1.5/0.5 % in 2008 to 8.8 and 4.7 % in 2009 should be kept under observa-
tion. The decrease in resistance to the cephalosporins in 2009 to 3.5 % from 4 % in 2008 is
negligible.

6.4 Turkey meat
6.4.1 Serovars

The number of investigated isolates from turkey meat increased to 929 in the period 2000—
2009, thus making up 10.1 % of all isolates originating from meat (9,169). The annual num-
ber of turkey meat isolates fluctuated severely between 36 (3.9 %) and 276 (29.7 %) of all
turkey isolates. A total of 31 different serovars were identified (Tab. 20.120).

The predominant serovars in 2009 were again S. Saintpaul with 18 isolates (23.1 %), fol-
lowed by monophasic S. Typhimurium (4,[5],12:i:-) with 15 (19.2 %), S. Newport with 12
(15.4 %), S. Hadar with 8 (10.3 %) and S. Typhimurium with 5 (6.4 %).

6.4.2 Trend of the serovars

The proportion of S. Saintpaul isolates was reduced by almost 10 % to 23.1 %, and the same
applies to S. Typhimurium (6.4 %). In contrast, the proportion of monophasic S. Typhimurium
rose sharply to its current level of 19.2 %, an increase which also applies to a lesser degree
to S. Newport (15.4 %). The proportion of the other serovars, such as S. Hadar,
S. Heidelberg and S. Indiana, was subject to strong fluctuations over the years (Fig. 20.120).
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Fig. 6.8: Proportions of the ten most frequent Salmonella serovars among the isolates from turkey meat
(2000-2009)
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6.4.3 Serovar resistance

Of the 78 isolates in 2009, 85.9 % were resistant and 75.6 % multiresistant (Tab. 20.142).
Overall, there was a 3.5 % reduction over 2008 in the percentage of resistant and multiresis-
tant isolates. A high resistance rate was determined towards the substances tetracycline
(66.7 %), ampicillin (61.5 %), sulfamethoxazole (50.0 %) and streptomycin (47.4 %). This
was followed by ciprofloxacin (37.2 %), nalidixic acid (29.5 %) and kanamycin (19.2 %). Re-
sistance to ceftazidime and cefotaxime, each with 2.6 %, was identified in turkey meat iso-
lates for the first time (Fig. 6.8 and Tab. 20.142). Resistance to the other antimicrobial sub-
stances ranged between 15.4 % (trimethoprim) and 2.6 % (chloramphenicol/florfenicol).

S. Saintpaul, which was predominant with 18 isolates (23.1 %), was resistant to 88.9 % and
multiresistant to 83.3 %. The percentage of resistant and multiresistant isolates has dropped
by 11.1 and 7.6 % respectively over 2008 (Tab. 20.144). The following antimicrobial sub-
stances showed resistance rates of 50 % and more: ampicillin (77.8 %), ciprofloxacin
(66.7 %), sulfamethoxazole (61.1 %), streptomycin (55.6 %) and tetracycline (50.0 %). The
high resistance rate of the isolates towards the aminoglycosides gentamicin and kanamycin,
each with 38.9 %, was remarkable. There was no resistance to chloramphenicol/florfenicol
and the cephalosporins ceftazidime/cefotaxime.

The second most common serovar detected in turkey meat in 2009 was the monophasic
S. Typhimurium (4,[5],12:i:-) with 19.2 %. All 15 isolates (100 %) showed quadruple resis-
tance to ampicillin, streptomycin, sulfamethoxazole and tetracycline (Tab. 20.142). Kanamy-
cin resistance was only detected in three isolates (20.0 %). The isolates were susceptible to
all other antimicrobial substances tested.

With 12 isolates (15.4 %), S. Newport was the third most common serovar in turkey meat in
2009. The number of isolates per year ranged from zero (2000, 2001, 2003, 2004) to 12
(2009) (Tab. 20.120). 91.7 % of the isolates were multiresistant in 2009. No isolates with
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single resistance were detected. The isolates were resistant to the following single sub-
stances: tetracycline (91.7 %), ampicillin (75.0 %), ciprofloxacin, nalidixic acid and sul-
famethoxazole (25.0 % each), kanamycin (16.7 %) and trimethoprim (8.3 %). The isolates
were susceptible to all other antimicrobial substances tested.

All of the isolates of S. Hadar, the fourth most common serovar (10.3 %, 8 isolates), were
resistant and 87.5 % multiresistant. The number of isolates per year varied between one and
eight and only in 2006 (35) and 2007 (30) more isolates were submitted (Tab. 20.120 ). The
isolates were resistant particularly often in 2009 to streptomycin (62.5, %), ciprofloxacin
(50.0 %), nalidixic acid (37.5 %), sulfamethoxazole and trimethoprim (25.0 % each), as well
as chloramphenicol, florfenicol and ampicillin with 12.5 % respectively. No resistance to third
generation cephalosporins, kanamycin and gentamicin was detected in the isolates.

Of the five S. Typhimurium isolates (6.4 %) submitted from turkey meat, four (80 %) were
multiresistant (Tab. 20.143). The resistance rate was 80 % for each of the substances sul-
famethoxazole, streptomycin, tetracycline and ampicillin and 20 % for kanamycin, chloram-
phenicol, florfenicol and trimethoprim. The isolates were susceptible to all other tested sub-
stances.

6.4.4 Trend of resistance

Due to variation in the number of submissions of turkey meat isolates per year (between 36
in 2001 and 276 in 2002), as well as the serovars that occurred in each of them along with
their percentages and resistance profiles, the percentage of resistant isolates from turkey
meat fluctuated between 70.7 and 91.7 %. This also applied to the rates of resistance to
most of the individual substances. Accordingly, the resistance rate for nalidixic
acid/ciprofloxacin dropped to 29.5 %/37.2 % in 2009 from 62.1 %/67.7 % in 2008. Increases
were recorded from 2008 to 2009 on the other hand in the rates of resistance to ampicillin to
61.5 %, streptomycin to 47.4 %, trimethoprim to 15.4 % and the cephalosporines cefotaxime
and ceftazidime to 2.6 %.
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Fig. 6.9: Resistance of selected Salmonella serovars from turkey meat to antimicrobial substances (2009)
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6.5 Pork
6.5.1 Serovars

The 1,839 Salmonella isolates from pork investigated in the period from 2000-2009 ac-
counted for one fifth (20.1 %) of all isolates from meat. The annual proportion of Salmonella
isolates from pork ranged from 109 isolates (6.4 %) in 2004 to 581 (34.4 %) in 2005. Overall,
40 different Salmonella serovars were identified. In the 148 isolates from pork in 2009, the
predominant serovar was once again S. Typhimurium with 53 isolates (35.8 %), followed for
the first time by monophasic S. Typhimurium S. 4,[5],12:i:- in second place. S. Subspec. |
rough with 15 isolates (10.1 %), S. Derby with 13 isolates (8.8 %) and S. Infantis and S. Lon-
don each with six isolates (4.1 %) took up the places 3 to 6 (Fig. 6.10).

6.5.2 Trend of the serovars

In 2009, the proportion of the predominant serovar S. Typhimurium (35.8 %) fell again by
7.1 % over 2008 (42.9 %). In contrast, the proportion of the monophasic serovar
S. 4,[5],12:i:- continued to rise from 20.7 % in 2008 to 25.7 %. A slight increase was also
recorded for the serovar S. Subspec. | rough to 10.1 % from 8.6 % in 2008. The proportion of
S. Derby dropped to 8.8 % from 12.1 % in 2008 (Fig. 6.10).

Fig. 6.10: Proportions of the ten most frequent Salmonella serovars among the isolates from pork (2000—
2009)
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6.5.3 Serovar resistance

Of the 148 investigated isolates from pork, 102 (68.9 %) were resistant and 92 (62.2 %) mul-
tiresistant (Tab. 20.129). The highest rates of resistance were determined towards sul-
famethoxazole (61.5 %), tetracycline (60.8 %), ampicillin (58.8 %) and streptomycin (55.4 %).
The resistance rates to the other antimicrobial substances ranged from 16.2 % towards
trimethoprim to 0 % to the cephalosporins cefotaxime and ceftazidime. The rates of resis-
tance to the (fluoro)quinolones ciprofloxacin and nalidixic acid (2.7 % respectively) were also
low (Tab. 20.130).

Of the 53 S. Typhimurium isolates from pork, 81.1 % (43 isolates) were resistant and 77.4 %
(41 isolates) multiresistant. Compared to 2008, the number of resistant isolates was reduced
by 15.6 % and those with multiple resistance by 5.9 % (Tab. 20.131). With the serovar domi-
nant in pork, 37.7 % of the isolates showed quadruple resistance and 22.6 % pentaresis-
tance. The S. Typhimurium isolates were particularly resistant to sulfamethoxazole (77.4 %),
ampicillin (75.5 %), tetracycline (73.6 %) and streptomycin (60.4 %). Lower resistance rates
were determined to chloramphenicol (32.1 %), florfenicol (28.3 %) and trimethoprim (26.4 %).
The rate of resistance to the other aminoglycosides and (fluoro)quinolones ranged from
1.9 % (gentamicin) to 5.7 % (kanamycin, ciprofloxacin and nalidixic acid). To date the iso-
lates have shown no resistance to the tested cephalosporins.

The monophasic S. Typhimurium moved into second place in terms of frequency with 38
isolates with a resistance rate of 94.7 % and a multiresistance rate of 92.1 %. Both rates are
slightly higher than in 2008. 84.2 % of the isolates showed quadruple resistance. This can
also be seen clearly with the individual substances, where sulfamethoxazole with 92.1 % and
ampicillin, streptomycin and tetracycline each with 89.5 % showed the highest resistance
rates. The isolates were susceptible to all other substances with the exception of kanamycin
(2.6 %).

With a slightly higher number of 15 isolates (10.1 %) compared to 2008, S. Subspec. | rough
came in third where frequency was concerned. Of these isolates, 86.7 % were resistant and
73.4 % multiresistant. Multiresistance only occurred as quadruple (66.7 %) or pentaresis-
tance (6.7 %). This was also reflected in individual substances, with tetracycline (86.7 %), as
well as ampicillin, streptomycin and sulfamethoxazole, (73.3 % each), showing the highest
values. Further resistances were only detected towards trimethoprim (26.7 %) and chloram-
phenicol (6.7 %).

Compared to the S. Typhimurium isolates from pork, only the S. Derby isolates showed a
lower resistance rate in 2009, as in the previous years. Of the 13 isolates, 15.4 % were resis-
tant and 7.7 % multiresistant (Tab. 20.133). Yet again, a statement on the trend of resistance
is not possible due to the small number of isolates in 2009. Resistance to sulfamethoxazole
and trimethoprim (15.4 % each) and streptomycin (7.7 %) was identified. The isolates were
susceptible to all other antimicrobial substances tested.
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Fig. 6.11: Resistance of selected Salmonella serovars from minced meat and pork to antimicrobial sub-
stances (2009); Number of classes of antimicrobials the isolates were resistant to
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With six isolates each, S. Infantis and S. London were the fifth most common serovars in
pork in 2009. All isolates of S. London were susceptible to all 13 antimicrobial substances
tested and only two (33.3 %) of the S. Infantis isolates were resistant to streptomycin or
ciprofloxacin and nalidixic acid (16.7 % respectively).

6.5.4 Trend of resistance

With 148 investigated isolates, the number was on a similarly high level as the previous
years. The proportion of resistant Salmonella isolates in pork decreased to 68.9 % from
76.4 % in 2008. This also applied to a lesser extent to multiresistant isolates, the proportion
of which amounted to 62.2 % in 2009 (- 3.5 % over 2008) (Tab. 20.130). The resistance rates
also dropped for most of the single substances compared to the values of 2008. The excep-
tions were streptomycin which increased to 55.4 % (+ 2.5 %) and trimethoprim which
reached 16.2 % (+ 2.6 %). The predominance of quadruple resistance (60.8 % of all resistant
isolates, mainly to streptomycin, ampicillin, tetracycline and sulfamethoxazole) with Salmo-
nella isolates from pork continued in 2009.
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Fig. 6.12: Resistance of selected Salmonella serovars from pork to antimicrobial substances (2009)
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6.6 Minced meat
6.6.1 Serovars

The designation of origin “minced meat” only includes Salmonella isolates from mixtures of
minced pork and beef, for which clear categorisation to one of the two species was not pos-
sible. Pure pork and beef mince were categorised as pork and beef respectively. A total of
1,725 isolates have been investigated since 2000, a proportion of 18.8 % of the total isolates
from meat. The annual number varied between 128 (7.9 %) and 237 (14.6 %) of all food iso-
lates with 102 isolates (11.2 %) submitted to the NRL in 2009. 43 different serovars were
detected. The monophasic S. Typhimurium (S. 4,[5],12:i:-) was predominant in 2009 with 29
isolates (28.4 %), followed by S. Typhimurium with 25 (24.5 %) and S. Derby with 14
(13.7 %). Only four isolates each (3.9 %) of S. Saintpaul and S. Subspec. | rough were de-
tected (Fig. 6.13).

6.6.2 Trend of the serovars

Monophasic S. Typhiumurium was the predominant serovar in minced meat for the first time
in 2009. The proportion of S. Typhimurium dropped from 42.3 % in 2008 to as little as
24.5 %. The proportion of S. Derby isolates increased to 13.7 % in 2009 from 8.3 % in 2008.
Due to the low numbers of isolates of the serovars which followed in order of frequency, no
clear trend could be established for them (Tab. 20.121).

Fig. 6.13: Proportion of the ten most frequent Salmonella serovars among the isolates from minced meat
(2000-2009)
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6.6.3 Serovar resistance

Of the 102 isolates investigated for their resistance, 77 (75.5 %) were resistant and 64
(62.7 %) multiresistant (Fig. 6.14). Of the 77 resistant isolates, more than half (39) showed
quadruple resistance. This can also be seen clearly with the single resistances with which
tetracycline (61.8 %), ampicillin (60.8 %), sulfamethoxazole (58.8 %) and streptomycin
(50.0 %) had the highest rates (Tab. 20.147).

With the monophasic serovar of S. Typhimurium which was predominant in minced meat for
the first time (29 isolates), 93.1 % of the isolates were resistant and 86.2 % multiresistant.
The proportion of resistant isolates was always very high with this serovar and fluctuated
from 2003 with more than ten isolates per year between 84.6 % (2003) and 100 % (2006),
but was over 93 % in most years. This serovar showed a distinct quadruple resistance
(79.3 %), which was also reflected in the resistance rates of the single substances which lay
at 86.2 % respectively towards the single substances sulfamethoxazole, tetracycline, ampicil-
lin and streptomycin. With the exception of trimethoprim with 3.4 %, the isolates were sus-
ceptible to all other antimicrobial substances tested (Tab. 20.152).

Of the 25 S. Typhimurium isolates, 92 % were resistant and 88 % multiresistant. In addition
to the quadruple resistance which was also distinctive with this serovar (44 %), pentaresis-
tance was also detected frequently (36 %). This is also reflected in the single substances:
ampicillin (92.0 %), sulfamethoxazole (88.0 %), tetracycline (84.0 %), streptomycin (68.0 %),
chloramphenicol (48.0 %), florfenicol (40.0 %) and trimethoprim (32.0 %). A resistance of
only 8 % was only observed towards kanamycin. The isolates were susceptible to all other
antimicrobial substances tested.

S. Derby was the third most common serovar in minced meat with 14 isolates in 2009.
42.9 % of the isolate were resistant here and only 7.1 % multiresistant (Tab. 20.151). A
steady increase of resistant isolates has been recorded with S. Derby isolates since 2005,
whereby multiresistances occurred less often. This was also reflected in the resistance rates
to the single substances which showed much lower values in comparison with the two
aforementioned serovars: tetracycline (28.6 %), sulfamethoxazole and trimethoprim (14.3 %
each) and ampicillin (7.1 %). The isolates were susceptible to all other antimicrobial sub-
stances tested.

The serovars S. Saintpaul and S. Subspecies | rough then follow with four isolates each, all
but one of which were multiresistant. No resistance percentage is given here due to the small
number of isolates.

6.6.4 Trend of resistance

The percentage of resistant isolates remained constant in 2009 compared to 2008, but with
75.5 % it was above the average for the years 2000-2009 (69.2 %). Although the proportion
of multiresistant isolates dropped slightly from 66 % in 2008 to 62.7 % in 2009, it was still
well above the average for 2000-2009 of 54.7 %. For most of the individual substances, the
resistance rate fell slightly compared to the values for 2008 or remained unchanged. An in-
crease was only observed with gentamicin (to 2.0 %), trimethoprim (to 17.6 %) and tetracy-
cline (to 61.8 %), whereas a decrease of 6.8 % was recorded with chloramphenicol (13.7 %)
and 9.4 % with florfenicol (9.8 %) compared to 2008.
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Fig. 6.14: Resistance of selected Salmonella serovars from minced meat to antimicrobial substances
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6.7 Beef

Because only nine different serovars were detected in the 26 isolates of beef, individual ob-
servation does not appear practicable. 61.5 % of the isolates were resistant and 46.1 % mul-
tiresistant.
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7 Comparison of the resistance rates of important serovars in livestock and
food obtained from livestock

The contamination of food, especially meat, with Salmonella spp. is often caused by cross-
contamination from living animals to carcasses during slaughter. Because of this it is useful
to compare the resistance rates of specific serovars between isolates from animals and iso-
lates from the meat of these animals. The results of this comparison are presented in the
following chapter. Due to their special importance to human beings, the focus is on isolates
of S. Enteritidis and S. Typhimurium. Moreover, it was possible to isolate them from all ani-
mal species. In three other chapters, serovars that occurred mainly in one animal species are
compared with meat from this animal species.

Isolates from cattle and from beef were not compared, as the total number of isolates from
beef was low.

7.1 Serovar distribution

The proportions of the most important serovars in the total of isolates from animals and from
the meat of these animal species were partially very similar (pigs, turkeys). The isolates from
chicken and from chicken meat were different as the monophasic serovar S. 4.12:d:- was
much less common and serovar S. Paratyphi B dT+ was much more common in chicken
meat than in chicken. These differences, as well as the differences in serovar resistance be-
tween chicken and chicken meat discussed in the following chapters, is explained in part by
the fact that isolates from chicken can originate from all areas of production (breeding, laying
hens and broilers), while isolates from chicken meat mainly originate from broilers. Further-
more, meat import from other EU member states and/or third countries may have contributed
to the differences in the resistance patterns

7.2 S. Enteritidis from livestock and the meat of these animals

Overall, S. Enteritidis showed low resistance rates. Isolates from chicken meat showed resis-
tances more often than those from animals. No resistances to fluoroquinolones or third gen-
eration cephalosporins were determined in either origin in 2009.

This comparison is not presented here due to the relatively small number of S. Enteritidis
isolates from pork (N=29) and turkey meat (N=9).
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Fig. 7.1: Serovar distribution in livestock species and meat thereof (2009)
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Fig. 7.2: Resistance rates of S. Enteritidis from chicken and chicken meat (2009)
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7.3 S. Typhimurium from livestock and the meat of these animals

Isolates from pigs showed higher resistance rates than isolates from pork (Fig. 7.3). With
81.1 %, the proportion of resistant isolates was slightly lower in food than in samples from
pigs (87.1 %), as was the proportion of multiresistant isolates with 77.3 % to 81.9 %. This
difference can be seen in all single substances too, with the exception of the fluoroqui-
nolones. In the latter, no resistance was determined in isolates from pigs, whereas three iso-
lates from pork were resistant (5.7 %).

In chickens, significantly more isolates from the meat were resistant (52.2 %) than from the
animal (20 %) (Fig. 7.4). This also applied to all substances with the exception of
trimethoprim where two isolates from the animal and only one from the meat were resistant.

It was not possible to make a comparison for cattle and turkey in 2009 because there were
too few (< 10) isolates from meat.

Fig. 7.3: Resistance rates of S. Typhimurium from pigs and pork (2009)
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Fig. 7.4: Resistance rates of S. Typhimurium from chicken and chicken meat (2009)
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7.4 S.4]5],12:i:- from livestock and the meat of these animals

The proportion of resistant isolates from pork (94.7 %) was about the same as the proportion
of isolates from pigs (96.4 %) (Figure 7.5). The proportion of multiresistant isolates was also
comparable in both origins (92.1 % vs. 94.6 %). For individual substances too, the propor-
tions of resistant isolates varied by only a few percentage points, but the isolates from ani-
mals showed more resistance to more different substances in some cases.

Similar to S. Typhimurium, the proportion of resistant isolates of S. 4,[5],12:i:- in chicken
meat was higher (100 %) than in the animal itself (91.7 %) (Fig. 7.6). The difference existed
mainly for streptomycin, ampicillin and sulfamethoxazole. The percentage of resistances to
kanamycin and tetracycline were slightly higher in the animals. These differences should be
interpreted with caution due to the small number of isolates (12 and 19 respectively).
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Fig. 7.5: Resistance rates of S. 4,[5],12:i:- from pigs and pork (2009)
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Fig. 7.6: Resistance rate of S. 4,[5],12:i:- from chicken and chicken meat (2009)
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7.5 S. Derby from pigs and pork

S. Derby isolates from pigs were considerably more often resistant than isolates from pork
(40 vs. 15 %). In line with that the proportion of resistant isolates from pigs was higher in
most substances than in those from food (Fig. 7.7). The results match up with the results
from the years 2000-2008.

Fig. 7.7: Resistance rates of S. Derby from pigs and pork (2009)
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7.6 S. Paratyphi B dT+ from chicken and chicken meat

S. Paratyphi B dT+ from chicken and chicken meat were resistant without exception (Fig.
7.8). Only six isolates from the animals were available, however, so that a valid comparison
between the isolates of the animal and the meat was not possible. Isolates of this serovar
were also resistant in the period 2000-2008.
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Fig. 7.8: Resistance rate of S. Paratyphi B dT+ from chicken and chicken meat (2009)

Susceptible

Gentamicin
Kanamycin

Srepomych K—

Chloramphenicol

Florfenicol

Cefotaxime O Chicken meat, N=27
B B Chicken, N=6
Ceftazidime ‘ ‘

Nalidixic acid

Ciprofloxacin

Ampicillin F '
Sulfamethoxazole ? '

Trimethoprim

Tetracycline F—'

Multiresistant (1)

0 10 20 30 40 50 60 70 80 90 100
Anteil (%) resistenter Isolate

(1) Multiresistant = resistant to more than one class of antimicrobials

7.7 S. Saintpaul from turkeys and turkey meat

Overall, S. Saintpaul from turkey meat showed less resistance to antimicrobials than isolates
of this serovar from turkeys (Fig. 7.9). Accordingly, the proportion of susceptible isolates in
turkey meat was higher (11 % vs. 0 %) and the proportion of resistant isolates lower (83.3 %
vs. 96.8 %). This difference was also observed to varying degrees with the single sub-
stances. The results match up with those from the years 2000-2008.
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Fig. 7.9: Resistance rate of S. Saintpaul from turkeys and turkey meat (2009)
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8 Salmonellaisolates from zoonosis monitoring 2009

8.1 Introduction

Within the scope of zoonosis monitoring and control programmes in accordance with Reg.
(EC) No. 2160/2003, samples from various matrices were tested for Salmonella. A total of
358 Salmonella isolates were submitted to the NRL Salm and could be assigned to one of
the proposed monitoring programs and control programmes for laying hens and broilers. Af-
ter serotyping, they were tested for their resistance to antimicrobial substances. The majority
of the isolates originated from the control programme for laying hens (N=216).

The Salmonella isolates differed between the origins with regard to the proportion of the vari-
ous serovars as well as their resistance to antimicrobial substances (Fig. 8.1). In the follow-
ing chapter, the results of the tests conducted on isolates from laying hens and broilers are
presented, followed by those from the meat of chicken, turkeys, calves and pigs.

Fig. 8.1: Proportion of the serovares in Salmonella isolates from zoonosis monitoring (2009)
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8.2 Isolates from animals
8.2.1 Laying hens

Among the isolates from flocks of laying hens, S. Enteritidis was by far the most frequently
submitted serovar (65.3 %), followed by S. Subspec. | rough (16.2 %) and S. Typhimurium
(5.1 %). The monophasic variant of S. Typhimurium, S. 4,[5],12:i:-, was only submitted once.
The serovars S. Infantis and S. Virchow, which are addressed in the control programmes for
breeding flocks of chickens, were also submitted several times (3.2 and 0.9 % respectively).

Of the 216 isolates submitted, only 16 (7.4 %) proved to be resistant, 12 of them (5.6 %) to
more than one substance class (Fig. 8.2). Most of the isolates from laying hens were suscep-
tible (92.6 %). This applied in particular to the isolates of the serovars S. Enteritidis where
resistance was determined once each to fluoroquinolones, trimethoprim, gentamicin and sul-
famethoxazole. All isolates of S. Subspec. | rough were susceptible.

Resistance was frequently observed to the antimicrobials streptomycin, sulfamethoxazole,
ampicillin and tetracycline (eight to ten isolates respectively). Most of these isolates belonged
to the serovar S. Typhimurium. Of the resistant isolates, four showed a pentaresistance to
streptomycin, chloramphenicol, sulfamethoxazole, ampicillin and tetracycline. These four
isolates all belonged to the serovar S. Typhimurium. The isolates with triple resistance also
belonged to S. Typhimurium (two isolates) or its monophasic variant (one isolate).

Fig. 8.2: Resistance of selected serovars from laying hens and broiler to antimicrobial substances (2009).
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Fig. 8.3: Resistance of Salmonella isolates from laying hen flocks to antimicrobial substances (2009)
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Fig. 8.4: Resistance of Salmonella isolates from laying hen flocks to antimicrobial substances (2009)
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8.2.2 Broilers

Of the 50 broiler isolates submitted, 40 % belonged to the serovar S. Paratyphi B dT+ (Fig.
8.1). Other common serovars were S. Livingstone (14 %) and S. Anatum (12 %). The se-
rovars mentioned in the control programme, S. Enteritidis (8 %) and S. Typhimurium (4 %),
were also submitted. The monophasic variant of S. Typhimurium, S. 4,[5],12:i:-, was not
submitted. Of the other serovars subject to mandatory control with breeding flocks of
chicken, only S. Infantis was detected (6 %).

Of the isolates submitted, a total of 52 % were resistant (Fig. 8.5). 50 % of the isolates
showed multiple resistance, 20 of the 25 multiresistant isolates belonged to the serovar S.
Paratyphi B dT+ which was multiresistant in all cases. In addition to resistance to sulfameth-
oxazole, trimethoprim, tetracycline and ampicillin, resistance to fluoroquinolones was also
observed frequently. Resistance to fluoroquinolones, however, was observed almost exclu-
sively with the serovar S. Paratyphi B dT+ (16 of the 17 resistant isolates). The isolate resis-
tant to third generation cephalosporins also belonged to this serovar. The four isolates of
S. Enteritidis were susceptible. Of the two S. Typhimurium isolates, one showed a pentare-
sistance to streptomycin, chloramphenicol, sulfamethoxazole, ampicillin and tetracycline. The
other was susceptible to the phenicols but resistant to the other four antimicrobial substance
classes (Fig. 8.6).

No resistance was observed to the two aminoglycosides gentamicin and kanamycin.

Fig. 8.5: Resistance of Salmonella isolates from broiler flocks to antimicrobial substances (2009)

Susceptible
Gentamicin
Kanamycin

Streptomycin

Chloramphenicol

Florfenicol
Cefotaxime B Salmonella spp., N=50
OS. Paratyphi B dT+ N=20
Ceftazidime
Nalidixic acid

Ciprofloxacin

Ampicillin

Sulfamethoxazole h
Trimethoprim _ ‘

Tetracycline

Multiresistant (1) _

0 10 20 30 40 50 60 70 80 90 100
Proportion (%) of resistant isolates




BfR-Wissenschaft 111

Fig. 8.6: Resistance of Salmonella isolates from broiler flocks to antimicrobial substances (2009)
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8.3 Isolates from food
8.3.1 Chicken meat

43 isolates from chicken meat were submitted for resistance testing. As with broilers, the
predominant serovar was S. Paratyphi B dT+ (37.5 %) followed by S. Infantis (18.6 %) and
S. Typhimurium (16.2 %). The monophasic variant of S. Typhimurium was not submitted.
Only two isolates (4.7 %) of S. Enteritidis were submitted (Fig. 8.1).

Of the isolates submitted, 70 % were resistant to at least one antimicrobial substance, the
majority (63 %) to several substance classes (Fig. 8.7). The predominant resistances were to
fluoroquinolones (51 %), trimethoprim, sulfamethoxazole, tetracycline and ampicillin (Fig.
8.8). All 16 isolates of the serovar S. Paratyphi B dT+ and six of the eight isolates of
S. Infantis were multiresistant. These two serovars also showed the highest rate of resis-
tance to fluoroquinolones (94 and 50 %), with 19 of the 22 ciprofloxacin resistant isolates
belonging to this serovar. All isolates of S. Enteritidis were susceptible, but only one of the
S. Typhimurium isolates showed a pentaresistance with the others being susceptible (Fig.
8.9).
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Fig. 8.7: Resistance of selected serovars from pork, turkey meat and chicken meat to antimicrobial sub-
stances (zoonosis monitoring 2009). Number of classes of antimicrobials the isolates were resistant to
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Fig. 8.8: Resistance of Salmonella isolates from chicken meat to antimicrobial substances (zoonosis
monitoring 2009)
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Fig. 8.9: Resistance of Salmonella isolates from chicken meat to antimicrobial substances (2009)
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8.3.2 Turkey meat

No serovar was clearly predominant among the 30 isolates from turkey meat (Fig. 8.1). The
serovars S. Saintpaul, S. Newport, and the monophasic variant of S. Typhimurium with five
isolates each were equally frequently represented, followed by S. Bredeney (three isolates)
and S. Typhimurium (two isolates). 80 % of the isolates were resistant, most of them (73 %)
multiresistant (Fig. 8.10). The highest rates of resistance were recorded towards ampicillin
and sulfamethoxazole, followed by the fluoroquinolones and streptomycin. One isolate was
resistant to third generation cephalosporins.

Isolates of S. 4,[5],12:i:-, S. Newport (five isolates each) and S. Infantis (two isolates) were
completely resistant. The highest resistance rates to ciprofloxacin were established with
S. Saintpaul (60 %) and S. Infantis (50 %). Isolates of S. Senftenberg, S. Enteritidis (one)
and S. Subspec. | rough were all susceptible.

8.3.3 Veal

Only one susceptible isolate of the serovar S. Dublin from veal was submitted.
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8.3.4 Pork

Most of the 18 isolates from pork belonged either to the serovar S. Typhimurium (nine iso-
lates) or its monophasic variant (four isolates) (Fig. 8.1). Two isolates belonged to the se-
rovars S. Derby and S. Brandenburg, respectively, one to S. Infantis.

Most of the isolates were resistant (83 %) or even multiresistant (56 %). Only three isolates
of S. Brandenburg and S. Infantis were susceptible. The predominant resistances were to
tetracycline, sulfamethoxazole, ampicillin and streptomycin (Fig. 8.12). No resistances to
fluoroquinolones or third generation cephalosporins were detected in isolates from pork.

Fig. 8.10: Resistance of Salmonella isolates from turkey meat to antimicrobial substances (2009)
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Fig. 8.11: Resistance of Salmonella isolates from turkey meat to antimicrobial substances (2009)
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Fig. 8.12: Resistance of Salmonella isolates from pork to antimicrobial substances (2009)
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8.4 Comparison of the resistance of isolates from animals and those originating
from food produced from populations of the same animals

Within the scope of the monitoring in 2009, isolates from broiler flocks were compared with
isolates from chicken meat. A high degree of conformity was revealed regarding both the
percentage of serovars (Fig. 8.1) as well as their resistance to antimicrobial substances
(Fig. 8.13). S. Paratyphi B dT+ was predominant in both origins with 40 and 35 % of the iso-
lates, respectively. This serovar was often multiresistant in both origins and produced the
great majority of ciprofloxacin-resistant isolates. The isolates from chicken meat tended to be
resistant more frequently than those from the animals.

S. Enteritidis and S. Typhimurium were submitted less often from both origins. S. Enteritidis
was susceptible in both cases.

Fig. 8.13: Resistance of Salmonella isolates from broiler flocks and from chicken meat to antimicrobial
substances (2009)
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Fig. 8.14: Resistance of S. Paratyphi B dT+-isolates from broiler flocks and from chicken meat to anti-
microbial substances (2009)
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9 Description of the resistance situation in Salmonella spp. based on the data
from various collection systems

9.1 Introduction

Investigations of the antimicrobial resistance of Salmonella from animals and food were con-
ducted on the basis of diagnostic submissions and the isolates from zoonosis monitoring.
Overall, the two data collection systems complement one another in a practicable manner so
that a very precise picture of the resistance situation with Salmonella from the food chain is
given in the collective observation of the results.

Data for 2009 on the species cattle, pigs, chicken and turkey, as well as the meat of these
animals, was available. Within the scope of resistance monitoring, isolates from chickens
(subdivided into laying hens and broilers) and the meat of broilers, turkey, pigs and veal
calves was acquired (Tab. 9.1). The results of the various collection systems are compared
in the following chapter. The individual chapters should be referred to for a detailed descrip-
tion.

Tab. 9.1: Number of isolates from the different origins and sampling procedures in 2009

Origin Isolates from diagnostic |Isolates from Isolates total
submissions monitoring

Isolates from animals

cattle 221 - 221

pig 343 0 343

chicken 315 266 581
laying hens - 216 216
broiler - 50 50

turkey 87 - 87

Isolates from food

pork 148 18 166

beef 26 - -
veal - 1 1

meat from chicken 171 (43)" 214
broiler meat 43 43

turkey meat 78 30 108

* only isolates from broiler meat

9.2 Comparison of the results in the various food chains
9.2.1 Chicken

In the course of the control programmes, above all S. Enteritidis was submitted from laying
hen flocks whereas S. Paratyphi B dT+ was submitted more often from broiler flocks and
chicken meat. Within the scope of the diagnostics, S. Enteritidis was submitted most often
from chicken without further specification of the intended use, but less often than isolates
from the control programme for laying hens. S. Paratyphi B dT+ was seldom submitted from
chicken within the scope of routine diagnostics but it was common in chicken meat. With
chicken meat too, however, S. Paratyphi B dT+ was submitted less often in the course of
diagnostics than in zoonosis monitoring.

The comparison of the serovars shows the importance of the precise specification of the ori-
gin of isolates in the transfer and processing of data.
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With regard to resistance to antimicrobial substances, the isolates from diagnostics and
monitoring only differed partly within the individual serovars. S. Enteritidis showed low resis-
tance rates in both systems, whereas S. Paratyphi B dT+ was multiresistant almost without
exception in both systems. S. Typhimurium from chicken was only 20 % resistant with iso-
lates from diagnostics while most of the isolates from zoonosis monitoring were resistant.
The latter finding also complies with the investigations of past years, which means that the
low resistance rate from diagnostics should be interpreted with caution. A pentaresistance
predominated with S. Typhimurium, unlike S. 4,[5],12:i,- with which quadruple resistance was
detected most often. The difference lay in resistance to chloramphenicol which was not found
in S. 4,[5],12:i,-.

9.2.2 Turkey

The data on isolates from turkey meat from the food chain turkey were compared between
the two systems. Here too, there was a high degree of conformity with regard to the pre-
dominant serovars (S. Saintpaul and S. Typhimurium) and their resistance (mostly multiresis-
tant).

9.2.3 Cattle/Calves

A direct comparison of the systems was not possible with veal because only “beef’ was
specified as an origin within the scope of diagnostics and because only a few isolates were
submitted. Within the scope of zoonosis monitoring, only one isolate of S. Dublin was submit-
ted. This isolate was susceptible, as were the four isolates of S. Dublin from beef submitted
within the scope of diagnostics.
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10 Campylobacter spp. from zoonosis monitoring 2009

Isolates of Campylobacter spp. were obtained in 2009 in the course of investigations in line
with the zoonosis monitoring system. The isolates were tested for their resistance to five an-
timicrobial substance classes (aminoglycosides, phenicols, [fluoro]quinolones, macrolides
and tetracycline).

A total of 464 Campylobacter isolates were tested, all of which could be allocated to one of
the eight zoonosis monitoring programmes. They comprised 328 isolates of C. jejuni and 136
isolates of C. coli. The examination results were presented and evaluated separately for the
two species. The vast majority of the isolates (C. jejuni; C. coli) came from laying hens, broil-
ers and veal calves, as well as chicken meat and turkey meat (Fig. 10.1). Only single isolates
were available from dairy cattle, veal and pork.

Fig. 10.1: Resistance of Campylobacter spp. from zoonosis monitoring to antimicrobial substances
(2009). Number of classes of antimicrobials the isolates were resistant to
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10.1 Isolates from animals
10.1.1 Laying hens

A total of 118 isolates from laying hens were investigated, of which 73 could be categorised
to the species C. jejuni and 45 to the species C. coli. Of the investigated isolates, 61.9 %
were resistant, 33.9 % to more than one antimicrobial substance class. The resistance rates
of C. coli were all higher than those of C. jejuni, with particularly high rates of resistance to
tetracycline and ciprofloxacin (Fig. 10.2). No resistance to chloramphenicol and gentamicin
was detected. Only one isolated of C. coli was resistant to erythromycin.
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Fig. 10.2: Resistance of Campylobacter isolates from laying hens to antimicrobial substances (2009)
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10.1.2 Broilers

A total of 26 isolates from broilers were investigated, of which 20 could be assigned to the
species C. jejuni and six to the species C. coli. Of the investigated isolates, 61.9 % were re-
sistant, 33.9 % to more than one antimicrobial substance class. The resistance rates in C.
coli were all higher than in C. jejuni, with particularly high rates of resistance to tetracycline
and ciprofloxacin (Fig. 10.3). No resistance to chloramphenicol and gentamicin was detected.
One isolate each of C. coli and C. jejuni was resistant to erythromycin.

10.1.3 Veal calves

A total of 114 isolates from veal calves were investigated, of which 83 could be categorised
to the species C. jejuni and 31 to the species C. coli. Of the investigated isolates, 61.9 %
were resistant, 33.9 % to more than one antimicrobial substance class. The resistance rates
with C. coli were all higher than with C. jejuni, with particularly high rates of resistance to tet-
racycline and ciprofloxacin (Fig. 10.4). No resistance to chloramphenicol, gentamicin and
erythromycin was detected.



BfR-Wissenschaft 123

Fig. 10.3: Resistance of Campylobacter isolates from broilers to antimicrobial substances (2009)
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Fig. 10.4: Resistance of Campylobacter isolates from veal calves at the abattoir to antimicrobial sub-
stances (2009)

Susceptible

Tetracycline

Erythromycin

Nalidixic acid F;

SLLE ——— '

h OC. coli, N=31
Chloramphenicol B C. jejuni, N=83
Streptomycin |
Gentamicin |
Multiresistant | ‘ ‘ ‘
6 1 ‘0 2‘0 (;O 4‘0 5‘0 6‘0 7‘0 86 96 100

Proportion (%) of resistant isolates



124 BfR-Wissenschaft

10.2 Isolates from food
10.2.1 Broiler meat

A total of 168 isolates from broiler meat were investigated, of which 116 could be categorised
to the species C. jejuni and 52 to the species C. coli. Of the investigated isolates, 65.5 %
were resistant, 26 % to more than one antimicrobial substance class. The resistance rates in
C. coli were significantly higher in chicken meat too than in C. jejuni, with particularly high
rates of resistance to tetracycline and ciprofloxacin (Fig. 10.3). No resistance to chloram-
phenicol and gentamicin were detected. Eight isolates of C. coli (15.4%) were resistant to
erythromycin.

10.2.2 Turkey meat

A total of 35 isolates from turkey meat were investigated, all of which were categorised to the
species C. jejuni. Of the investigated isolates, 80.0 % were resistant, 45.7 % to more than
one antimicrobial substance class. Particularly high rates of resistance to tetracycline and
ciprofloxacin were also observed in C. jejuni from turkey meat (Fig. 10.6). No resistance to
chloramphenicol and gentamicin was detected. One isolate of C. jejuni (15.4%) was resistant
to erythromycin.

10.2.3 Other meat

Only three isolates from veal and pork were available for resistance testing. One susceptible C.
jejuni isolate from veal was tested, whereas one C. coli isolate was resistant to tetracycline,
streptomycin, nalidixic acid and ciprofloxacin. The C. coli isolate from pork was resistant to
tetracycline and erythromycin. One isolate from milk was completely susceptible.

Fig. 10.5: Resistance of Campylobacter isolates from broiler meat at retail to antimicrobial substances
(2009)

Susceptible %

Tetracycline

Erythromycin ]

Nalidixic acid

OC. coli, N=52

) , | [®C. jejuni, N=116
L ———

Chloramphenicol

Streptomycin

Gentamicin

Multiresistant

40 50 60 70 80 90 100
Proportion (%) of resistant isolates

o
-
o
N
o
w
o



BfR-Wissenschaft 125

Fig. 10.6: Resistance of Campylobacter isolates from turkey meat at retail to antimicrobial substances (No
isolates of C. coli were submitted) (2009)
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10.3 Comparison of isolates from animals and those from food derived from them

A comparison of the isolates from livestock and from food was only possible for the food
chain broiler meat. It was shown here that overall, more isolates from animals were resistant
and that the rates of multiresistant isolates from broilers and chicken meat were relatively
similar (Fig. 10.7). The results regarding the pathogen-active substance combinations were
heterogeneous. It should be taken into account, however, that a total of only 26 isolates from
animals were investigated, of which only six were categorised to C. coli so that the differ-
ences between the origins should be evaluated with caution with C. coli in particular.



126 BfR-Wissenschaft

Fig. 10.7: Comparison of resistance of Campylobacter isolates from broiler flocks and broiler meat at
retail to antimicrobial substances (2009)
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11 Escherichia coli as commensals from zoonosis monitoring 2009

Isolates from commensal Escherichia coli were obtained in accordance with the General
Administrative Regulation Zoonoses in the Food Chain (AVV Zoonosen Lebensmittelkette)
within the scope of zoonosis monitoring in 2009. Isolates were obtained from livestock herds,
as well as from abattoirs and food at retail.

11.1 Isolates from animals

Overall, isolates were obtained in four programmes, which are representative of livestock
populations: faecal samples from laying hen and broiler flocks, bulk tank milk in dairy cattle
farms and the colon content of veal calves at the abattoir. Fig. 11.1 shows the proportion of
susceptible isolates along with those among the four populations which are resistant to a
varying number of active substances. A distinct contrast can be recognised between the iso-
lates from laying hens and dairy cows on the one hand and those of broilers and veal calves
on the other. Whereas most of the isolates from laying hens and dairy cows were suscepti-
ble, (69.6 and 83.9 % respectively) and the proportion of multiresistant isolates was relatively
low (23.4 and 5.5 %), most of the isolates from broilers and veal calves were multiresistant
(72.8 and 69.0 %) and only a few susceptible (15.3 and 27.1 %).

Of the resistant isolates, four showed a resistance to all seven antimicrobial substance
classes. Three of these were from veal calves and one from laying hens. Apart from this,
resistance to three to five substance classes was predominant in veal calves and broilers
while the resistant isolates from laying hens and dairy cattle were mostly only resistant to one
or two substance classes.

Fig. 11.1: Resistance of commensal E. coli from veal calves, dairy cows, broilers and laying hens (zoono-
sis monitoring 2009). Number of classes of antimicrobials the isolates were resistant to
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11.1.1 Laying hens

Isolates from laying hens were resistant to roughly 40 % with resistances to ampicillin, sul-
famethoxazole and tetracycline being the most common (18-25 %), followed by resistance to
kanamycin, trimethoprim, streptomycin and the quinolones nalidixic acid and ciprofloxacin
(8-12 %) (Fig. 11.2). With < 3 %, resistance to gentamicin, florfenicol and the third genera-
tion cephalosporins tended to be rare.

11.1.2 Broilers

Isolates from broilers were resistant to 84.7 %, mostly (72.8%) to more than one substance
class (Fig. 11.2). The highest rates of resistance were observed towards ampicillin and sul-
famethoxazole (65 % each), followed by trimethoprim (48%) and streptomycin, the qui-
nolones (41-43 %) and tetracycline (36 %). Of the investigated species, isolates from broil-
ers showed the highest rate of resistance to third generation cephalosporins (5.4 % and
5.9 % respectively).

11.1.3 Dairy cattle

Dairy cattle carried the lowest percentages of resistant (16.1 %) and multiresistant (5.5 %)
isolates among the livestock species investigated in 2009 (Fig. 11.3). The highest resistance
rate was observed towards sulfamethoxazole (11.8 %), while resistance to all other sub-
stances was only observed in less than 5 % of the isolates. All isolates were susceptible to
third generation cephalosporins and two (2.2 %) were resistant to ciprofloxacin.

11.1.4 Veal calves

Compared to dairy cattle, veal calves showed considerably more resistant (72.9 %) and mul-
tiresistant commensal E. coli (69.0 %) (Fig. 11.3). The highest rates of resistance were re-
corded here towards tetracycline, sulfamethoxazole, ampicillin, trimethoprim and streptomy-
cin (52 to 66 %). 13.3 % of the isolates were resistant to ciprofloxacin and 3 % to third gen-
eration cephalosporins.
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Fig. 11.2: Resistance of isolates of commensal E. coli from laying hens and broilers to antimicrobial sub-

stances (2009)
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Fig. 11.3: Resistance of isolates of commensal E. coli from dairy cows and calves to antimicrobial sub-

stances (2009)
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11.2 Isolates from food

Within the scope of zoonosis monitoring in 2009, the meat of pigs, calves, turkeys and chick-
ens was examined for commensal E. coli and the isolates submitted to the BfR for resistance
testing. Of the isolates submitted, poultry meat showed a higher proportion of resistant and
multiresistant isolates than veal and pork (Fig. 11.4).

Fig. 11.4: Resistant commensal E. coli from pork, veal, turkey meat and broiler meat (zoonosis monitoring
2009). Number of classes of antimicrobials the isolates were resistant to
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11.2.1 Broiler meat

Almost 90 % of the E. coli isolates from broiler meat were resistant to at least one class of
antimicrobial substances and 73.7 % to several classes, whereby one isolate was resistant to
all seven classes investigated.

Resistance to sulfamethoxazole (61.3 %) and ampicillin (59.3 %) was particularly common,
followed by ciprofloxacin (63.1 %) (Fig. 11.5). The latter is particularly problematic because
fluoroquinolones, are among the critically important antimicrobials in human medicine ac-
cording to WHO. Isolates from broiler meat also showed the highest resistance rates of all
investigated meat categories (6.2 %) towards third generation cephalosporins. Other sub-
stances to which resistance was frequently observed were trimethoprim, tetracycline and
streptomycin (40-50 %). The lowest rates of resistance were detected towards florfenicol
(1.5 %).
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11.2.2 Turkey meat

Overall, the proportion of resistant and multiresistant isolates in turkey meat was slightly higher
than in chicken meat (93.1 as opposed to 84.2 %). The biggest difference was observed in
regard to tetracycline, where 82.8 % of turkey meat isolates were resistant compared to 45.4 %
in broiler meat. The resistance rate in turkey meat isolates was also significantly higher than in
those from broiler meat isolates for ampicillin, sulfamethoxazole, streptomycin and chlor-
amphenicol. In contrast, the proportion of isolates that were resistant to the substance classes,
which are of particular importance for human medicine, was lower (Fig. 11.5). With a proportion
of 30 %, however, the resistance rate towards the fluoroquinolone ciprofloxacin was also very
high in turkey meat. Only two isolates (1.0 %) were resistant to third generation cepha-
losporins.

11.2.3 Veal

The majority of isolates from veal were also resistant to at least one substance (62.7 %; Fig.
11.6), but often to several substance classes (50.9 %). Isolates resistant to tetracycline and
sulfamethoxazole were predominant in veal (53 and 51% respectively). Resistances to am-
picillin, streptomycin and trimethoprim (35-41 %) were also observed frequently. Resis-
tances to fluoroquinolones were not as common (3.9 %) as in poultry meat and no resistance
to third generation cephalosporins was observed.

11.2.4 Pork

Almost half of the 46 isolates from pork (43.5 %) were resistant to one substance class and
roughly a third (32.6 %) to more than one class (Fig. 11.6). The predominant resistances
were towards streptomycin and tetracycline (32.6 and 28.3 % respectively). More than 20 %
of the isolates were also resistant to ampicillin and sulfamethoxazole. Resistances to gen-
tamicin, florfenicol and third generation cephalosporins were only rarely observed (one iso-
late each, 2.2 %). Three isolates (6.5 %) were resistant to the tested (fluoro)quinolones.
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Fig. 11.5: Resistance of isolates of commensal E. coli from turkey meat and chicken meat to antimicrobial
substances (2009)
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Fig. 11.6: Resistance of isolates of commensal E. coli from pork and veal to antimicrobial substances
(2009)
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11.3 Comparison of the resistance of E. coli isolates from animals with those of food
originating from the same population

A comparison of E. coli isolates from animals and food was possible within the scope of the
monitoring conducted in 2009 for the populations of broilers and veal calves. It is remarkable
that from a comparable number of samples, considerably more isolates from broiler meat
were submitted, whereas commensal E. coli was isolated less often from veal.

11.3.1 Broilers and broiler meat

The resistance rates with isolates from broilers and broiler meat matched up largely where
the frequency of total resistances was concerned, as well as resistance to the various anti-
microbial substances (Fig. 11.7). This is of importance in particular due to the relatively high
rates of resistance to the antimicrobials, which are critically important for human medicine
(fluoroquinolones and third generation cephalosporins). The conformance is indicative of a
transfer of the resistant bacteria from the animal to the carcass and on to the meat within the
scope of meat production and processing. This observation has been well documented in the
past for Salmonella. Due to the high level of agreement of the resistance patterns, it appears
necessary to work towards a reduction of the resistance rates in primary production, as well
as the transfer rate during the slaughter process by means of further optimisation of slaugh-
tering hygiene.

11.3.2 Veal calves and veal

As in the food chain broiler meat, the E. coli isolates from veal also showed a resistance pat-
tern similar to that of veal calf isolates (Fig. 11.8). The proportion of resistant isolates in the
meat was consistently lower, however, (with the exception of florfenicol) than it was in the
isolates obtained from colon content at the abattoir. This also applied to the particularly im-
portant antimicrobial substances fluoroquinolones and cephalosporins. No cephalosporin-
resistant isolates were detected in veal.

Here too, the similarity of the resistance patterns suggests the transfer of bacteria along the
food chain. The differences in the levels of resistance rates could possibly be attributable to
the cross-contamination of the meat with E. coli of another origin, but more thorough investi-
gations would have to be made to confirm this hypothesis.
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Fig. 11.7: Resistance of isolates of commensal E. coli from broilers and from broiler meat to antimicrobial
substances (2009)
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Fig. 11.8: Resistance of isolates of commensal E. coli from veal calves and veal to antimicrobial sub-
stances (2009)
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12 Verotoxin-forming Escherichia coli (VTEC) from zoonosis monitoring 2009

Verotoxin-forming Escherichia coli (VTEC) were submitted from four origins within the scope
of zoonosis monitoring: dairy cattle, veal calves, pork and veal. With only seven, the number
of isolates from the bulk tank milk of dairy cows was low. The resistance rates of the isolates
of different origins differed considerably. Whereas none of the isolates from tank milk was
resistant, roughly half of the isolates of veal calves and veal showed resistance to one or
more substances.

12.1 Isolates from animals
12.1.1 Veal calves

Of the 45 submitted isolates of verotoxin-forming E. coli from veal calves (Fig. 12.1), half
were resistant (51.1 %) and a third multiresistant (32.3 %). The highest resistance rates were
shown towards tetracycline (40 %) and sulfamethoxazole (35.6 %), followed by streptomycin
(28.9 %) and ampicillin (26.7 %). No resistance to third generation cephalosporins was de-
tected in VTEC from calves. Resistance to ciprofloxacin was detected in three isolates
(6.7 %).

12.1.2 Dairy cattle
All seven VTEC isolates from the tank milk of dairy cows were susceptible (Fig. 12.1).

Fig. 12.1: Resistance of isolates of verotoxin-forming E. coli from dairy cows (bulk tank milk) and from
veal calves to antimicrobial substances (2009)
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12.2 Isolates from food

A total of 29 isolates from retail veal and pork were submitted.

12.2.1 Veal

Of the 19 isolates submitted, roughly half were resistant (52.6 %) and also multiresistant (no
single resistance, Fig. 12.2). The highest resistance rates were recorded for sulfamethoxa-
zole and tetracycline (52.6 % respectively), followed by streptomycin (36.8 %), trimethoprim
and ampicillin (26.3 % each). No resistances to the critically important antimicrobials (third
generation cephalosporines, fluoroquinolones) were observed with isolates from veal.

12.2.2 Pork

Only ten isolates from pork were available (Fig. 12.2), two of which were resistant to strep-
tomycin, ampicillin, sulfamethoxazole, trimethoprim and tetracycline. The other eight were
susceptible to all substances.

Fig. 12.2: Resistance of isolates of verotoxin-forming E. coli from veal and pork to antimicrobial sub-
stances (2009)

Susceptible

Gentamicin ——

Kanamycin

Streptomycin

Chloramphenicol —— OVeal, N=19

icol
Florfenicol B Pork, N=10

Cefotaxime
Ceftazidime
Nalidixic acid

Ciprofloxacin

Ampicillin

Sulfamethoxazole F ]
Trimethoprim F—'

Tetracycline F '
Multiresistant _ ‘ ]

0 10 20 30 40 50 60 70 80 90 100
Proportion (%) of resistant isolates




BfR-Wissenschaft 137

12.3 Comparison of the resistance of isolates from animals with those of food
originating from the same population

All along the food chain, the VTEC isolates from veal calves could be compared with those
from veal.

12.3.1 Veal calves and veal

Isolates from veal calves and veal showed similar resistance patterns (Fig. 12.3). Due to the
limited number of isolates, the existing differences should not be overestimated.

Fig. 12.3: Resistance of isolates of verotoxin-forming E. coli from veal calves and from veal to antimicro-
bial substances (2009)
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13 Methicillin-resistant Staphylococcus aureus (MRSA) from zoonosis moni-
toring 2009

13.1 Origin of isolates

In 2009, a total of 946 MRSA isolates which could be allocated to one of the nine national
zoonosis monitoring programmes established for this purpose were tested for their resis-
tance properties towards 13 antimicrobial substances (12 active substance classes). The
investigated MRSA isolates are subdivided below into those from livestock (laying hen,
broiler, dairy and veal calf farms) and those from food (turkey carcasses at the abattoir, as
well as broiler and turkey meat, pork and veal from food retailers).

Almost half of the isolates (434; 45.8 %) originated from investigations in the food chain tur-
key, coming from the neck skin of turkey carcasses at the abattoir (194; 20.5 %) and turkey
meat from food retailers (240; 25.3 %). Isolates from retail broiler meat (158; 16.7 %), pork
(163; 17.3 %) and veal (58; 6.1 %) were also investigated.

84.5 % of the isolates from livestock (N=133) originated from nose swabs of veal calves at
the abattoir. In contrast, hardly any isolates from dust samples of laying hen flocks (3; 2.3 %)
and broiler flocks (1; 0.8 %) were submitted and only a few (14; 10.5 %) from tank milk in
dairy herds.

13.2 Spatypes and resistances

Of the 946 isolates investigated in the course of zoonosis monitoring, 943 were spa typable.
These were mainly (89.2 %) spa types assigned to the clonal complex CC398 associated
with livestock. The majority of these isolates belonged to the spa types t011 (54.5 %) and
t034 (28.5 %). In 102 isolates (10.8 %), the molecular biological examinations identified other
spa types not associated with clonal complex CC398. These are referred to below as non-
CC398.

To present the spread of resistance in isolates from livestock and from food, epidemiologi-
cally coherent groups were formed by spa type: 1011, t034, other CC398(-associated) and
non-CC398. The presentation of the proportions of resistant isolates in the individual origins
is done after dividing them into CC398-associated and non-CC398-associated groups. Non
spa typable isolates were excluded from these presentations.

The majority (45.9 %, N=434) of all isolates originated from the food chain turkey, from which
the most (46.1 %, N=47) non-CC398 types were isolated (Fig. 13.2). Another large propor-
tion (37.3 %) of non-CC398 isolates was attributable to broiler meat in food retail businesses.
Three isolates (two from turkey meat and one from pork) were not spa typable and were ex-
cluded from the presentation in the corresponding sub-chapters 13.4.3 and 13.4.5. An over-
view of the spa types determined in zoonosis monitoring 2009 is contained in Fig. 13.1 and
Fig. 13.2.

Overall, the investigated MRSA isolates from livestock and food were resistant to one to
eight substance classes, with 69.3 % of the isolates resistant to at least five antimicrobial
substance groups. Isolates from broiler meat (82.3 %) and turkey meat (80.5 %) in particular
showed high rates of resistance to at least five substance classes (Fig. 13.3).
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Fig. 13.1: Proportion of the spa types in MRSA isolates from animals (zoonosis monitoring 2009)
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Fig. 13.2: Proportion of the spa types in MRSA isolates from food (zoonosis monitoring 2009)
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Fig. 13.3: Resistance of MRSA isolates from zoonosis monitoring 2009. Number of classes of antimicrobi-
als the isolates were resistant to
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A total of 133 MRSA isolates were investigated. Their rates of resistance to active substance
classes and individual active substances are displayed graphically in Fig. 13.4 and Fig. 13.5.
The isolates from laying hen (N=3) and broiler flocks (N=1) were not shown separately.

13.3.1 Laying hens and broilers

A total of three isolates from laying hens were investigated which were assigned to ST398
based on their spa types. One isolate was resistant to three (t1451), one to six (t034) and
one to more than six (t011) substance classes. No resistance to chloramphenicol, mupirocin,
linezolid and vancomycin was observed.

One isolate from the dust of a broiler flock was typed. This was an isolate with the spa type
t034, which was resistant to six substance classes. No resistance to ciprofloxacin, gen-
tamicin, kanamycin, linezolid, mupirocin or vancomycin was observed.
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Fig. 13.4: Resistance of MRSA isolates from veal calves and dairy cattle by spa tpes. Number
of antimicrobials the isolates were resistant to
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13.3.2 Dairy cattle

Dairy cattle herds were examined for MRSA in bulk tank milk. A total of 14 isolates were ob-
tained and typed. They all belonged to the CC398 complex and with one exception, to spa
types t011 and t034. Resistance to two to six substance classes were observed. Five iso-
lates were resistant to five and another five to two active substance groups. In isolates of spa
type 1034 (N=5), only multiple resistance to five and more active substance groups was ob-
served. No resistance to gentamicin, chloramphenicol, ciprofloxacin, sulfamethoxa-
zole/trimethoprim, mupirocin, linezolid or vancomycin was detected (Fig. 13.6).

Fig. 13.6: Resistance of MRSA isolates from bulk tank milk from dairy herds to antimicrobial substances
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13.3.3 Veal calves

A total of 115 isolates from the nose swabs of veal calves at the abattoir were investigated
(Fig. 13.7). Spa typing resulted exclusively in CC398-associated types, mainly t011 (73.0 %)
and t034 (23.5 %). Resistance to two to eight substance classes were measured. The largest
proportion (30.4 %) of the isolates was resistant to six substance classes. The majority
(70.4 %) of the isolates of spa type t034 (N=27) was resistant to at least five antimicrobial
substance groups. Of the isolates with the spa type t011 (N=84), 63.1 % were resistant to at
least five substance classes. None of the isolates showed resistance to mupirocin or vanco-
mycin.
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Fig. 13.7: Resistance of MRSA isolates from nose swabs of veal calves at the abattoir to antimicrobial
substances
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13.4 Isolates from food

813 of the investigated MRSA isolates from zoonosis monitoring 2009 originated from food.
The determined resistance rates to substance classes and, to the extent that they were spa
typable, to individual antimicrobials are summarised in Figures 13.8 to 13.10.
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Fig. 13.8: Resistance of MRSA isolates from food by spa types. Number of classes of antimicrobials the
isolates were resistant to
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Fig. 13.9: Resistance of MRSA isolates from food by spa types. Number of classes of antimicrobials the
isolates were resistant to
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Fig. 13.10: Resistance of MRSA isolates from food of zoonosis monitoring 2009 to antimicrobial sub-
stances by spa type
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13.4.1 Broiler meat

The great majority of MRSA isolates from broiler meat belonged to the spa types t011
(38.0 %) and 1034 (30.4 %) which occur most frequently in agriculture. Of the foods exam-
ined, the largest proportion of non-CC398 isolates (24.1 %) was obtained from broiler meat.
Of these non-CC398 isolates, 84.2 % belonged to the spa type t1430, which is categorised to
the clonal complex CC9.

Overall, resistance was observed to two to eight substance classes, whereby 82.3 % of the
isolates were resistant to at least five antimicrobial substance groups. High rates of resis-
tance to clindamycin (90.5 %), erythromycin (88.0 %) and the streptogramin combination
quinupristin/dalfopristin (64.6 %) were observed. Mainly non-CC398 MRSA isolates were
resistant to ciprofloxacin and chloramphenicol (Fig. 13.11). No resistance to mupirocin or
vancomycin was determined.
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Fig. 13.11: Resistance of MRSA isolates from broiler meat to antimicrobial substances by clonal complex
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13.4.2 Turkey carcasses

194 isolates which showed resistance to two to eight substance classes were obtained at the
abattoir from the neck skin of turkey carcasses. The majority of these were spa types t011
(57.7 %) and t034 (28.9 %). Non-CC398 spa types were determined with 7.7 % (N=15). Of
these, seven isolates were categorised to spa type 11430 (CC9) and a further seven to t002
(CCH).

Resistances to at least five antimicrobial substance groups were observed with 62.4 % of the
isolates. As with those from broiler meat, high rates of resistance to clindamycin (69.1 %),
erythromycin (61.3 %) and the streptogramin combination quinupristin/dalfopristin (56.7 %)
were observed with this origin too. All non-CC398 MRSA isolates were resistant to ciproflox-
acin, whereas only 13.9 % of the CC398 isolate were resistant to ciprofloxacin (Fig. 13.12).
No resistances to mupirocin or vancomycin were determined.
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Fig. 13.12: Resistance of MRSA isolates from turkey carcasses to antimicrobial substances by clonal

complex
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13.4.3 Turkey meat

238 of the 240 isolates obtained from retail turkey meat were spa typable. Of these, 47.5 %
belonged to spa type t011 and 35.7 % to t034. 13.4 % (N=32) of the isolates belonged to the
non-CC398 spa types, of which five (15.6 %) were categorised to type 11430 (CC9) and 27
(84.4 %) to type t002 (CC5).

The isolates were resistant to one to eight antimicrobial substance groups with a consider-
able proportion (81.1 %) of resistant isolates to at least five substance classes. Similar to the
isolates from broiler meat and turkey carcasses, high rates of resistance to clindamycin
(87.1 %), erythromycin (81.3 %) and the streptogramin combination quinupristin/dalfopristin
(62.9 %) were also determined with turkey meat. Almost all (31/32) non-CC398 MRSA iso-
lates were resistant to ciprofloxacin, but only 14.3 % of the CC398 isolates (Fig. 13.13). No
resistance to mupirocin was determined. One isolate (t011) was resistant to vancomycin.
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Fig. 13.13: Resistance of MRSA isolates from turkey meat to antimicrobial substances by clonal complex
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13.4.4 Veal

Most of the isolates (96.5 %) from veal at retail belonged to the CC398-associated spa types
(69.0 % t011 and 24.1 % t034). Overall, resistance to two to eight antimicrobial substance
groups was observed (Fig. 13.14). 22.4 % of the isolates (N=13) were only resistant to ox-
acillin and tetracycline. In contrast, 63.8 % of the isolates were resistant to at least five sub-
stance classes. Among the CC398 isolates, high rates of resistance to clindamycin (63.8 %),
erythromycin (62.1 %), sulfamethoxazole/trimethoprim (46.6 %) and other substances were
determined. The two non-CC398-associated isolates belonged to spa type 11430 (CC9) and
were resistant to ciprofloxacin, sulfamethoxazole/trimethoprim, clindamycin, erythromycin,
tetracycline and oxacillin. No isolates from veal that were resistant to mupirocin, linezolid or
vancomycin were detected.
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Fig. 13.14: Resistance of MRSA isolates from veal to antimicrobial substances by clonal complex
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13.4.5 Pork

It was possible to spa type 162 of the 163 pork isolates obtained. Of these, the great majority
belonged to the spa types t011 (60.5 %) and t034 (20.4 %). Less than ten percent (9.3 %) of
the typable isolates belonged to non-CC398 types (Fig. 13.15).

The isolates were resistant to up to eight substance classes, whereby more than half
(54.9 %) were resistant to at least five antimicrobial substance groups. In contrast, a propor-
tion of 19.1 % only showed resistance to oxacillin and tetracycline.

The highest resistance rates were determined for clindamycin (64.2 %), erythromycin
(59.3 %) and quinupristin/dalfopristin (33.3 %). The high proportion of ciprofloxacin-resistant
non-CC398 isolates (66.7 %) to CC398 isolates (12.3 %) in pork was also remarkable. No
isolates were detected with resistance to mupirocin or vancomycin.
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Fig. 13.15: Resistance of MRSA isolates from pork to antimicrobial substances by clonal complex
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14 Methicillin-resistant Staphylococcus aureus (MRSA) from other studies

In 2008, 201 breeding pig herds representative of all of Germany were investigated for
MRSA in dust from the barns within the scope of a baseline study conducted throughout the
EU (Decision 2008/55/EC). Building methodically on this, a total of 290 fattening pig herds
were investigated the same year for the prevalence of MRSA. 84 MRSA isolates were ob-
tained from German breeding pig herds and 152 from fattening pigs and tested for their resis-
tance to 13 antimicrobial substances.

Figure 14.1 shows an overview of the spa types determined in the two studies.

Fig. 14.1: Proportion of the spa types in MRSA isolates from breeding and fattening pig herds
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14.1 Isolates from German breeding pig herds

Mainly isolates with CC398-associated spa types were obtained from breeding pig herds,
most of them t011 (66.7 %) and t034 (14.3 %) (Fig. 14.1). Three isolates were categorised to
the MLST type ST97 (two t3992 and one t5487), two to type ST39 (t007) and one to the type
ST9 (t11430).

Overall, the isolates were resistant to up to eight substance classes, but 33.3 % of them were
resistant to at least five antimicrobial groups. Resistance only to oxacillin and tetracycline
was observed in 14.3 % of the isolates. A presentation of resistance to the tested substance
classes by spa type is shown in Figures 14.2 and 14.3. Among the individual antimicrobial
substances, the isolates from breeding pig herds were particularly resistant to clindamycin
(59.5 %), erythromycin (45.2 %) and kanamycin (41.7 %). Three isolates (two t011 and one
t3992) were insensitive to mupirocin. No vancomycin or linezolid-resistant isolates were de-
tected.



154 BfR-Wissenschaft

Fig. 14.2: Resistance of MRSA isolates from breeding pigs by spa types. Number of classes of antimicro-
bials the isolates were resistant to
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14.2 lIsolates from fattening pig herds

Only CC398-associated spa types were detected with MRSA isolates from fattening pig
herds, most of them t011 (66.4 %) and t034 (23.0 %), which were resistant to up to nine an-
timicrobial substance classes (Fig. 14.4). Resistance to at least five antimicrobial substance
groups was observed in 54.6 % of the isolates.

High proportions of resistant isolates were determined for clindamycin (68.4 %), erythromycin
(61.2 %), kanamycin (49.3 %), sulfamethoxazole/trimethoprim (40.1 %) and quinupris-
tin/dalfopristin (31.6 %). Mainly isolates of the spa type t034 (54.2 %) and other CC398-
associated types (56.3 %) were involved in the high rate of resistance to quinupris-
tin/dalfopristin. The highest resistance rate towards sulfamethoxazole/trimethoprim (44.6 %)
was determined with isolates with the spa type t011. No resistances to mupirocin, linezolid or
vancomycin were observed (Fig. 14.5).

Fig. 14.4: Resistance of MRSA isolates from fattening pig herds by spa types (2008/2009). Number of
classes of antimicrobials the isolates were resistant to

Total, N=152

01 class
02 classes
O3 classes
D4 classes
W5 classes
W6 classes
W >6 classes

t011, N=101

spa-type

(il

t034, N=35

other CC398, N=16

0% 10%  20% 30%  40% 50% 60% 70% 80% 90% 100%
Proportion of isolates



156 BfR-Wissenschaft

Fig. 14.5: Resistance of MRSA isolates from fattening pigs to antimicrobial substances (2008/2009)
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15 Methicillin-resistant Staphylococcus aureus (MRSA): Comparison of resis-
tances between isolates with CC398-associated and non-CC398-associated
spatypes by their origin

In the years 2008 and 2009, a total of 1,179 spa typable MRSA isolates from different origins
were obtained in primary production, food production and the retail sector, all of which were
tested for their resistance properties using a uniform method.

In the overall observation of resistance profiles to antimicrobial substance classes by epide-
miologically coherent groups (t011, t034, other CC398 and non-CC398), significant differ-
ences were noticed in the distribution of resistance characteristics. Whereas almost a third
(31.4 %) of the isolates of spa type t011 was resistant to a maximum of three antimicrobial
substance classes, this was less than a tenth (9.2 %) with spa type t034. In contrast, 84.9 %
of the isolates of type 1034 and 71.6 % of the isolates of other CC398-associated types were
resistant to at least five antimicrobial substance classes, while this was only 52.5 % with type
t011. With other clonal lines (hon-CC398), it was striking that they showed a considerably
higher proportion of resistances to more than six antimicrobial substance classes (39.8 %)
compared to CC398-associated isolates (Fig. 15.1).

Fig. 15.1: Resistance of spa typed MRSA isolates from primary production, food harvest and food at retail
by spa types. Number of classes of antimicrobials the isolates were resistant to
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When observing resistances to individual antimicrobial substances, differences between the
spa types t011 and t034 became apparent (Fig. 15.2). 41.9 % of t011 isolates were resistant
compared to 2.5 % of the isolates of type t034. The proportion of resistances to the second
tested aminoglycoside kanamycin was also significantly higher (54.5 %) with t011 isolates
than with isolates of type t034 (27.8 %). Resistance rates towards clindamycin and erythro-
mycin, on the other hand, were 29.4 % and 34.2 % higher with isolates of spa type 1034 than
those of spa type t011. With quinuptistin/dalfopristin, as many as 52.5 % more isolates of
type 1034 were resistant than those of type t011.

The vast majority (86.1 %) of isolates of other clonal lines (non-CC398) were resistant to the
tested fluoroquinolone ciprofloxacin, as opposed to isolates of clonal line CC398 (< 21 %).
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Fig. 15.2: Resistance of MRSA isolates from primary production, food harvest and food at retail to anti-
microbial substances
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20 Appendix

20.1 Salmonellaisolates by category of origin
20.1.1 Distribution of serovars
Tab. 20.1: Number and share of the 20 most frequent serovars according to their origin environment,
feeding stuffs, animals and food and in all isolates (2009)

Origin Total Environment Feeding stuffs | Animals Foodstuffs
Serovar N % N % N Yor N % N %

S. Typhimurium 777 24,3 69 30,3 17 9,0 506 26,6 185 21,0
S. 4,[5],12:i:- 412 12,9 23 10,1 19 10,1 212 11,2 158 17,9
S. Enteritidis 340 10,6 22 9,6 1 0,5 212 11,2 105 11,9
S. Subspec. llIb 176 55 1 0,4 0 0,0 175 9,2 0 0,0
S. Subspec. |, rough 87 2,7 8 3,5 4 2,1 42 2,2 33 3,7
S. Derby 83 2,6 5 2,2 1 0,5 25 1,3 52 59
S. Infantis 80 2,5 11 4,8 5 2,7 24 1,3 40 4,5
S. Senftenberg 75 2,3 7 3,1 13 6,9 18 0,9 37 4,2
S. Saintpaul 68 2,1 3 1,3 0 0,0 39 2,1 26 2,9
S. ParatyphiBdT+ 63 2,0 9 3,9 0 0,0 16 0,8 38 4,3
S. Subspec. IV 62 1,9 0 0,0 0 0,0 62 3,3 0,0
S. Dublin 52 1,6 0 0,0 0 0,0 41 22 11 1,2
S. Livingstone 49 1,5 11 4,8 12 6,4 18 0,9 0,9
S. Subspec. llla 49 1,5 0,0 0,0 49 2,6 0,0
S. Newport 40 1,3 1 0,4 0 0,0 14 0,7 25 2,8
S. Anatum 38 1,2 10 44 4 2,1 14 0,7 10 1,1
S. Ohio 35 1,1 2 0,9 11 59 13 0,7 9 1,0
S. Mbandaka 34 1,1 4 1,8 5 27 20 1,1 5 0,6
S. London 28 0,9 1 0,4 3 1,6 13 0,7 11 1,2
S. Montevideo 28 0,9 5 2,2 10 53 13 0,7 0 0,0
S. Indiana 28 0,9 3 1,3 0 0,0 16 0,8 9 1,0
S. Tennessee 28 0,9 3 1,3 7 3,7 17 0,9 1 0,1
S. Subspec. Il 24 0,8 0 0,0 0 0,0 21 1,1 3 0,3
S. Brandenburg 22 0,7 1 0,4 3 1,6 9 0,5 9 1,0
S. Virchow 22 0,7 0,0 1 0,5 16 0,8 5 0,6
S. 4,12:d:- 19 0,6 1 0,4 2 1,1 8 04 8 0,9
S. Kottbus 17 0,5 4 1,8 0,0 9 0,5 4 0,5
S. Kisarawe 17 0,5 0,0 0,0 16 0,8 1 0,1
S. Hadar 14 0,4 0,0 1 0,5 4 0,2 9 1,0
S. Havana 13 0,4 0 0,0 6 3,2 6 0,3 1 0,1
S. Agona 12 0,4 1 0,4 5 2,7 1 0,1 5 0,6
S. of group C1 12 0,4 2 0,9 0,0 9 0,5 1 0,1
S. Bovismorbificans 11 0,3 1 0,4 0,0 3 0,2 7 0,8
S. Cerro 9 0,3 0,0 4 2,1 1 0,1 4 0,5
S. Schwarzengrund 9 0,3 3 1,3 3 1,6 2 0,1 1 0,1
S. Monschaui 8 0,3 2 0,9 0,0 6 0,3 0,0
S. Falkensee 7 0,2 0 0,0 7 &1 0 0,0 0 0,0
S. Give 7 0,2 2 0,9 1 0,5 2 0,1 2 0,2
S.Orion 6 0,2 1 0,4 4 21 0,0 1 0,1
S. Idikan 3 0,1 0,0 3 1,6 0,0 0,0
Other serovars 336 10,5 12 53 36 19,1 229 12,0 59 6,7
Total 3.200| 100,0 228 | 100,0 188 | 100,0| 1.901| 100,0 883 | 100,0

Yellow areas demark the top 20 serovars by category
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Tab. 20.2: Development of frequency of the 20 most frequent serovars from all origins (2000-2009)

Year 2000 |2001 |2002 [2003 |2004 [2005 |2006 |2007 |2008 |2009 |Total

Total 3.898| 3.532| 4.322| 3.577| 3.572| 4.013| 3.551| 3.747| 3.413| 3.200| 36.825
S. Typhimurium 1.638| 1.589| 1.493| 1.213| 1.251| 1.519| 1.152| 1.105| 917| 777| 12.654
S. 4,[5],12:i:- 5 11 26 54 71 160 137| 263| 285| 412 1424
S. Enteritidis 443| 435| 605| 490| 275| 348| 394| 475| 440 340| 4.245
S. Subspec. lllIb 44 61 77 70 65 64 63 92 81 176 793
S. Subspec. |, rough 61 77 113 73 66 96 53 76 99 87 801
S. Derby 78 56 66 70 77 180 125 120 111 83 966
S. Infantis 107 101 61 152 202 120 92 92 71 80| 1.078
S. Senftenberg 109 92 88 67 104 68 76 50 52 75 781
S. Saintpaul 17 16 194 78 29 56 62 78 77 68 675
S. Paratyphi B dT+ 211 62 103 75 83 56 74 87 84 63 898
S. Subspec. IV 17 34 40 29 34 56 37 53 60 62 422
S. Dublin 0 1 15 18 15 22 43 18 37 52 221
S. Subspec. llla 13 8 14 14 19 21 25 31 36 49 230
S. Livingstone 107 59 69 93 83 35 57 61 83 49 696
S. Newport 12 7 12 6 3 24 20 29 39 40 192
S. Anatum 89 44 71 171 86 94 102 65 42 38 802
S. Ohio 26 5 5 17 59 33 42 45 34 35 301
S. Mbandaka 54 65 79 46 51 24 14 32 43 34 442
S. Indiana 14 14 71 19 29 36 58 75 48 28 392
S. London 23 34 56 37 44 65 26 33 14 28 360
Other serovars 830| 761| 1064| 785| 926| 936| 899| 867| 760| 624| 8.452

Tab. 20.3: Development of frequency of the 20 most frequent serovars from the environment (2000-2009)

Year 2000 |2001 |2002 |2003 |2004 |2005 |2006 |2007 (2008 [2009 |Total

Total 301 267 255 359 244 166 299 352 184 228 2.655
S. Typhimurium 103 126 49 79 44 35 36 45 31 69 617
S. 4,[5],12:i:- 1 0 3 2 3 1 6 30 10 23 79
S. Enteritidis 63 18 44 35 32 6 41 29 34 22 324
S. Livingstone 10 16 46 35 22 18 27 18 13 11 216
S. Infantis 16 25 10 23 21 3 11 12 5 11 137
S. Anatum 2 2 5 24 8 10 10 9 1 10 81
S. Paratyphi B dT+ 4 5 5 6 7 1 9 5 6 9 57
S. Subspec. |, rough 12 10 3 9 2 0 0 10 2 8 56
S. Senftenberg 12 5 11 8 10 12 41 18 11 7 135
S. Derby 10 1 2 14 3 4 6 8 4 5 57
S. Montevideo 1 1 2 2 1 1 2 6 5 5 26
S. Mbandaka 1 0 7 10 23 10 5 5 10 4 75
S. Kottbus 0 0 4 0 1 2 5 5 3 4 24
S. Tennessee 2 0 5 7 3 4 3 4 1 3 32
S. Saintpaul 1 1 5 5 1 0 5 6 0 3 27
S. Indiana 1 3 0 0 0 2 3 5 0 3 17
S. Schwarzengrund 0 0 0 0 0 2 1 6 0 3 12
S. Ohio 0 1 0 2 1 3 1 15 4 2 29
S. Give 2 3 1 0 1 1 0 0 2 2 12
S. of group C1 0 0 0 0 0 0 0 0 0 2 2
Other serovars 60 50 53 98 61 51 87 116 42 22 640
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Tab. 20.4: Development of frequency of the 20 most frequent serovars from feeding stuffs (2000-2009)

Year 2000 [2001 |2002 |2003 |2004 (2005 (2006 |2007 |2008 |2009 |Total

Total 485 275 356 259 401 328 219 212 175 188 2.898
S. 4,[5],12:i:- 0 0 0 0 0 2 7 3 5 19 19
S. Typhimurium 27 15 8 6 13 25 17 27 20 17 17
S. Senftenberg 55 63 49 36 72 38 14 20 24 13 13
S. Livingstone 33 10 6 8 7 2 6 8 13 12 12
S. Ohio 20 1 1 11 52 13 1 5 16 11 11
S. Montevideo 32 1 5 9 7 16 12 4 1 10 10
S. Tennessee 13 25 6 27 96 46 9 2 6 7 7
S. Falkensee 23 15 0 1 15 13 0 0 0 7 7
S. Havana 13 1 15 18 33 10 8 3 1 6 6
S. Mbandaka 27 26 52 4 15 2 3 3 5 5 5
S. Agona 15 16 9 6 0 12 16 17 28 5 5
S. Infantis 4 7 3 2 12 0 1 2 4 5 5
S. Anatum 61 31 44 66 12 31 6 16 1 4 4
S. Cerro 4 1 52 7 1 5 6 22 0 4 4
S. Subspec. |, rough 2 2 0 1 1 1 1 6 2 4 4
S. Orion 5 3 0 0 0 1 1 0 1 4 4
S. Schwarzengrund 1 8 0 0 3 1 4 3 2 3 3
S. Idikan 2 0 1 1 2 1 4 2 0 3 3
S. London 4 2 0 0 0 0 1 0 1 3 3
S. Brandenburg 0 0 0 2 0 0 0 0 0 3 3
Other serovars 144 48 105 54 60 109 102 69 45 43 779

Tab. 20.5: Development of frequency of the 20 most frequent serovars from animals (2000—2009)

Year 2000 [2001 |2002 [2003 [2004 |2005 |[2006 (2007 |2008 [2009 |Total

Total 1.953| 2.004| 2.272| 1.931| 1.953| 1.711| 1.754 | 1.974| 2.083| 1.901| 19.536
S. Typhimurium 1.155| 1.010| 1.014 821 842 776 728 733 633 506 8.218
S. Enteritidis 137 209 295 189 117 130 138 195 254 212 1.876
S. 4,[5],12:i:- 0 5 10 27 42 46 67 147 174 212 730
S. Subspec. llib 42 57 77 70 62 62 58 89 77 175 769
S. Subspec. IV 17 34 40 29 33 55 36 51 60 62 417
S. Subspec. llla 12 8 14 14 19 21 24 31 36 49 228
S. Subspec. |, rough 24 33 48 34 25 35 29 42 57 42 369
S. Dublin 0 1 15 14 13 16 17 12 35 41 164
S. Saintpaul 3 10 124 62 13 36 21 31 33 39 372
S. Derby 31 24 17 36 46 31 43 50 60 25 363
S. Infantis 28 25 14 90 111 32 43 40 36 24 443
S. Subspec. Il 25 17 20 7 25 24 22 24 25 21 210
S. Mbandaka 15 22 15 14 7 5 1 12 13 20 124
S. Livingstone 55 24 13 40 41 7 10 27 39 18 274
S. Senftenberg 37 18 19 16 9 6 16 5 11 18 155
S. Tennessee 4 8 7 0 4 8 7 8 11 17 74
S. Paratyphi B dT+ 18 21 59 38 61 29 13 9 15 16 279
S. Virchow 23 15 49 54 32 6 9 3 3 16 210
S. Indiana 3 10 6 18 18 13 40 47 30 16 201
S. Kisarawe 0 2 0 0 1 9 5 13 14 16 60
Other serovars 324 451 416 358 432 364 427 405 467 356 4.000
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Tab. 20.6: Development of frequency of the 20 most frequent serovars from foodstuffs (2000—2009)

Year 2000 |2001 |2002 |2003 |2004 |2005 |2006 |2007 |2008 |2009 |Total
Total 1.159 986| 1.439| 1.028 974] 1.808| 1.279| 1.209 971 883| 11.736
S. Typhimurium 353| 438| 422 307 352| 683 371 300 233 185| 3.644
S. 4,[5],12:i:- 4 6 13 25 26 111 57 83 96 158 579
S. Enteritidis 242 208 264 263 126 211 214 249 150 105| 2.032
S. Derby 21 27 46 20 27 133 71 53 39 52 489
S. Infantis 59 44 34 37 58 85 37 38 26 40 458
S. Paratyphi B dT+ 189 34 39 29 15 26 51 73 63 38 557
S. Senftenberg 5 6 9 7 13 12 5 7 6 37 107
S. Subspec. |, rough 23 32 62 29 38 60 23 18 38 33 356
S. Saintpaul 6 5 63 10 15 19 36 41 44 26 265
S. Newport 1 0 8 1 0 12 13 12 13 25 85
S. London 7 22 19 8 5 29 10 12 4 11 127
S. Dublin 0 0 0 4 2 6 24 6 2 11 55
S. Anatum 4 3 5 16 23 40 23 6 9 10 139
S. Hadar 9 10 26 9 10 18 51 40 16 9 198
S. Indiana 9 1 65 1 11 21 15 22 18 9 172
S. Brandenburg 12 17 15 11 13 18 13 1 12 9 121
S. Ohio 5 3 1 1 3 10 18 17 8 9 75
S. 4,12:d:- 8 6 42 8 28 14 26 8 9 8 157
S. Livingstone 9 9 4 10 13 8 14 8 18 8 101
S. Bovismorbificans 5 8 3 4 9 103 2 8 13 7 162
Other serovars 188 107 299 228 187 189| 205| 207 154 93| 1.857
20.1.2 Resistance rates in Salmonella isolates
Tab. 20.7: Resistance rates in Salmonella spp. from all sources and the main categories (2009)
Environment | Feeding stuffs Animals Foodstuffs Total
T T e
8 eS8 ¥|8 €8 ¥|8 €8 F|8 €8 F|8 €8 ¥
8 2|82 /8. 2|82 _ £|8_2|8_£|8 2|82 _£|8_2(8_¢
2E8|855|853|8583|853|855|2538|285|853|853
oo |2o | 88n|80n|82E| Sun|8Ln 80n|88E |88
Antimicrobial tested S68|S63|S83|S63|S88|S68|SE8|S83|S63|S83
Susceptible 120 52,6 148 78,7 1.192 62,7 373 42,2] 1.833 57,3
Resistant 108 47 4 40 21,3 709 37,3 510 57,8| 1.367 42,7
Multiresistant (1) 91 39,9 36 19,1 555 29,2 433 49,0] 1.115 34,8
Gentamicin 12 5,3 2 1,1 44 2,3 16 1,8 74 2,3
Kanamycin 23 10,1 1 0,5 79 4,2 40 4,5 143 4,5
Streptomycin 73 32,0 35 18,6 530 27,9 325 36,8 963 30,1
Chloramphenicol 15 6,6 5 2,7 141 7,4 89 10,1 250 7,8
Florfenicol 8 3,5 3 1,6 115 6,0 63 7,1 189 5,9
Cefotaxime 0 0,0 0 0,0 11 0,6 11 1,2 22 0,7
Ceftazidime 0 0,0 0 0,0 9 0,5 11 1,2 20 0,6
Nalidixic acid 19 8,3 1 0,5 117 6,2 99 11,2 236 7,4
Ciprofloxacin 23 10,1 2 1,1 130 6,8 111 12,6 266 8,3
Ampicillin 78 34,2 34 18,1 507 26,7 390 44,2| 1.009 31,5
Sulfamethoxazol 92 40,4 35 18,6 520 27,4 385 43,6| 1.032 32,3
Trimethoprim 36 15,8 4 2,1 143 7,5 136 15,4 319 10,0
Tetracycline 70 30,7 37 19,7 484 25,5 381 43,1 972 30,4
Tested isolates (Number) 228 188 1901 883 3.200

(1) Resistance to more than one class of antimicrobials




Tab. 20.8: Resistance rates of the 20 most frequent serovars from all origins (2009)
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Antimicrobial tested %) (%) (%) %) (%) %) () @) () (%) @) (%) (%) () %) () %) () %) () %) ()
Susceptible 60,5| 62,7] 962| 91,2| 64,3| 550 85,7| 71,4| 88,2| 786| 50,0| 88,6| 14,3| 59| 90,7| 41,4| 100| 40,4| 44| 100]| 81,3| 77,4
Resistant 395|373| 38| 88]|357|450]| 14,3| 286| 11,8| 214|500 11,4| 857|941 93|586| 00| 596|956| 00| 188 226
Multiresistant (1) 289|181| 19| 06]321|363| 82|250| 59| 143|500| 86| 794|897 40[517| 00|516]927| 00| 17| 00
Gentamicin 00| 12| 00| 00| 00| 00| 20| 71| 00| 143| 00| 29| 48|544| 00| 92| 00| 14| 10| 00| 00| 0,0
Kanamycin 10,5/ 00| 00| 00| 00| 13| 41| 71| 00| 143| 50| 00| 11,1|544| 00| 92| 00| 66| 44| 00| 06| 00
Streptomycin 21,1 145| 00| 06| 214|175| 41| 143| 00| 143| 00| 29| 190|618| 1,3[333| 00]|481]|925| 00| 119|177
Chloramphenicol 79| 12| 19| 00| 00| 25| 61| 36| 00| 36| 00| 29| 111 00| 13|[115| 00|265| 19| 00| 00| 0,0
Florfenicol 26| 00| 00| 00| 00| 00| 20| 36| 00| 00| 00| 00| 00| 00| 00| 34| 00227 10| 00| 00| 00
Cefotaxime 00| 00| 00| 00| 00| 38| 00| 36| 00| 00| 00| 00| 111 15| 13| 00| 00| 03| 10| 00| 00| 00
Ceftazidime 00| 00| 00| 00| 00| 38| 00| 00| 00| 00| 00| 00| 111 00| 13| 00| 00| 03| 10| 00| 00| 0,0
Nalidixic acid 00| 00| 00| 47| 00|200| 61| 00| 29| 71|100| 00| 71,4|618| 40| 149| 00| 46| 12| 00| 23| 16
Ciprofloxacin 26| 00| 19| 50| 36/200| 61| 00| 29| 143|125| 00| 730|706| 67| 149| 00| 50| 15| 00| 17| 32
Ampicillin 15,8| 12,0] 19| 38| 250]| 150| 6,1]| 179 59| 71| 450| 57| 333|794| 13| 402| 00| 503|92,0| 00| 06| 0,0
Sulfamethoxazol 2370241 19| 03]321]338[102]|179| 59| 214| 75| 114|39,7| 794| 13|506| 00|512|925| 00| 06| 16
Trimethoprim 184] 193] 00| 00| 286]| 11,3| 82|179| 59| 00| 25| 86| 841]|265| 00| 17,2| 00| 163| 51| 00| 00| 00
Tetracycline 105 21,7 19| 03]|321]225| 61]179| 88| 107|475| 29| 286| 47,1 00| 46,0| 00| 48,0]|86,7| 00| 51| 00
Number of isolates 38| 83| 52| 340| 28| 80| 49| 28| 34| 28| 40| 35| 63| 68| 75| 87| 28| 777| 412| 49| 176| 62

(1) Resistance to more than one class of antimicrobials



Tab. 20.9: Resistance rates of the 20 most frequent serovars from the environment (2009)
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Antimicrobial tested %) (%) %) %) %) %) (%) %) %) %) %) %) %) %) %) %) %) %) %) %) (%)
Susceptible 80,0] 60,0] 955] 50,0] 100| 54,5] 100] 90,9] 750] 1,0] 00| 100] 00| 00| 100] 100| 250] 100] 362] 20| 0,0
Resistant 20,0 40,0| 45] 500] 00] 455 00| 91| 250] 250 100 0,0] 100] 100] 00] 00] 750] 00] 638 100] 100
Multiresistant (1) 10,0] 200] 0,0] 500 00] 455] 00| 00] 250] 250] 60,0 00| 100] 100[ 00| 00| 750] 00] 536] 100] 191
Gentamicin 00[ 00[ 00| 00| 00| 00| 00| 00| 00| 00] 600] 00| 00| 100] 00] 00| 375 00| 43| 00] 00
Kanamycin 200] 00| 00| 00] 00] 91] 00| 00| 00| 00] 600] 00] 222] 100] 00[ 00] 50,0 00| 87| 00| 87
Streptomycin 100] 00| 00] 500[ 00] 91] 00| 00| 00] 00] 600] 00| 222|667 00| 00| 500] 00] 493] 00] 913
Chloramphenicol 100] 00| 00| 00[ 00] 91| 00| 00] 00] 00] 200] 00] 11,1] 00[ 00| 00| 00| 00] 159 00| 00
Florfenicol 00[ 00| 00| 00| 00| 00| 00] 00| 00| 00] 00| 00| 00| 00| 00] 00| 00| 00| 116] 00| 00
Cefotaxime 00[ 00[ 00| 00| 00| 00| 00] 00| 00| 00] 00| 00| 00| 00| 00] 00| 00| 00| 00| 00| 00
Ceftazidime 00[ 00| 00| 00| 00| 00| 00] 00| 00| 00] 00| 00| 00| 00| 00] 00| 00| 00| 00| 00| 00
Nalidixic acid 00] 00| 45 00| 00| 91| 00| 00| 00| 00] 200[ 00| 100 100] 00] 00| 375 00| 14| 00| 00
Ciprofloxacin 00] 00| 45]500] 00| 91| 00| 00| 00]500] 600 00| 100 100] 00] 00| 375 00| 14| 00| 00
Ampicillin 00[ 00| 00]500] 00| 364 00] 00]250] 00] 400[ 00] 556] 100] 00] 00| 50,0] 00] 522| 00] 87,0
Sulfamethoxazol 10,0] 400] 0,0] 500 00] 455] 00| 91] 250 00| 100 00| 77,8] 100[ 00| 00| 750] 00] 536] 00] 913
Trimethoprim 0,0] 200| 00] 50,0] 00] 273 00] 91]250] 00] 00[ 00| 100] 00| 00] 00| 250] 00] 232] 00| 43
Tetracycline 0,0] 200] 00] 50,0] 00| 91| 00| 00] 250] 00] 400] 00] 778 00| 00] 00| 250] 00] 464 00] 957
Number of isolates 10] 5] 22] 2] 3] 11| 4] 1| a4l 2] 5] 2] o 3] 3] 7] 8] 3] e9] 2| 23

(1) Resistance to more than one class of antimicrobials




Tab. 20.10: Resistance rates of the 20 most frequent serovars from feeding stuffs (2009)
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Antimicrobial tested %) n %) n ) %) ) ) ) ) ) n n n n nlwn? %) %) %)
Susceptible 100| 75,0 100| 100| 100| 100| 100| 100| 100| 66,7 100 100 | 90,9 100 100 100 100 100 29,4 0,0
Resistant 0,0 25,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 33,3 0,0 0,0 9,1 0,0 0,0 0,0 0,0 0,0| 70,6| 100
Multiresistant (1) 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 33,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 70,6| 100
Gentamicin 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 0,0 0,0 0,0 0,0 0,0 11,8 0,0
Kanamycin 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 0,0 0,0 0,0 0,0 0,0 5,9 0,0
Streptomycin 0,0 25,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 33,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 64,7| 100
Chloramphenicol 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 0,0 0,0 0,0 0,0 0,0| 23,5 0,0
Florfenicol 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 0,0 0,0 0,0 0,0 0,0 11,8 0,0
Cefotaxime 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 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ceftazidime 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 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Nalidixic acid 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 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ciprofloxacin 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 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 33,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 64,7| 100
Sulfamethoxazol 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 33,3 0,0 0,0 9,1 0,0 0,0 0,0 0,0 0,0| 64,7| 100
Trimethoprim 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 33,3 0,0 0,0 9,1 0,0 0,0 0,0 0,0 0,0 5,9 0,0
Tetracycline 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0| 33,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 70,6 94,7
Number of isolates 5 4 3 4 7 6 3 5 12 3 5 10 1" 4 3 13 4 7 17 19

(1) Resistance to more than one class of antimicrobials




Tab. 20.11: Resistance rates of the 20 most frequent serovars from animals (2009)
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Antimicrobial tested %) @) %) @) %) (%) @) %) %) (%) (%) @) %) %) %) (%) (%) @) @) %)
Susceptible 60,0 951| 953| 50,0| 62,5| 150| 77,8| 850/ 50,0 26| 72,2| 57,1| 100| 48,0| 31,3| 42| 200| 100| 81,1| 77,4
Resistant 40,0 49| 47| 500 375 10| 22,2| 150 50,0| 97,4| 27,8| 42,9| 00| 520| 688| 958 10| 00| 189| 22,6
Multiresistant (1) 36,0 24| 09| 438| 250| 00| 11,1| 50| 438| 949| 16,7 381| 00| 427| 63| 943| 00| 00| 17| 00
Gentamicin 40| 00| 00| 00| 00| 00| 56| 00| 00| 615 00| 95| 00| 10| 00| 19| 00| 00| 00| 00
Kanamycin 00| 00| 00| 00| 00| 00| 56| 00| 63| 615/ 00| 71| 00| 67| 00| 42| 00| 00| 06| 00
Streptomycin 320 00| 09| 31,3| 208| 00| 56| 00| 63| 641| 56| 143| 00| 429| 00| 943| 48| 00| 120| 17,7
Chloramphenicol 00| 24| 00| 00| 00| 00| 56| 00| 00| 00| 56| 71| 00| 245| 00| 33| 00| 00| 00| 00
Florfenicol 00| 00| 00| 00| 00| 00| 56| 00| 00| 00| 00| 24| 00| 21,1 00| 19| 00| 00| 00| 00
Cefotaxime 00| 00| 00| 00| 42| 00| 00| 00| 00| 26| 56| 00| 00| 04| 00| 19| 00| 00| 00| 00
Ceftazidime 00| 00| 00| 00| 42| 00| 00| 00| 00| 00| 56| 00| 00| 04| 00| 19| 00| 00| 00| 00
Nalidixic acid 00| 00| 28| 00| 83| 63| 16,7 50| 375| 692| 56| 238 00| 45| 688| 24| 00| 00| 23| 16
Ciprofloxacin 00| 24| 28| 00| 83| 63| 167| 50| 375| 69,2| 16,7| 238 00| 51| 688| 28| 00| 00| 17| 32
Ampicillin 240 24| 19| 375| 16,7| 00| 11,1| 50| 63| 795| 56| 16,7| 00| 411 63| 939 00| 00| 06| 0,0
Sulfamethoxazol 36,0 24| 05| 438| 208| 00| 11,1| 50| 63| 923| 56| 357| 00| 427| 63| 939 00| 00| 06| 16
Trimethoprim 240 00| 00| 375| 16,7| 00| 56| 50| 438| 333| 00| 48| 00| 134| 63| 66| 00| 00| 00| 00
Tetracycline 320 24| 05| 438| 125| 00| 56| 10,0| 125| 51,3| 00| 357| 00| 393| 63| 863| 00| 00| 51| 00
Number of isolates 25| 41| 212 16| 24| 16| 18| 20| 16| 39| 18| 42| 17| 506| 16| 212 21| 49| 175| 62

(1) Resistance to more than one class of antimicrobials




Tab. 20.12: Resistance rates of the 20 most frequent serovars from foodstuffs (2009)
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Antimicrobial tested %) %) %) 0 %) %) %) %) %) %) %) %) %) %) %) %) %) 0 %) 0
Susceptible 50,0 0,0| 77,8| 654|100,0| 81,9 0,0| 77,8| 450| 75,0| 90,9 28,0| 88,9 26| 11,5 94,6| 18,2| 22,2| 100,0 57
Resistant 50,0 100,0| 22,2| 34,6 0,0| 18,1|100,0| 22,2| 55,0| 25,0 91| 72,0 111| 974 | 88,5| 54| 818| 77,8 0,0 94,3
Multiresistant (1) 40,01 100,0| 111 9,6 0,0 0,0| 88,9| 22,2| 450| 25,0 91| 72,0 11,1| 89,5| 80,8 0,0 69,7| 73,5 0,0| 89,9
Gentamicin 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 79| 385| 00| 30| 05 0,0 0,0
Kanamycin 20,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 125 0,0 8,0 0,0l 10,5| 38,5 0,0 30| 54 0,0 44
Streptomycin 10,0 0,0 22,2 7,7 0,0 00| 66,7 11,1| 20,0| 12,5 0,0 0,0 0,0 23,7| 57,7 0,0| 57,6 | 60,5 0,0| 89,2
Chloramphenicol 10,0 0,0 11,1 1,9 0,0 0,0 111 0,0 2,5 25,0 0,0 0,0 11,1| 15,8 0,0 00| 21,2| 36,2 0,0 0,6
Florfenicol 0,0 0,0 11,1 0,0 0,0 00 111 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 6,1] 31,9 0,0 0,0
Cefotaxime 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 5,0 0,0 0,0 0,0 0,0 184 0,0 0,0 0,0 0,0 0,0 0,0
Ceftazidime 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 5,0 0,0 0,0 0,0 0,0 184 0,0 0,0 0,0 0,0 0,0 0,0
Nalidixic acid 0,0| 14,3 0,0 0,0 0,0 86| 444 0,0 32,5 0,0 0,0| 16,0 0,0| 78,9| 46,2| 54 0,0 6,5 0,0 0,0
Ciprofloxacin 10,0 14,3 0,0 0,0 0,0 9,5| 556| 11,1| 32,5 0,0 0,0| 20,0 0,0| 81,6| 69,2 54 0,0 6,5 0,0 0,0
Ampicillin 10,0 | 100,0 0,0 7,7 0,0 86| 11,1 11,1| 10,0| 12,5 91| 64,0 11,1| 395| 76,9 00| 72,7| 73,5 0,0| 89,2
Sulfamethoxazol 20,0|100,0| 11,1 17,3 0,0 0,0 22,2| 22,2| 42,5| 25,0 91| 12,0 11,1| 44,7| 57,7| 0,0| 69,7| 72,4 0,0| 89,9
Trimethoprim 10,0 100,0 0,0 17,3 0,0 0,0| 22,2| 22,2 50| 25,0 9,1 4,0 0,0 97,4| 19,2 0,0| 33,3| 22,7 0,0 3,8
Tetracycline 20,0| 100,0 0,0| 15,4 0,0 0,0/ 100,0| 22,2| 350| 25,0 9,1| 68,0 0,0| 23,7| 46,2 0,0| 69,7| 70,3 0,0| 84,8
Number of isolates 10 7 9 52 11| 105 9 9 40 8 11 25 9 38 26 37 33| 185 8| 158

(1) Resistance to more than one class of antimicrobials
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20.1.3 Distribution of MIC values in Salmonella isolates
20.1.3.1 Isolates from all origins

Tab. 20.13: Salmonella spp. from all origins (2009)
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Antimicrobial tested F 52585 6 6 6 © S S «4 ~ = o 9 8 3 ¥ & B S 8
Gentamicin 3200 74 23 770 191 14 o2 ] o1 10 08 03 | 0d
Kanamycin 3200 143 45 97 o9 o2 08 02 o1 32
Streptomycin 3200 963 30,1 75 117 246 163 98 | 79 74 148
Chloramphenicol 3200 250 7.8 29 378 498 18 0,1 0,2 75
Florfenicol 3200 189 59 84 634 204 20 2,5 23 1,1
Cefotaxime 3200 22 07 428 440 114 11 ] 00 00 00 |07
Ceftazidime 3200 20 06 608 324 58 04 ] 02 03 00 02
Nalidixic acid 3200 236 74 893 27 06] 02 07 | 66
Ciprofloxacin 3200 266 83 [ 13 169 644 91|05 32 28 13 04 00 00 00
Ampicillin 3200 1009 315 63 452 159 12 ] o1 00 00 314
Colistin (1) 3200 | 1000 00 |00
Sulfamethoxazole 3200 1032 323 37 48 154 371 64 04 I 0,0 02 320
Trimethoprim 3200 319 10,0 83 16 01] oo 00 00 00 |99
Tetracycline 3200 972 304 145 498 52 01] 02 40 33 229

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.

20.1.3.2 Isolates from the environment

Tab. 20.14: Salmonella spp. from the environment (2009)
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Gentamicin 228 12 53 763 154 31 00 ] 00 26 04 18 | 04
Kanamycin 228 23 10,1 89,5 04 I 0,4 22 0,9 04 6,1
Streptomycin 228 73 320 57 114 241 175 92 | 79 57 184
Chloramphenicol 228 15 6,6 22 338 544 31 0,4 0,0 6,1
Florfenicol 228 8 35 44 645 237 39 18 0,9 0,9
Cefotaxime 228 0 0,0 360 439 180 22 I 0,0 0,0 0,0 0,0
Ceftazidime 228 0 0,0 509 364 114 13 | 00 00 00 00
Nalidixic acid 228 19 8,3 86,0 48 0,9 I 0,4 0,4 75
Ciprofloxacin 228 23 10,1 04 132 640 123 I 0,0 0,9 4.8 3.9 0,4 0,0 0,0 0,0
Ampicillin 228 78 342 22 399 215 22 | 09 00 00 | 333
Colistin (1) 228 | 1000 00 | 00
Sulfamethoxazole 228 92 40,4 35 1,8 96 368 79 0,0 I 0,0 1,3 | 39,0
Trimethoprim 228 36 158 829 13 00 ] 00 00 00 00 [158
Tetracycline 228 70 30,7 75 522 88 0,9 I 0,4 3,5 26 | 241

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MIC s below the tested range.
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Tab. 20.15: S. 4,[5],12:i:- from the environment (2009)
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Gentamicin 23 0 0,0 565 348 87 00 ] 00 00 00 00 | 00
Kanamycin 23 2 8,7 913 0,0 I 0,0 0,0 0,0 0,0 8,7
Streptomycin 23 21 913 00 00 87 00 00]o00 130 783
Chloramphenicol 23 0 0,0 00 391 609 00 0,0 0,0 0,0
Florfenicol 23 0 0,0 00 826 174 00 0,0 0,0 0,0
Cefotaxime 23 0 0,0 435 348 217 00 ] 00 00 00 | 00
Ceftazidime 23 0 0,0 609 261 130 00 I 0,0 0,0 0,0 0,0
Nalidixic acid 23 0 0,0 87,0 130 00 I 0,0 0,0 0,0
Ciprofloxacin 23 0 00 [ 00 o0 86 17400 00 00 00 00 00 00 00
Ampicillin 23 20 87,0 00 130 00 0,0 I 0,0 0,0 00 87,0
Colistin (1) 23 | 1000 00 |00
Sulfamethoxazole 23 21 91,3 00 00 00 87 00 00 I 00 00 913
Trimethoprim 23 1 4,3 957 0,0 0,0 I 0,0 0,0 0,0 0,0 43
Tetracycline 23 22 957 00 43 00 00 | 00 00 00 957

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.

Tab. 20.16: S. Anatum from the environment (2009)
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Antimicrobial tested g 52 5E| 5 S = S =) o o - o~ < © S & 3 S Q by S <
Gentamicin 10 0 0,0 90,0 10,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 10 2 200 800 00] 00 00 00 00 200
Streptomycin 10 1 10,0 0,0 0,0 40,0 40,0 10,0| 100 0,0 0,0
Chloramphenicol 10 1 10,0 0,0 10,0 700 100] 00 00 10,0
Florfenicol 10 0 00 00 8,0 00 200]00 00 00
Cefotaxime 10 0 00 00 800 200 00] o0 00 o0 [00
Ceftazidime 10 0 0,0 00 700 300 00 I 0,0 0,0 0,0 0,0
Nalidixic acid 10 0 00 90 100 00 ] 00 00 | 00
Ciprofloxacin 10 o 00|00 100 80 100]00 o0 00 00 00 00 00 |00
Ampicillin 10 0 0,0 00 700 300 00 I 0,0 0,0 0,0 0,0
Colistin (1) 10 | 1000 00 | 00
Sulfamethoxazole 10 1 10,0 0,0 00 10,0 400 400 00 I 0,0 0,0 10,0
Trimethoprim 10 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 10 0 00 100 600 300 00] 00 00 00 | 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.
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Tab. 20.17: S. Derby from the environment (2009)
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Gentamicin 5 0 00 800 200 00 00] 00 00 00 00 | 00
Kanamycin 5 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 5 0 00 00 00 600 200 200] 00 00 00
Chloramphenicol 5 0 0,0 00 200 800 00 0,0 0,0 0,0
Florfenicol 5 0 00 00 200 80 00] 00 00 00
Cefotaxime 5 0 00 00 600 400 00 ] 00 o0 00 | 00
Ceftazidime 5 0 00 00 1000 00 00] 00 00 00 00
Nalidixic acid 5 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 5 o 00|00 600 400 00]o0o 00 00 00 00 00 00 00
Ampicillin 5 0 00 200 600 200 00] 00 00 00 00
Colistin (1) 5 | 1000 00 | 00
Sulfamethoxazole 5 2 40,0 0,0 00 20,0 400 0,0 0,0 I 0,0 0,0 40,0
Trimethoprim 5 1200 800 00 00]o00 00 00 00 [200
Tetracycline 5 1200 200 600 00 00 ] 00 00 00 200

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MIC s below the tested range.

Tab. 20.18: S. Enteritidis from the environment (2009)
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Gentamicin 22 0 0,0 818 182 00 00 ] 00 00 00 00 | 00
Kanamycin 22 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 22 0 0,0 50 500 00 00 00] 00 00 00
Chloramphenicol 22 0 0,0 00 545 455 00 0,0 0,0 0,0
Florfenicol 22 0 0,0 00 909 91 0,0 0,0 0,0 0,0
Cefotaxime 22 0 0,0 682 227 91 00|00 00 00 00
Ceftazidime 22 0 0,0 81,8 182 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 22 1 45 909 45 0,0 I 0,0 0,0 4,5
Ciprofloxacin 22 1 45 100 45 99 00] 00 o0 45 00 00 00 00 [ 00
Ampicillin 22 0 0,0 00 773 227 00 I 0,0 0,0 0,0 0,0
Colistin (1) 2 | 1000 00 | 00
Sulfamethoxazole 22 0 0,0 45 00 91 84 00 00 I 00 00 00
Trimethoprim 22 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 22 0 0,0 136 864 00 0,0 | 00 00 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.



BfR-Wissenschaft 189

Tab. 20.19: S. Infantis from the environment (2009)
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Gentamicin 11 0 0,0 %09 00 91 00]Jo0o 00 00 00 |00
Kanamycin 1" 1 9,1 90,9 0,0 I 0,0 0,0 0,0 0,0 9,1
Streptomycin 11 1 9,1 0,0 00 364 273 27‘3| 0,0 0,0 9,1
Chloramphenicol 11 1 9,1 00 273 636 00 0,0 0,0 9,1
Florfenicol 1" 0 0,0 00 455 455 91 0,0 0,0 0,0
Cefotaxime 11 0 0,0 182 455 364 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 1" 0 0,0 182 455 364 00 I 00 00 00 00
Nalidixic acid 1" 1 9,1 90,9 0,0 0,0 I 0,0 0,0 9,1
Ciprofloxacin 1" 1 9,1 0,0 9,1 63,6 182 I 0,0 0,0 9,1 0,0 0,0 0,0 0,0 0,0
Ampicillin 11 4 364 00 545 91 00 | 00 00 00 | 364
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 11 5 45,5 0,0 00 364 182 0,0 0,0 I 0,0 00 455
Trimethoprim 1" 3 273 727 00 00] o0 00 00 00 [273
Tetracycline 11 1 9,1 91 727 91 0,0 I 0,0 0,0 9,1 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.

Tab. 20.20: S. Livingstone from the environment (2009)
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Gentamicin 1 0 00 636 273 91 00 ] 00 00 00 00 | 00
Kanamycin 1 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 1 0 00 00 182 636 91 91|00 00 00
Chloramphenicol 1 0 0,0 00 545 455 00 0,0 0,0 0,0
Florfenicol 1 0 00 00 99 91 00] oo o0 00
Cefotaxime 1 0 00 273 364 364 00 ] 00 00 00 [ 00
Ceftazidime 1 0 00 364 545 91 00] 00 00 00 00
Nalidixic acid 1 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 1 o 00|00 00 455 s545] 00 00 00 00 00 00 00 |00
Ampicillin 1 0 00 00 364 636 00] 00 00 00 00
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 1" 1 9,1 0,0 0,0 00 909 00 0,0 I 0,0 0,0 9.1
Trimethoprim " 1 9.1 99 00 00 I 00 00 00 00 [ 91
Tetracycline 11 0 00 00 545 364 91 ] 00 00 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.
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Tab. 20.21: S. Montevideo from the environment (2009)
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Gentamicin 5 3 600 200 200 00 00 00 00 00 400 200
Kanamycin 5 3 600 400 00 ] 200 00 200 200 00
Streptomycin 5 3 600 00 00 00 400 00| 00 200 400
Chloramphenicol 5 1 20,0 0,0 400 40,0 00 f 200 0,0 0,0
Florfenicol 5 0 00 00 400 400 200] 00 00 | 00
Cefotaxime 5 0 00 00 400 200 400] 00 00 00 | 00
Ceftazidime 5 0o 00 00 600 200 200] 00 00 00 00
Nalidixic acid 5 1200 400 400 00 ]| 200 00 | 00
Ciprofloxacin 5 3 600[ 00 00 20 200]00 00 200 400 00 00 00 00
Ampicillin 5 2 400 00 00 400 200]400 00 00 00
Colistin (1) 5 | 1000 00 | 00
Sulfamethoxazole 5 5 100,0 0,0 0,0 0,0 0,0 0,0 0,0 I 0,0 20,0 80,0
Trimethoprim 5 0 00 600 400 00 ] o0 00 00 00 [00
Tetracycline 5 2 400 00 400 00 200] 00 00 00 400

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.

Tab. 20.22: S. Paratyphi B dT+ from the environment (2009)
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Gentamicin 9 0 00 1000 00 00 0000 00 00 00| 00
Kanamycin 9 2 222 778 0,0 I 0,0 0,0 0,0 0,0 22,2
Streptomycin 9 2 22 00 00 00 222 556|222 00 00
Chloramphenicol 9 1 11,1 00 444 444 00] 00 00 111
Florfenicol 9 0 0,0 1,1 667 222 00 0,0 0,0 0,0
Cefotaxime 9 0 00 00 444 444 111] 00 00 00 | 00
Ceftazidime 9 0 0,0 222 444 333 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 9 9 1000 00 00 00 oo 111 889
Ciprofloxacin 9 9 1000 00 00 00 00]oo 11 778 111 00 00 00 | 00
Ampicillin 9 5 55,6 0,0 0,0 333 111 I 0,0 0,0 0,0 55,6
Colistin (1) 9 | 1000 00 | 00
Sulfamethoxazole 9 7 T8 00 11 00 11 00 0000 111 667
Trimethoprim 9 9 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0 1 100,0
Tetracycline 9 7 778 11 00 111 0,0|0,0 00 00 778

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.
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Tab. 20.23: S. Senftenberg from the environment (2009)
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Gentamicin 7 0 0,0 857 143 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 7 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 7 0 00 143 571 143 00 143] 00 00 00
Chloramphenicol 7 0 0,0 00 714 286 00 0,0 0,0 0,0
Florfenicol 7 0 00 00 1000 00 00 ] 00 00 00
Cefotaxime 7 0 00 286 429 286 00] 00 00 00 |00
Ceftazidime 7 0 0,0 286 286 429 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 7 0 00 1000 00 00 ] 00 o0 | 00
Ciprofloxacin 7 0 00|00 571 429 o00]oo 00 00 00 00 00 00 00
Ampicillin 7 0 0,0 143 286 429 143 I 0,0 0,0 0,0 0,0
Colistin (1) 7 | 1000 00 | 00
Sulfamethoxazole 7 0 0,0 00 143 429 429 00 0,0 I 0,0 0,0 0,0
Trimethoprim 7 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 7 0 00 286 714 00 00 ] 00 00 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.

Tab. 20.24: S. Subspec. | rough from the environment (2009)
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Antimicrobial tested e 22 5| S S S S pas A S - ~ < © =1 S S S 9 b S 5
Gentamicin 8 3 375 50 125 00 00 ] 00 375 00 00 | 00
Kanamycin 8 4 50,0 50,0 0,0 I 0,0 250 125 0,0 12,5
Streptomycin 8 4 500 125 00 250 00 125]|375 00 125
Chloramphenicol 8 0 00 125 250 500 125] 00 00 |00
Florfenicol 8 0 0,0 250 250 500 0,0 0,0 0,0 0,0
Cefotaxime 8 0 00 125 375 500 00 ] 00 00 00 | 00
Ceftazidime 8 0 0,0 12,5 500 125 250 I 0,0 0,0 0,0 0,0
Nalidixic acid 8 3 375 62,5 0,0 0,0 0,0 0,0 37,5
Ciprofloxacin 8 3 37500 00 625 00]o0o 00 00 375 00 00 00 00
Ampicillin 8 4 50,0 0,0 250 250 0,0 I 0,0 0,0 0,0 50,0
Colistin (1) 8 | 1000 00 | 00
Sulfamethoxazole 8 6 750 00 00 250 00 00 00] 00 00 750
Trimethoprim 8 2 250 75,0 0,0 0,0 I 0,0 0,0 0,0 0,0 25,0
Tetracycline 8 2 25,0 250 375 125 0,0 I 0,0 0,0 12,5 125

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.
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Tab. 20.25: S. Typhimurium from the environment (2009)
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Gentamicin 69 3 43 768 174 14 00 00 00 14 29 | 00
Kanamycin 69 6 8,7 89,9 14 I 0,0 0,0 0,0 0,0 8,7
Streptomycin 69 34 493 00 58 188 174 87 | 11,6 11,6 | 26,1
Chloramphenicol 69 11 15,9 43 203 580 14 0,0 00 159
Florfenicol 69 8 11,6 72 565 232 14 58 29 29
Cefotaxime 69 0 0,0 478 449 58 1.4 I 0,0 0,0 0,0 0,0
Ceftazidime 69 0 0,0 725 261 14 00 I 00 00 00 00
Nalidixic acid 69 1 1.4 97,1 1.4 0,0 I 0,0 0,0 14
Ciprofloxacin 69 1 1.4 00 159 696 13,0 I 0,0 14 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 69 36 522 00 319 130 29 | 00 00 00 | 522
Colistin (1) 69 | 1000 00 | 00
Sulfamethoxazole 69 37 53,6 1,4 0,0 72 304 72 0,0 I 0,0 14 | 522
Trimethoprim 69 16 232 768 00 00] 00 00 00 00 [232
Tetracycline 69 32 46,4 29 478 29 0,0 I 14 116 58 | 27,5

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.

20.1.3.3 Isolates from feeding stuffs

Tab. 20.26: Salmonella spp. from feeding stuffs (2009 )
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Gentamicin 188 2 11 814 16,5 1.1 0,0 I 0,0 0,5 0,5 0,0 0,0
Kanamycin 188 1 0,5 989 05 I 0,0 0,0 0,0 0,0 0,5
Streptomycin 188 35 18,6 2,7 138 447 170 3.2 I 1.1 6.4 11,2
Chloramphenicol 188 5 2,7 1,1 160 803 0,0 0,0 0,0 2,7
Florfenicol 188 3 1,6 21 633 330 00 11 0,5 0,0
Cefotaxime 188 0 0,0 44,7 495 53 05 I 0,0 0,0 0,0 0,0
Ceftazidime 188 0 0,0 60,1 36,7 32 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 188 1 05 989 00 05 I 00 00 05
Ciprofloxacin 188 2 11 11 271 670 37 I 0,0 0,0 11 0,0 0,0 0,0 0,0 0,0
Ampicillin 188 34 18,1 80 686 53 0,0 I 0,0 0,0 0,0 18,1
Colistin (1) 188 | 1000 00 | 00
Sulfamethoxazole 188 35 18,6 1,1 43 181 516 64 0,0 I 0,0 00 186
Trimethoprim 188 4 2,1 968 05 0,5 I 0,0 0,0 0,0 0,0 21
Tetracycline 188 37 19,7 11,2 676 16 0,0 I 0,0 1,1 05 | 18,1

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.



BfR-Wissenschaft

193

Tab. 20.27: S. 4,12:d:- from feeding stuffs (2009)
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Gentamicin 19 0 0,0 895 105 00 00] 00 00 00 00 | 00
Kanamycin 19 0 0,0 1000 00 ] 00 00 00 00 00
Streptomycin 19 19 100,0 00 00 00 00 00] 00 368 632
Chloramphenicol 19 0 0,0 00 105 895 00 0,0 0,0 0,0
Florfenicol 19 0 0,0 00 526 474 00 ] 00 00 | 00
Cefotaxime 19 0 0,0 57,9 421 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 19 0 0,0 789 211 00 00] 00 00 00 00
Nalidixic acid 19 0 0,0 1000 00 00 ] 00 00 | 00
Ciprofloxacin 19 0 00|00 00 85 15|00 00 00 00 00 00 00 |00
Ampicillin 19 19 100,0 00 00 00 00] o0 00 00 1000
Colistin (1) 19 | 1000 00 | 00
Sulfamethoxazole 19 19 100,0 0,0 0,0 0,0 0,0 0,0 0,0 I 0,0 0,0
Trimethoprim 19 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 19 18 947 00 53 00 00] oo 00 00 947

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.

Tab. 20.28: S. Agona from feeding stuffs (2009)

1% 1%
[ [
© ©
© ©
2 2
B g g Distribution (%) of MICs (ug/ml) (3)
£ o 2
=] n 0
z @2 e
8 T _ 8
8 28 ©
s o= o
2 oY °oQ
3 238 8 9‘,: & el
o) SE °% © ) P N Te) < ©
g g2 82|18 8 8 & S & o & g 8 & 3
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Gentamicin 5 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 5 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 5 0 0,0 0,0 00 600 400 00 0,0 0,0 0,0
Chloramphenicol 5 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 5 0 0,0 00 200 80,0 00 0,0 0,0 0,0
Cefotaxime 5 0 0,0 200 800 00 00 | 00 00 00 00
Ceftazidime 5 0 0,0 60,0 400 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 5 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 5 0 00 | 00 00 1000 0,0 | 00 00 00 00 00 00 00 00
Ampicillin 5 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0
Colistin (1) 5 | 1000 00 |00
Sulfamethoxazole 5 0 0,0 00 00 00 800 200 00 I 00 00 00
Trimethoprim 5 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 5 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MIC s below the tested range.
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Tab. 20.29: S. Falkensee from feeding stuffs (2009)
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Gentamicin 7 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 7 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 7 0 0,0 00 143 714 143 0,0 I 00 00 00
Chloramphenicol 7 0 0,0 00 143 857 00 0,0 0,0 0,0
Florfenicol 7 0 0,0 143 857 00 0,0 0,0 0,0 0,0
Cefotaxime 7 0 0,0 143 857 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 7 0 0,0 571 429 00 00 | 00 00 00 00
Nalidixic acid 7 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 7 0 0,0 00 571 429 00 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 7 0 0,0 00 1000 00 00 | 00 00 00 00
Colistin (1) 7 | 1000 00 | 00
Sulfamethoxazole 7 0 0,0 0,0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 7 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 7 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.30: S. Havana from feeding stuffs (2009)
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Gentamicin 6 0 0,0 667 333 00 0000 00 00 00 |00
Kanamycin 6 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 6 0 0,0 333 500 00 167 00 ] 00 00 | 00
Chloramphenicol 6 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 6 0 0,0 00 16,7 833 00 0,0 0,0 0,0
Cefotaxime 6 0 0,0 50 50 00 00] 00 00 00 |00
Ceftazidime 6 0 0,0 66,7 333 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 6 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 6 0 00|00 167 83 00]oo 00 00 00 00 00 00 00
Ampicillin 6 0 0,0 16,7 833 00 0,0 I 0,0 0,0 0,0 0,0
Colistin (1) 6 | 1000 00 |00
Sulfamethoxazole 6 0 0,0 00 333 333 333 00 00 I 00 00 ' 00
Trimethoprim 6 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 6 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.31: S. Infantis from feeding stuffs (2009)
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Gentamicin 5 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 5 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 5 0 0,0 0,0 00 600 200 200] 00 0,0 0,0
Chloramphenicol 5 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 5 0 0,0 00 200 800 00 0,0 0,0 0,0
Cefotaxime 5 0 0,0 00 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 5 0 0,0 200 800 00 00 I 00 00 00 00
Nalidixic acid 5 0 0,0 1000 00 00 ] 00 00 | 00
Ciprofloxacin 5 0 00 [ 00 00 1000 0,0 I 00 00 00 00 00 00 00 00
Ampicillin 5 0 0,0 00 1000 00 00 | 00 00 00 00
Colistin (1) 5 | 1000 00 | 00
Sulfamethoxazole 5 0 0,0 0,0 00 200 800 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 5 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 5 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.32: S. Livingstone from feeding stuffs (2009)
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Gentamicin 12 0 0,0 667 250 83 00 ] 00 00 00 00 | 00
Kanamycin 12 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 12 0 0,0 00 167 500 333 00] 00 00 00
Chloramphenicol 12 0 0,0 00 167 833 00 0,0 0,0 0,0
Florfenicol 12 0 0,0 00 750 250 00 0,0 0,0 0,0
Cefotaxime 12 0 0,0 417 417 167 00 | 00 00 00 00
Ceftazidime 12 0 0,0 583 417 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 12 0 0,0 100,0 0,0 0,0 0,0 0,0 0,0
Ciprofloxacin 12 0 00|00 167 83 00]oo 00 00 00 00 00 00 00
Ampicillin 12 0 0,0 83 917 00 0,0 I 0,0 0,0 0,0 0,0
Colistin (1) 12 | 1000 00 | 00
Sulfamethoxazole 12 0 0,0 00 00 250 750 00 00 I 00 00 ' 00
Trimethoprim 12 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 12 0 0,0 83 917 00 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration

level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.33: S. Mbandaka from feeding stuffs (2009)
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Gentamicin 5 0 0,0 600 400 00 0000 00 00 00 | 00
Kanamycin 5 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 5 0 0,0 00 00 600 400 00 I 00 00 00
Chloramphenicol 5 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 5 0 0,0 00 600 400 00 0,0 0,0 0,0
Cefotaxime 5 0 0,0 20,0 600 200 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 5 0 0,0 200 800 00 00 | 00 00 00 00
Nalidixic acid 5 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 5 0 0,0 00 600 40,0 00 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 5 0 0,0 00 1000 00 00 | 00 00 00 00
Colistin (1) 5 | 1000 00 | 00
Sulfamethoxazole 5 0 0,0 0,0 0,0 0,0 40,0 600 0,0 I 0,0 0,0 0,0
Trimethoprim 5 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 5 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.34: S. Montevideo from feeding stuffs (2009)
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Gentamicin 10 0 0,0 9,0 10 00 0000 00 00 00 |00
Kanamycin 10 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 10 0 0,0 00 100 700 200 00 | 00 00 | 00
Chloramphenicol 10 0 0,0 00 200 800 00 0,0 0,0 0,0
Florfenicol 10 0 0,0 00 700 300 00 }f 00 00 00
Cefotaxime 10 0 0,0 1000 00 00 00 | 00 00 00 | 00
Ceftazidime 10 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 10 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 10 0 00|00 100 90 00]oo 00 00 00 00 00 00 00
Ampicillin 10 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0
Colistin (1) 10 | 1000 00 |00
Sulfamethoxazole 10 0 0,0 00 00 200 700 100 0,0 I 00 00 00
Trimethoprim 10 0 0,0 90,0 10,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 10 0 0,0 10,0 90,0 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.35: S. Ohio from feeding stuffs (2009)
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Gentamicin 1" 0 0,0 818 182 00 00 ] 00 00 00 00 | 00
Kanamycin 1" 0 0,0 90,9 91 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 11 0 0,0 00 636 364 00 0,0 I 0,0 0,0 0,0
Chloramphenicol 11 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 1" 0 0,0 00 455 545 00 0,0 0,0 0,0
Cefotaxime 1" 0 0,0 364 636 00 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 1" 0 0,0 364 636 00 00 | 00 00 00 00
Nalidixic acid 11 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 11 0 0,0 00 455 545 00 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 1" 0 0,0 364 545 91 00 | 00 00 00 00
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 11 1 9,1 0,0 0,0 00 909 00 0,0 I 0,0 0,0 9,1
Trimethoprim 1 1 9,1 90,9 00 0,0 I 0,0 0,0 0,0 0,0 9,1
Tetracycline 11 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.36: S. Senftenberg from feeding stuffs (2009)
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Gentamicin 13 0 0,0 923 77 00 00 oo 00 00 00 |00
Kanamycin 13 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 13 0 0,0 00 00 846 154 00 | 00 00 00
Chloramphenicol 13 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 13 0 0,0 00 538 462 00 0,0 0,0 0,0
Cefotaxime 13 0 0,0 00 846 154 00 | 00 00 00 00
Ceftazidime 13 0 0,0 385 538 77 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 13 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 13 0 00 | 00 231 769 00 | 00 00 00 00 00 00 00 00
Ampicillin 13 0 0,0 00 846 154 00 I 0,0 0,0 0,0 0,0
Colistin (1) 13 | 1000 00 |00
Sulfamethoxazole 13 0 0,0 77 00 308 462 154 0,0 I 00 00 00
Trimethoprim 13 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 13 0 0,0 231 692 77 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.37: S. Tennessee from feeding stuffs (2009)
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Gentamicin 7 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 7 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 7 0 0,0 0,0 00 286 429 286] 00 0,0 0,0
Chloramphenicol 7 0 0,0 00 143 857 00 0,0 0,0 0,0
Florfenicol 7 0 0,0 00 714 286 00 0,0 0,0 0,0
Cefotaxime 7 0 0,0 429 286 286 00 I 0,0 0,0 0,0 0,0
Ceftazidime 7 0 0,0 429 429 143 00 I 00 00 00 00
Nalidixic acid 7 0 0,0 100,0 0,0 0,0 0,0 0,0 0,0
Ciprofloxacin 7 0 0,0 00 571 429 00 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 7 0 0,0 143 857 00 00 | 00 00 00 00
Colistin (1) 7 | 1000 00 | 00
Sulfamethoxazole 7 0 0,0 0,0 00 143 571 286 0,0 I 0,0 0,0 0,0
Trimethoprim 7 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 7 0 0,0 00 857 143 00 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.38: S. Typhimurium from feeding stuffs (2009)
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Antimicrobial tested F 52585 6 6 6 © S S «4 ~ = o 9 8§ 3 ¥ & 8 S 8
Gentamicin 17 2 18 765 118 00 0000 59 59 00 | 00
Kanamycin 17 1 59 91 00] 0o 00 00 00 59
Streptomycin 17 11 647 00 00 235 118 00 ] 00 176 471
Chloramphenicol 17 4 23,5 18 118 529 00 0,0 00 | 235
Florfenicol 17 2 18 118 647 118 00 ] 59 59 00
Cefotaxime 17 0 00 412 588 00 00 ] 00 00 00 | 00
Ceftazidime 17 0 00 588 353 59 00] 00 00 00 00
Nalidixic acid 17 0 00 1000 00 00 00 00 | 00
Ciprofloxacin 17 o 00118 00 84 59|00 00 00 00 00 00 00 |00
Ampicillin 1711 64z 18 176 59 00] 00 00 00 647
Colistin (1) 17 | 1000 00 | 00
Sulfamethoxazole 17 11 64,7 0,0 59 00 294 00 0,0 I 0,0 00 64,7
Trimethoprim 17 1 59 941 00 00 I 00 00 00 00 | 59
Tetracycline 17 12 706 118 176 00 00] 00 59 00 | 647

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.1.3.4

Isolates from animals

Tab. 20.39: Salmonella spp. from animals (2009)
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Antimicrobial tested 8 S258gl2 2 2 2 2 2 82 4 4 <« o 2 8 3 % B o 8 g
Gentamicin 1901 44 23 773 189 13 02 ] 04 11 08 02 | 01
Kanamycin 1901 79 42 94,7 1,2 I 0,1 0,8 0,1 0,1 3,1
Streptomycin 1901 530 279 8,7 12,7 220 174 113 8,7 7,0 12,2
Chloramphenicol 1901 141 74 38 425 448 15| o1 o1 [ 78
Florfenicol 1901 115 6,0 11,3 638 17,3 1,6 2,2 23 1,6
Cefotaxime 1901 11 0,6 478 417 9,2 0,7 I 0,1 0,0 0,0 0,5
Ceftazidime 1901 9 05 665 282 45 03] o2 o2 00 of
Nalidixic acid 1901 117 6,2 90,8 26 0,4 0,1 0,6 55
Ciprofloxacin 1901 130 6,8 18 19,7 62,8 8,9 I 0,6 29 1,9 09 0,4 0,0 0,0 0,0
Ampicillin 1901 507 26,7 80 480 163 1,1 ] 01 00 00 | 266
Colistin (1) 1901 999 01 | 00
Sulfamethoxazole 1901 520 274 55 65 160 375 67 06 ] o1 o1 272
Trimethoprim 1901 143 75 %08 16 o1]o1 00 00 00|75
Tetracycline 1901 484 25,5 18,0 51,6 4.8 0,1 I 0,2 3,6 34 18,2

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.40: S. 4,[5],12:i:- from

animals (2009)
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Antimicrobial tested F 32 3£ 3 IS} c S o o o - ~ < © 3 & 3 3 & B S IS
Gentamicin 212 4 1,9 778 175 28 00 | 09 00 05 05 00
Kanamycin 212 9 4.2 943 14 I 0,0 0,0 0,0 0,0 4,2
Streptomycin 212 200 943 00 09 24 24 00| 1,9 241 684
Chloramphenicol 212 7 33 09 236 712 09 0,0 0,0 33
Florfenicol 212 4 1.9 14 594 354 19 0,0 0,5 14
Cefotaxime 212 4 19 50,0 392 85 0,5 I 0,0 0,0 0,0 39
Ceftazidime 212 4 1,9 679 274 28 00 | 14 05 00 | 00
Nalidixic acid 212 5 2,4 90,1 71 0,5 0,0 0,0 24
Ciprofloxacin 212 6 2,8 0,0 47 764 16,0 I 0,5 0,0 24 0,0 0,0 0,0 0,0 0,0
Ampicillin 212 199 939 05 28 24 05 | 00 00 00 | 939
Colistin (1) 212 | 1000 00 | 00
Sulfamethoxazole 212 199 93,9 0,9 0,0 0,9 4,2 0,0 0,0 I 0,0 05 934
Trimethoprim 212 14 66 929 05 00 | 00 00 00 00 | 66
Tetracycline 212 183 86,3 1,4 9,9 24 0,0 I 0,0 0,0 0,0 | 863

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.41: S. Subspec. llla from animals (2009)
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Gentamicin 49 0 0,0 796 204 00 0000 00 00 00 |00
Kanamycin 49 0 0,0 98,0 20 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 49 0 0,0 408 592 00 00 00 I 00 00 | 00
Chloramphenicol 49 0 0,0 61 653 286 00 0,0 0,0 0,0
Florfenicol 49 0 0,0 36,7 633 00 0,0 0,0 0,0 0,0
Cefotaxime 49 0 0,0 653 265 82 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 49 0 0,0 898 102 00 00 | 00 00 00 00
Nalidixic acid 49 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 49 0 0,0 00 388 612 00 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 49 0 0,0 163 592 224 20 | 00 00 00 00
Colistin (1) 49 | 1000 00 | 00
Sulfamethoxazole 49 0 0,0 20 184 469 327 00 0,0 I 0,0 0,0 0,0
Trimethoprim 49 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 49 0 0,0 34,7 653 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.42: S. Subspec. lllb from animals (2009)
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Gentamicin 175 0 00 851 137 11 00 [ 00 00 00 00 | 00
Kanamycin 175 1 06 99 06] 00 00 00 00 06
Streptomycin 175 21 120 00 11 57 514 207| 74 46 00
Chloramphenicol 175 0 0,0 149 709 131 11 0,0 0,0 0,0
Florfenicol 175 0 00 371 606 11 11]00 00 | 00
Cefotaxime 175 0 00 869 126 06 00 ] 00 00 00 [ 00
Ceftazidime 175 0 00 %0 40 00 00] o0 00 00 00
Nalidixic acid 175 4 23 %0 17 00 ] 00 11 [ 11
Ciprofloxacin 175 3 17 | 149 486 303 46 ]| 11 06 00 00 00 00 00 | 00
Ampicillin 175 1 06 286 623 80 06] 00 00 00 06
Colistin (1) 175 | 1000 00 | 00
Sulfamethoxazole 175 1 0,6 40 46 234 566 103 06 I 0,0 0,0 0,6
Trimethoprim 175 0 0,0 989 11 0,0 I 00 00 00 00 | 00
Tetracycline 175 9 51 554 383 11 00 ] o6 00 23 23

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.43: S. Subspec. IV from animals (2009)
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Gentamicin 62 0 0,0 806 194 00 0000 00 00 00 |00
Kanamycin 62 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 62 1 17,7 0,0 1,6 65 323 41,9' 145 32 0,0
Chloramphenicol 62 0 0,0 16 468 516 00 0,0 0,0 0,0
Florfenicol 62 0 0,0 97 726 17,7 00 0,0 0,0 0,0
Cefotaxime 62 0 0,0 484 403 113 00 I 0,0 0,0 0,0 0,0
Ceftazidime 62 0 0,0 67,7 274 48 00 | 00 00 00 00
Nalidixic acid 62 1 1,6 984 0,0 0,0 I 0,0 0,0 1,6
Ciprofloxacin 62 2 3,2 00 226 66,1 81 I 1,6 16 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 62 0 0,0 65 629 258 48 | 00 00 00 00
Colistin (1) 62 | 1000 00 | 00
Sulfamethoxazole 62 1 1,6 1,6 97 290 435 113 32 I 0,0 0,0 1,6
Trimethoprim 62 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 62 0 0,0 61,3 37,1 1,6 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.44: S. Derby from animals (2009)
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Gentamicin 25 1 4,0 600 320 40 00 00 00 40 00 | 00
Kanamycin 25 0 0,0 96,0 4,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 25 8 320 00 40 360 240 40| 00 240 80
Chloramphenicol 25 0 0,0 00 240 720 40 0,0 0,0 0,0
Florfenicol 25 0 0,0 00 560 400 40 0,0 0,0 0,0
Cefotaxime 25 0 0,0 40 640 280 40 ] 00 00 00 | 00
Ceftazidime 25 0 0,0 80 680 240 00 I 0,0 0,0 0,0 0,0
Nalidixic acid 25 0 0,0 96,0 4,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 25 0 00| 00 240 560 200] 00 00 00 00 00 00 00 00
Ampicillin 25 6 24,0 40 440 280 00 I 0,0 0,0 00 24,0
Colistin (1) 25 | 1000 00 |00
Sulfamethoxazole 25 9 36,0 0,0 40 200 400 00 0,0 I 0,0 0,0 36,0
Trimethoprim 25 6 24,0 760 00 00 I 00 00 00 00 [ 240
Tetracycline 25 8 32,0 80 480 120 00 I 0,0 0,0 0,0 320

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.45: S. Dublin from animals (2009)
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Gentamicin 41 0 0,0 %02 98 00 00]o0 00 00 00 |00
Kanamycin 41 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 41 0 0,0 0,0 24 561 293 12‘2| 0,0 0,0 0,0
Chloramphenicol 41 1 24 00 878 98 0,0 0,0 0,0 24
Florfenicol 41 0 0,0 73 854 73 0,0 0,0 0,0 0,0
Cefotaxime 41 0 0,0 854 98 24 24 I 0,0 0,0 0,0 0,0
Ceftazidime 41 0 0,0 878 98 24 00 | 00 00 00 00
Nalidixic acid 41 0 0,0 976 24 0,0 I 0,0 0,0 0,0
Ciprofloxacin 41 1 24 00 390 512 73 I 24 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 41 1 24 488 390 73 24 | 00 00 00 24
Colistin (1) #“ | 1000 00 | 00
Sulfamethoxazole 41 1 2,4 49 244 341 341 00 00 I 00 00 24
Trimethoprim 41 0 0,0 976 24 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 41 1 2,4 341 585 49 0,0 I 0,0 0,0 0,0 24

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.46: S. Enteritidis from animals (2009)
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Gentamicin 212 0 0,0 840 156 05 00 ] 00 00 00 00 | 00
Kanamycin 212 0 00 %95 05] 00 00 00 00 00
Streptomycin 212 2 0,9 547 321 85 33 05] 05 00 05
Chloramphenicol 212 0 0,0 09 566 425 00 0,0 0,0 0,0
Florfenicol 212 0 0,0 33 892 75 0,0 0,0 0,0 0,0
Cefotaxime 212 0 0,0 415 547 38 00 ] 00 00 00 | 00
Ceftazidime 212 0 0,0 778 222 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 212 6 2,8 9,2 09 0,0 I 0,0 0,9 1,9
Ciprofloxacin 212 6 28 |00 94 783 94 ] o9 14 00 05 00 00 00 00
Ampicillin 212 4 1.9 28 656 292 05 I 0,0 0,0 0,0 1,9
Colistin (1) 212 | 1000 00 | 00
Sulfamethoxazole 212 1 05 00 33 179 736 47 00 I 00 00 05
Trimethoprim 212 0 0,0 98,1 1.9 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 212 1 0,5 13,2 830 33 0,0 I 0,0 0,0 0,0 0,5

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.47: S. Saintpaul from animals (2009)
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Gentamicin 39 24 615 308 77 00 00] 00 436 179 00 | 00
Kanamycin 39 24 61,5 385 0,0 I 26 385 51 00 154
Streptomycin 39 25 64,1 0,0 0,0 26 5,1 28,2'38‘5 10,3 | 154
Chloramphenicol 39 0 0,0 51 26 641 282] 00 0,0 0,0
Florfenicol 39 0 0,0 51 282 410 256 00 0,0 0,0
Cefotaxime 39 1 2,6 308 154 359 154 I 26 0,0 0,0 0,0
Ceftazidime 39 0 0,0 359 256 333 51 | 00 00 00 00
Nalidixic acid 39 27 69,2 30,8 0,0 0,0 I 0,0 26 | 66,7
Ciprofloxacin 39 27 69,2 | 0,0 00 308 0,0 I 00 179 00 359 154 0,0 0,0 0,0
Ampicillin 39 31 795 00 154 00 51 | 00 00 00 795
Colistin (1) 39 | 1000 00 | 00
Sulfamethoxazole 39 36 92,3 0,0 0,0 0,0 5,1 2,6 0,0 I 0,0 00 923
Trimethoprim 39 13 333 462 179 26| 00 00 00 00 [333
Tetracycline 39 20 51,3 0,0 26 436 26 I 0,0 26 103 385

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.48: S. Subspec. | rough from animals (2009)
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Gentamicin 42 4 9,5 810 95 0,0 0,0 I 0,0 4,8 48 0,0 0,0
Kanamycin 42 3 71 929 0,0 I 0,0 2,4 0,0 0,0 4,8
Streptomycin 42 6 14,3 214 167 167 119 19,0| 4.8 4.8 48
Chloramphenicol 42 3 71 71 476 357 24 0,0 0,0 71
Florfenicol 42 1 24 143 571 262 00 f 00 24 00
Cefotaxime 42 0 0,0 16,7 66,7 119 48 I 0,0 0,0 0,0 0,0
Ceftazidime 42 0 0,0 333 524 95 4,8 I 0,0 0,0 0,0 0,0
Nalidixic acid 42 10 23,8 73,8 0,0 2,4 I 0,0 00 | 238
Ciprofloxacin 42 10 238 0,0 24 571 16,7 I 0,0 71 143 24 0,0 0,0 0,0 0,0
Ampicillin 42 7 16,7 95 381 333 24 I 0,0 0,0 00 16,7
Colistin (1) 42 | 1000 00 | 00
Sulfamethoxazole 42 15 357 24 71 262 262 00 24 I 00 00 357
Trimethoprim 42 2 4.8 929 24 00 I 00 00 00 00 | 48
Tetracycline 42 15 35,7 19,0 405 48 0,0 I 0,0 4,8 48 @ 26,2

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.49: S. Typhimurium from animals (2009)
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Antimicrobial tested F 32 353&|S5 5 6 3 oS oS S 4 & s o S § F S8 & 8 = R
Gentamicin 506 5 10 735 243 10 0200 02 06 00 |02
Kanamycin 506 34 67 927 o6] 0o 00 00 00 67
Streptomycin 506 217 429 00 34 259 130 148|208 97 125
Chloramphenicol 506 124 245 28 326 391 1,0 0,0 02 243
Florfenicol 506 107 21,1 138 496 134 20| 79 81 51
Cefotaxime 506 2 04 449 458 83 06 ] 00 00 00 | 04
Ceftazidime 506 2 04 700 265 32 00] o2 02 00 00
Nalidixic acid 506 23 45 95 38 02] 00 o4 42
Ciprofloxacin 506 26 51 |00 140 706 13|06 22 24 00 00 00 00 00
Ampicillin 506 208 41,1 22 439 125 04 | 02 00 00 409
Colistin (1) 506 998 02 | 00
Sulfamethoxazole 506 216 42,7 144 89 43 241 49 0,6 I 0,0 00 427
Trimethoprim 506 68 134 854 12 0002 00 00 00 [132
Tetracycline 506 199 393 57 482 67 00| os 130 71 186

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

20.1.3.5

Isolates from food

Tab. 20.50: Salmonella spp. from food (2009)
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Gentamicin 883 16 1.8 757 210 14 02| 00 05 11 02 | 00
Kanamycin 883 40 45 95,0 05 I 0,2 0,6 03 0,2 312,
Streptomycin 883 325 368 63 92 260 135 82| 76 91 202
Chloramphenicol 883 89 101 17 333 527 23] 00 o7 | 94
Florfenicol 883 63 71 44 623 234 27 39 29 03
Cefotaxime 883 11 12 334 479 159 16 ]| 00 00 00 [ 12
Ceftazidime 883 1 1,2 512 395 7.7 0,3 I 0,2 0,5 0,0 0,6
Nalidixic acid 883 99 11,2 84,9 29 0,9 0.2 1,0 10,0
Ciprofloxacin 83 111 126 03 99 676 96|05 50 46 18 07 00 00 00
Ampicillin 883 390 442 3,1 356 159 14 I 0,0 0,0 0,0 442
Colistin (1) 883 | 1000 00 | 00
Sulfamethoxazole 883 385 436 03 20 149 334 55 o01]00 o1 435
Trimethoprim 883 136 15,4 82,6 1,9 0,1 I 0,0 0,0 0,0 0,0 15,4
Tetracycline 883 381 43,1 9,4 41,7 57 0,1 I 0,1 54 4,0 33,6

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.51: S. 4,[5],12:i:- from food (2009)
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Gentamicin 158 0 0,0 778 203 19 00 ] 00 00 00 00 | 00
Kanamycin 158 7 4.4 956 0,0 I 0,0 0,0 0,0 0,0 4,4
Streptomycin 158 141 89,2 0,0 0,6 8,9 0,6 0,6 I 00 234 658
Chloramphenicol 158 1 0,6 06 323 665 00 0,0 0,6 0,0
Florfenicol 158 0 0,0 13 67,7 304 06 0,0 0,0 0,0
Cefotaxime 158 0 0,0 443 43,0 120 06 I 0,0 0,0 0,0 0,0
Ceftazidime 158 0 0,0 684 278 32 06 | 00 00 00 00
Nalidixic acid 158 0 0,0 949 51 0,0 I 00 00 ' 00
Ciprofloxacin 158 0 0,0 0,0 25 816 158 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 158 141 89,2 00 76 32 00 | 00 00 00 | 892
Colistin (1) 158 | 1000 00 | 00
Sulfamethoxazole 158 142 89,9 0,0 1,3 0,0 8,9 0,0 0,0 I 0,0 00 899
Trimethoprim 158 6 38 92 00 00 | 00 00 00 00 38
Tetracycline 158 134 84,8 06 127 19 0,0 I 0,0 0,0 06 | 842

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.52: S. Derby from food (2009)
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Gentamicin 52 0 0,0 788 212 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 52 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 52 4 7.7 0,0 0,0 59,6 26,9 5,8' 1,9 38 1,9
Chloramphenicol 52 1 1.9 00 135 827 19 0,0 1,9 0,0
Florfenicol 52 0 00 19 462 500 19 ]| 00 00 | 00
Cefotaxime 52 0 0,0 38 82,7 135 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 52 0 00 15 769 115 00 ] 00 00 00 00
Nalidixic acid 52 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 52 0 0,0 0,0 135 692 173 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 52 4 77 19 673 212 19| 00 00 00 | 77
Colistin (1) 52 | 1000 00 | 00
Sulfamethoxazole 52 9 17,3 0,0 38 308 481 00 0,0 I 0,0 00 173
Trimethoprim 52 9 173 788 38 00] 00 00 00 00 173
Tetracycline 52 8 154 58 692 96 00 ] oo 00 00 154

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.53: S. Enteritidis from food (2009)
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Gentamicin 105 0 0,0 86,7 133 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 105 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 105 0 0,0 51,4 438 48 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 105 0 0,0 1,9 467 514 00 0,0 0,0 0,0
Florfenicol 105 0 0,0 48 886 67 0,0 0,0 0,0 0,0
Cefotaxime 105 0 0,0 495 40,0 105 00 I 0,0 0,0 0,0 0,0
Ceftazidime 105 0 0,0 781 21,0 1,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 105 9 8,6 86,7 3.8 1,0 I 0,0 19 6,7
Ciprofloxacin 105 10 9,5 10 133 743 19 I 0,0 7.6 1,0 1,0 0,0 0,0 0,0 0,0
Ampicillin 105 9 8,6 10 619 257 29 I 0,0 0,0 0,0 8,6
Colistin (1) 105 | 1000 00 | 00
Sulfamethoxazole 105 0 0,0 00 10 181 762 48 00 I 00 00 ' 00
Trimethoprim 105 0 0,0 990 1,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 105 0 0,0 26,7 714 19 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.54: S. Infantis from food (2009)
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Gentamicin 40 0 00 775 225 00 0000 00 00 00 |00
Kanamycin 40 0 00 975 25] 00 00 00 00 00
Streptomycin 40 8 200 00 00 450 150 200|150 25 @25
Chloramphenicol 40 1 25 00 300 650 25 0,0 25 0,0
Florfenicol 40 0 00 25 500 425 50| 00 00 00
Cefotaxime 40 2 50 75 575 215 25|00 00 00 | 50
Ceftazidime 40 2 50 125 675 150 00 ] 00 00 00 50
Nalidixic acid 40 13 325 675 00 00| 00 25 | 300
Ciprofloxacin 40 13 325[00 25 575 75|00 100 150 75 00 00 00 | 00
Ampicillin 40 4 100 50 550 275 25|00 00 00 100
Colistin (1) 40 | 1000 00 |00
Sulfamethoxazole 40 17 42,5 0,0 00 175 325 75 0,0 I 0,0 00 425
Trimethoprim 40 2 50 950 00 00] oo 00 00 00|50
Tetracycline 40 14 350 100 475 75 00] 00 00 125 225

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.55: S. Newport from food (2009)
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Gentamicin 25 0 0,0 720 280 00 0000 00 00 00 |00
Kanamycin 25 2 8,0 92,0 0,0 I 0,0 0,0 0,0 0,0 8,0
Streptomycin 25 0 0,0 0,0 80 600 240 80 I 0,0 0,0 0,0
Chloramphenicol 25 0 0,0 40 520 40,0 4,0 0,0 0,0 0,0
Florfenicol 25 0 0,0 16,0 80,0 40 0,0 0,0 0,0 0,0
Cefotaxime 25 0 0,0 48,0 400 120 00 I 0,0 0,0 0,0 0,0
Ceftazidime 25 0 0,0 800 160 40 00 I 00 00 00 00
Nalidixic acid 25 4 16,0 800 40 00 I 00 00 | 16,0
Ciprofloxacin 25 5 20,0 [ 40 120 520 120 I 0,0 00 160 0,0 4,0 0,0 0,0 0,0
Ampicillin 25 16 64,0 40 200 120 00 | 00 00 00 | 640
Colistin (1) 25 | 1000 00 | 00
Sulfamethoxazole 25 3 12,0 0,0 00 560 240 80 0,0 I 0,0 00 12,0
Trimethoprim 25 1 4,0 880 8,0 0,0 I 0,0 0,0 0,0 0,0 4,0
Tetracycline 25 17 68,0 24,0 80 0,0 0,0 I 0,0 0,0 4,0 | 64,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.56: S. Paratyphi B dT+ from food (2009)
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Gentamicin 38 3 79 842 79 00 0000 00 53 26 |00
Kanamycin 38 4 10,5 89,5 0,0 I 0,0 0,0 0,0 2,6 7.9
Streptomycin 38 9 237 00 00 26 184 55,3| 53 105 7,9
Chloramphenicol 38 6 15,8 53 342 421 26 0,0 53 | 10,5
Florfenicol 38 0 0,0 184 553 237 26 0,0 0,0 0,0
Cefotaxime 38 7 18,4 79 421 316 00 | 00 00 00 184
Ceftazidime 38 7 18,4 105 632 79 0,0 I 53 53 0,0 7.9
Nalidixic acid 38 30 78,9 158 26 26 I 0,0 00 | 789
Ciprofloxacin 38 31 816 | 00 00 132 53 | 53 421 289 26 26 00 00 00
Ampicillin 38 15 39,5 26 237 289 53 I 0,0 0,0 00 395
Colistin (1) 38 | 1000 00 |00
Sulfamethoxazole 38 17 44,7 26 79 342 79 2,6 0,0 I 0,0 26 421
Trimethoprim 38 37 974 26 00 00 I 00 00 00 00 974
Tetracycline 38 9 23,7 21,1 500 53 0,0 I 0,0 0,0 00 237

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.57: S. Saintpaul from food (2009)
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Gentamicin 26 10 385 346 269 00 00 ] 00 154 231 00 | 00
Kanamycin 26 10 38,5 61,5 0,0 I 77 192 115 00 0,0
Streptomycin 26 15 57,7 00 00 154 38 231 I 308 115 154
Chloramphenicol 26 0 0,0 00 154 57,7 269(| 0,0 0,0 0,0
Florfenicol 26 0 0,0 00 462 269 269 00 0,0 0,0
Cefotaxime 26 0 0,0 11,5 269 423 192 I 0,0 0,0 0,0 0,0
Ceftazidime 26 0 0,0 192 346 385 77|00 00 00 00
Nalidixic acid 26 12 46,2 346 77 11,5' 0,0 77 | 385
Ciprofloxacin 26 18 69,2 | 0,0 38 231 38 I 0,0 77 115 346 154 00 0,0 0,0
Ampicillin 26 20 769 00 77 154 00] 00 00 00 769
Colistin (1) 26 | 1000 00 | 00
Sulfamethoxazole 26 15 57,7 0,0 0,0 00 231 192 0,0 I 0,0 00 57,7
Trimethoprim 26 5 192 615 192 00 ] 00 00 00 00 [192
Tetracycline 26 12 46,2 00 231 308 00 I 0,0 0,0 0,0 | 462

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.58: S. Senftenberg from food (2009)
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Gentamicin 37 0 0,0 811 189 00 00 00 00 00 00 | 00
Kanamycin 37 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 37 0 0,0 00 27 703 243 27 | 00 00 00
Chloramphenicol 37 0 0,0 00 324 676 00 0,0 0,0 0,0
Florfenicol 37 0 0,0 00 784 216 00 0,0 0,0 0,0
Cefotaxime 37 0 0,0 54 486 405 54 | 00 00 00 00
Ceftazidime 37 0 0,0 243 541 216 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 37 2 54 946 0,0 0,0 I 0,0 27 27
Ciprofloxacin 37 2 54 | 00 207 622 27|27 27 00 00 00 00 00 00
Ampicillin 37 0 0,0 27 541 378 54 I 0,0 0,0 0,0 0,0
Colistin (1) a7 | 1000 00 | 00
Sulfamethoxazole 37 0 0,0 00 27 378 486 108 0,0 I 00 00 ' 00
Trimethoprim 37 0 0,0 97,3 27 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 37 0 0,0 10,8 784 10,8 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.59: S. Subspec. | rough from food (2009)
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Gentamicin 33 3,0 667 273 30 00] 00 00 30 00 |00
Kanamycin 33 1 30 970 o00] 0o 00 00 00 30
Streptomycin 38 19 576 00 91 212 61 61|00 121 455
Chloramphenicol 33 7 21,2 9,1 18,2 485 3,0 0,0 00 21,2
Florfenicol 33 2 61 121 303 364 152] 30 30 00
Cefotaxime 33 0 00 91 667 242 00 ] 00 00 00 | 00
Ceftazidime 33 0 00 212 667 121 00 ] 00 00 00 00
Nalidixic acid 33 0 0,0 97,0 3,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 33 o 00|00 91 727 182]00 00 00 00 00 00 00 00
Ampicillin 33 24 727 00 212 61 00] 00 00 o0 727
Colistin (1) 33 | 1000 00 | 00
Sulfamethoxazole 33 23 69,7 0,0 00 121 182 0,0 0,0 I 0,0 00 697
Trimethoprim 33 11 333 636 30 00] 00 00 00 00 [333
Tetracycline 33 23 697 61 182 61 00] 30 ot 30 545

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.60: S. Typhimurium from food (2009)
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Gentamicin 185 1 05 703 265 22 05] 00 00 05 00 | 00
Kanamycin 185 10 54 935 11]00 00 00 00 54
Streptomycin 185 112 60,5 00 22 141 168 65 | 216 135 254
Chloramphenicol 185 67 36,2 16 195 405 22 0,0 00 | 362
Florfenicol 185 59 31,9 22 432 211 16 | 178 135 05
Cefotaxime 185 0 00 405 422 146 27|00 00 00 | 00
Ceftazidime 185 0 00 638 314 49 00] 00 00 00 00
Nalidixic acid 185 12 65 903 32 00] o5 00 | 59
Ciprofloxacin 185 12 65|00 76 741 19]oo 38 22 05 00 00 00| 00
Ampicillin 185 136 735 00 141 119 o05] 00 00 00 735
Colistin (1) 185 | 1000 00 | 00
Sulfamethoxazole 185 134 724 0,0 1,6 54 16,2 3,8 0,5 I 0,0 00 724
Trimethoprim 185 42 22,7 757 16 00 I 00 00 00 00 227
Tetracycline 185 130 703 11 222 65 00] 00 243 92 | 368

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.2 Salmonellaisolates from animals

20.2.1 Distribution of the serovars in animals

Tab. 20.61: The ten most frequent serovars in animals, livestock and the four main livestock species

(2009)
Animal Other
total Chicken | Turkey Cattle Pig Livestock |animals

Serovar N % IN % [N % [N |% [N |% [N |% [N |%
Number of isolates 1.901| 59.4| 315 0| 87 0] 221 0| 343 0| 966 0] 935 0
S. Typhimurium 506| 26,6 25| 7,9| 19|21,8| 69]|31,2| 155|45,2| 268| 27,7| 238| 25,5
S. 4,[5],12:i:- 212| 11,2| 12| 3,8 4| 46| 67/30,3| 110[32,1| 193] 20,0] 19| 2,0
S. Enteritidis 212| 11,2| 136 43,2 11 1,1] 11] 5,0 8| 2,3| 156| 16,1| 56| 6,0
S. Subspec. llib 175| 9,2 1] 0,3 0| 0,0 2| 0,9 0| 0,0 3| 03] 172|184
S. Subspec. IV 62| 3,3 0| 0,0 0| 0,0 0| 0,0 0| 0,0 0| 00| 62| 6,6
S. Subspec. llla 49| 26 0| 0,0 0| 0,0 0| 0,0 0| 0,0 0| 0,0| 49| 572
S. Subspec. | rough 42| 22| 25| 79 3| 34 2| 09 6| 1,7 36| 37 6| 0,6
S. Dublin 41| 2.2 0| 0,0 0| 0,0/ 39176 1] 0,3] 40| 41 1] 0,1
S. Saintpaul 39| 21 4] 1,3] 31|356 0| 0,0 0| 0,0] 35| 36 4| 04
S. Derby 25| 1,3 11 0,3 0] 0,0 3| 14| 20| 58| 24| 25 1] 0,1
S. Infantis 24| 13| 10| 3.2 2| 2,3 2| 09 7| 20| 21| 22 3] 0,3
S. Mbandaka 200 1.1 7| 22 0| 0,0 0] 0,0 1 0,3 8| 0,8] 12| 1,3
S. Livingstone 18| 0,9 9| 29 0| 0,0 0| 0,0 5| 1,5] 14| 14 4] 04
S. Senftenberg 18] 0,9 8| 2,5 11 11 2| 0,9 0] 0,0 11] 11 7 0,7
S. Tennessee 171 0,9 7| 2,2 0] 0,0 0| 0,0 0] 0,0 71 0,7/ 10| 11
S. Paratyphi B dT+ 16| 0,8 6| 1,9 0| 0,0 0| 0,0 0| 0,0 6| 06| 10| 1,1
S. Anatum 14| 0,7 5| 1,6 0| 0,0 4] 1,8 3] 09| 12| 1.2 2| 0,2
S. Newport 14| 07 0| 0,0 3| 34 0] 0,0 0| 0,0 3] 03] 11] 1.2
S. London 13| 0,7 0| 0,0 0| 0,0 11 05| 11| 32| 12| 1.2 1] 0,1
S. Ohio 13| 0,7 6| 1,9 0| 0,0 0| 0,0 5/ 15| 11| 11 2| 0,2
S. Montevideo 13| 0,7 3] 1,0 2| 2,3 0| 0,0 0| 0,0 5| 0,5 8| 09
S. 9,12:-:- 9| 05 2| 06 0| 0,0 6| 27 11 0,3 9| 0,9 0| 0,0
S. 4,12:d:- 8| 04 6| 1,9 11 1.1 0| 0,0 1] 0,3 8| 0,8 0| 0,0
S. Heidelberg 5| 0,3 0| 0,0 5| 57 0| 0,0 0| 0,0 5| 0,5 0| 0,0
S. Minnesota 3] 0,2 0| 0,0 2| 2,3 0| 0,0 0| 0,0 2| 0,2 1] 0,1
S. Goldcoast 3| 0,2 0| 0,0 0| 0,0 3| 14 0| 0,0 3] 0,3 0| 0,0
S. Muenster 3| 0,2 0| 0,0 0| 0,0 2| 0,9 0| 0,0 2| 0,2 1] 0,1
S. Give 2| 01 0| 0,0 2| 2,3 0| 0,0 0| 0,0 2| 0,2 0| 0,0
S. Schwarzengrund 2| 0.1 0| 0,0 2| 2,3 0| 0,0 0| 0,0 2| 0,2 0| 0,0
Other serovars 323| 17,0| 42| 13,3 9]10,3 8| 3,6 9| 26| 68| 7,0| 255|27,3
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Tab. 20.62: Development of proportions of the ten most frequent serovars from cattle (2000-2009)

Year 2000 |2001 |2002 |2003 |2004 |2005 |2006 |2007 |2008 |2009 |Total
Number of isolates 408| 330| 542| 362| 315| 279| 338| 304| 334 221 3433
S. Typhimurium 70,6| 858| 795| 57,2 59,7| 548| 48,2| 382 36,8] 312 58,9
S. 4,[5],12:i:- 0,0 0,6 0,2 0,0 25 1,1 38| 105| 13,2] 30,3 5,0
S. Dublin 0,0 0,3 2,6 3,6 4,1 57 4,7 2,6 99| 176 4,5
S. Enteritidis 25 5,2 3,7 12,7 4,1 9,7 8,3 79| 135 5,0 7,0
S. 9,12:-:- 1,2 0,3 5,2 0,8 1,0 2,2 2,7 23 1,5 2,7 21
S. Anatum 2,0 0,0 1,3 3,3 2,9 1,4 9,2 7,2 4,2 1,8 3,2
S. Goldcoast 0,0 0,0 0,2 0,0 0,3 25 0,3 1,0 1,2 1,4 0,6
S. Derby 0,5 0,0 0,0 0,3 0,0 0,7 1,2 0,7 0,6 1,4 0,5
S. Infantis 44 0,3 06| 44 5,7 0,7 3,3 6,6 1,5 0,9 2,8
S. Subspec. | rough 22 24 20| 47 1,3 1,8 1,8 3,3 0,9 0,9 2,2
S. Senftenberg 8,6 0,3 0,2 0,0 0,0 0,0 0,3 0,0 0,3 0,9 1,2
S. Muenster 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 1,8 0,9 0,2
S. Subspec. llIb 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,9 0,1
Other serovars 8,1 4,8 46| 13,0] 184| 194| 16,3| 19,7| 147 41 11,8
Tab. 20.63: Development of proportions of the ten most frequent serovars from pigs (2000—2009)

Year 2000 |2001 [2002 [2003 |2004 |2005 |2006 [2007 [2008 [2009 |Total
Number of isolates 548 | 285 259 | 425 411 414 462 498 518 343 4163
S. Typhimurium 82,8| 81,1| 822| 685| 727 725| 64,9| 56,0 44,0 452 62,3
S. 4,[5],12:i:- 0,0 04 1,9 59 5,1 6,3 10,0 193] 21,2] 321 7,9
S. Derby 51 7,4 50 7.8 9,7 6,8 7,6 8,8 11,0 5,8 7,2
S. London 1,3] 1,8 1,2 05 0,5 1,2 2,2 2,0 1,7 3,2 1,3
S. Enteritidis 0,7 11 0,8 4,0 0,2 1,4 1,5 1,8 25 23 1,5
S. Infantis 05| 04 1,2 1,2 0,5 1,7 1,7 1,6 3,1 20 1,3
S. Subspec. | rough 0,7] 14 04| 12 0,7 29 2,6 24 4,6 1,7 1,8
S. Livingstone 0,7, 11 04| 05 0,0 1,0 1,3 1,4 0,4 1,5 0,7
S.Ohio 0,0 0,0 04| 0,0 0,7 0,0 1,1 0,6 0,2 1,5 0,3
S. Anatum 09| 0,0 04| 38 0,0 0,2 1,3 0,4 1,4 0,9 0,9
S. Panama 0,0 0,0 0,0 1,9 0,0 0,0 0,6 0,0 0,6 0,6 0,3
S. of group D1 0,0 0,0 04| 05 0,0 0,2 0,0 0,2 0,0 0,6 0,1
Other serovars 7.1 5,6 5,8 4.5 9,7 5,8 5,2 54 9,3 2,6 14,3
Tab. 20.64: Development of proportions of the ten most frequent serovars from chicken (2000-2009)

Year 2000 [2001 |2002 |2003 |2004 [2005 [2006 |2007 |2008 |2009 |Total
Number of isolates 341| 455| 300| 372| 539 199 149| 208| 364 315 3242
S. Enteritidis 196| 244| 37,7| 18,0 10,0, 20,6| 26,8| 47,1| 385| 432 26,7
S. Typhimurium 94| 10,3 6,00 4,0 91 13,1] 10,1 10,6 41 7.9 8,1
S. Subspec. | rough 1,8 2,0 4,0 1,3 1,7 3,0 27 6,7 4.4 7,9 3,3
S. 4,[5],12:i:- 0,0 0,2 0,7 0,3 1,1 6,0 1,3 1,9 1,4 3,8 1,4
S. Infantis 0,6 24 1,7] 18,0 16,0 111] 121 0,5 27 3,2 7,2
S. Livingstone 14,7 3,7 27 8,6 6,7 1,0 1,3 3,4 55 29 5,6
S. Senftenberg 0,6 24 1,7 0,5 0,6 1,5 0,7 0,0 0,5 2,5 1,1
S. Mbandaka 2,1 44 23 3,5 1,1 25 0,0 5,8 2,5 2,2 2,7
S. Tennessee 0,6 0,9 0,7 0,0 0,2 0,5 0,0 0,0 0,0 2,2 0,5
S. 4,12:d:- 22,0| 33,8 0,7 86| 21,3 1,0 4,0 3,8 19,2 1,9 14,5
S. Paratyphi B dT+ 4,4 26| 17,0 94| 10,6| 131 8,7 29 3,0 1,9 7,2
S. Ohio 0,0 0,0 0,0 0,5 0,0 1,5 0,0 0,5 1,1 1,9 0,5
Other serovars 24,3| 12,7 250| 272 21,7| 251| 322| 16,8 17,0 184 21,2
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Tab. 20.65: Development of proportions of the ten most frequent serovars from turkeys (2000-2009)

Year 2000 |2001 |2002 [2003 |2004 |2005 |[2006 |2007 |2008 [2009 |Total
Number of isolates 48| 179| 318 172 108 117 141 80 72 87 1322
S. Saintpaul 00| 22| 36,2 30,8] 10,2| 248| 12,8| 31,3| 41,7| 356 25,6
S. Typhimurium 21| 16,8 47| 93| 315| 103 9,2 8,8 69| 218 12,3
S. Heidelberg 20,8| 246| 21,7] 21,5 6,5 26| 10,6 1,3 0,0 57 15,5
S. 4,[5],12:i:- 0,0 0,0 0,0 0,0 0,0 0,9 0,7 1,3 2,8 4,6 0,7
S. Subspec. | rough 2,1 1,7 25| 1,2 5,6 6,8 0,7 0,0 4,2 3,4 2,8
S. Newport 42| 0,6 0,0 0,0 0,0 0,0 0,0 0,0 2,8 3,4 0,6
S. Montevideo 0,0 0,6 03] 23 46 111 0,7 1,3 0,0 23 2,3
S. Infantis 21 2,8 0,3] 0,0 0,0 0,9 0,0 0,0 1,4 23 0,9
S. Minnesota 0,0 0,0 0,3] 0,0 0,0 0,0 0,0 0,0 1,4 23 0,3
S. Schwarzengrund 0,0] 0,0 0,0] 0,0 0,0 0,0 1,4 0,0 0,0 2,3 0,3
S. Give 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 23 0,2
S. Enteritidis 29,2 50 28| 1,2 7.4 6,8 28| 10,0 2,8 1,1 53
Other serovars 39,6| 458| 31,1| 33,7| 34,3| 359| 61,0| 46,3| 36,1 12,6 40,2
20.2.2 Development of resistance rates in Salmonella isolates from animals
20.2.2.1 Isolates from pigs
Tab. 20.66: Resistance rates in Salmonella isolates from pigs (2009)

Salmonella
Year spp. S. Typhimurium | S. Enteritidis S. 4,[5],12:i:- S. Derby
Tested isolates 343 155 8 110 20
Susceptible 19,2 12,9 87,5 3,6 60,0
Resistant 80,8 87,1 12,5 96,4 40,0
Multiresistant (2) 75,2 81,9 12,5 94,5 35,0
Gentamicin 4.7 2,6 0,0 3,6 5,0
Kanamycin 9,6 13,5 0,0 6,4 0,0
Streptomycin 70,0 72,9 12,5 93,6 30,0
Chloramphenicol 21,3 40,6 0,0 4,5 0,0
Florfenicol 16,9 34,2 0,0 2,7 0,0
Cefotaxime (1) 2,0 1,3 0,0 1,8 0,0
Ceftazidime (1) 1,7 1,3 0,0 1,8 0,0
Nalidixic acid 1,7 0,6 0,0 0,0 0,0
Ciprofloxacin 2,6 1,3 0,0 0,9 0,0
Ampicillin 73,5 82,6 12,5 93,6 25,0
Sulfamethoxazol 74,3 82,6 12,5 93,6 35,0
Trimethoprim (1) 23,0 32,3 0,0 10,9 25,0
Tetracycline 67,9 76,1 12,5 83,6 35,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.67: Resistance rates in Salmonella spp. isolates from pigs

Year 2000 [2001 [2002 |2003 |2004 2005 [2006 |2007 [2008 [2009
Tested isolates 548 285 259 425 411 414 462 498 518 | 343
Susceptible 6,9 10,2 17,8 17,2 16,3 17,4 24,2 18,5 22| 19,2
Resistant 93,1 89,8 82,2 82,8 83,7 82,6 75,8 81,5 78| 80,8
Multiresistant (2) 81,6 74 76,1 74,8 73,2 75,1 70,3 74,9 68,1| 75,2
Gentamicin 3,5 2,8 5 3,5 6,8 5,8 4,5 3,2 52| 47
Kanamycin 4,2 6,7 58 10,8 11,2 12,8 12,1 10 79| 9,6
Streptomycin 73,7 68,4 71,4 69,2 67,9 70,5 65,6 66,1 59,1 70,0
Chloramphenicol 47,6 47,7 49,8 34,4 35,8 40,6 30,7 29,1 19,5| 21,3
Florfenicol 39,8 44,6 45,6 311 33,1 35,3 27,3 247 17,2 16,9
Cefotaxime (1) - - - - - - - 0 0,8 2,0
Ceftazidime (1) - - - - - - - 0 04| 17
Nalidixic acid 3.1 2,5 3,9 1,6 1,2 2,7 4,3 2,2 5| 17
Ciprofloxacin 49 3,2 3,5 1,9 1,7 3,9 54 4.8 5| 26
Ampicillin 721 57,9 67,2 69,4 63,5 67,9 66,5 70,1 61,8| 73,5
Sulfamethoxazol 90,5 83,5 75,3 76,9 79,8 74,6 69,3 74,3 66,6| 74,3
Trimethoprim (1) - - - - - - - 42,9 249 23,0
Tetracycline 78,8 71,2 74,9 72,2 66,4 74,9 66,9 72,7 69,5| 67,9
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials
Tab. 20.68: Resistance rates in S. Typhimurium from pigs

Year 2000 [2001 [2002 |2003 |2004 2005 [2006 |2007 [2008 [2009
Tested isolates 454 231 213 291 299 300 300 279 228| 155
Susceptible 3,3 5,6 12,2 55 7,4 7,3 12,7 7,2 11,8| 12,9
Resistant 96,7 94,4 87,8 94,5 92,6 92,7 87,3 92,8 88,2| 871
Multiresistant (2) 89,9 82,7 84 91,4 85,6 86,3 84 87,5 83,8 81,9
Gentamicin 3,5 3 6,1 41 8,4 6,3 6 3,6 9,2 2,6
Kanamycin 3,7 4,8 6,6 10 14,4 14,3 14,7 11,1 12,71 13,5
Streptomycin 83,3 78,4 79,3 85,9 81,6 81,3 79 78,9 71,5 72,9
Chloramphenicol 55,7 57,6 58,7 47,8 46,2 51,7 42,3 42,7 37,3| 40,6
Florfenicol 47,4 541 54 44 441 48,3 38,3 40,1 33,8| 34,2
Cefotaxime (1) - - - - - - - 0 04| 1,3
Ceftazidime (1) - - - - - - - 0 0] 13
Nalidixic acid 3,5 2,6 3,8 1,4 1,7 3,7 4 3,2 7/ 06
Ciprofloxacin 5.1 3,5 3,3 1,7 2 4.7 5 5,7 7 1,3
Ampicillin 83,9 70,1 77,9 85,9 78,6 78,3 80,7 84,6 78,5| 82,6
Sulfamethoxazol 95,2 91,8 84 92,4 90 86,3 83,3 87,5 82| 82,6
Trimethoprim (1) - - - - - - - 0 33,3| 32,3
Tetracycline 86,8 77,5 82,2 89 77,9 85 77,7 84,2 81,6| 76,1

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.69: Resistance rates in S. Enteritidis from pigs

Year 2000 [2001 |2002 [2003 [2004 [2005 |2006 2007 [2008 [2009
Tested isolates 4 3 2 17 1 6 7 9 13 8
Susceptible 75 100 50 941 100 83,3 100 88,9 100| 87,5
Resistant 25 0 50 5,9 0 16,7 0 11,1 0| 12,5
Multiresistant (2) 0 0 50 0 0 16,7 0 11,1 0] 12,5
Gentamicin 0 0 0 0 0 0 0 0 0| 0,0
Kanamycin 0 0 0 0 0 0 0 0 0] 0,0
Streptomycin 0 0 0 0 0 0 0 0 0] 12,5
Chloramphenicol 0 0 0 0 0 0 0 11,1 0 0,0
Florfenicol 0 0 0 0 0 0 0 11,1 0| 0,0
Cefotaxime (1) - - - - - - - - 0] 0,0
Ceftazidime (1) - - - - - - - - 0] 0,0
Nalidixic acid 0 0 0 0 0 0 0 0 0| 0,0
Ciprofloxacin 0 0 0 0 0 0 0 0 0 0,0
Ampicillin 0 0 0 0 0 0 0 11,1 0| 12,5
Sulfamethoxazol 25 0 0 0 0 16,7 0 11,1 0] 12,5
Trimethoprim (1) - - - - - - - - 0| 0,0
Tetracycline 0 0 0 0 0 16,7 0 11,1 0| 12,5
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.70: Resistance rates in S. 4,[5],12:i:- from pigs
Year 2000 [2001 |2002 [2003 [2004 |[2005 |2006 2007 [2008 [2009
Tested isolates 0 1 5 25 21 26 46 96 110] 110
Susceptible - 0 0 0 4.8 3,8 2,2 2.1 45| 3,6
Resistant 100 100 100 95,2 96,2 97,8 97,9 95,5| 96,4
Multiresistant (2) - 100 100 96 81 80,8 80,4 86,5 88,2 94,5
Gentamicin - 0 0 0 0 0 0 3,1 36| 36
Kanamycin - 0 20 8 0 3,8 2,2 9,4 64| 64
Streptomycin - 100 80 84 71,4 76,9 80,4 83,3 85,5| 93,6
Chloramphenicol - 100 0 12 9,5 7,7 10,9 11,5 1,8] 45
Florfenicol - 100 0 4 4,8 0 10,9 5,2 09| 27
Cefotaxime (1) - - - - - - - 0 0| 18
Ceftazidime (1) - - - - - - - 0 0| 18
Nalidixic acid - 0 0 0 0 0 8,7 1 1,8/ 0,0
Ciprofloxacin - 0 0 0 4.8 0 10,9 7,3 1,8 0,9
Ampicillin - 100 80 84 66,7 76,9 78,3 84,4 88,2| 93,6
Sulfamethoxazol - 100 80 84 90,5 80,8 80,4 85,4 86,4| 93,6
Trimethoprim (1) - - - - - - - 75 10| 10,9
Tetracycline - 100 100 96 76,2 92,3 95,7 90,6 91,8| 83,6

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.71: Resistance rates in S. Derby from pigs

Year 2000 |2001 2002 (2003 2004 |2005 |2006 (2007 |2008 |2009
Tested isolates 28 21 13 33 40 28 35 44 57| 20,0
Susceptible 21,4 33,3 46,2 42,4 60 71,4 74,3 52,3 26,3| 60,0
Resistant 78,6 66,7 53,8 57,6 40 28,6 257 47,7 73,7| 40,0
Multiresistant (2) 35,7 19 23,1 15,2 32,5 14,3 20 40,9 35,1 35,0
Gentamicin 0 4.8 0 0 0 0 0 2,3 0| 5,0
Kanamycin 0 4,8 0 36,4 0 0 2,9 2,3 0| 0,0
Streptomycin 28,6 33,3 30,8 6,1 20 10,7 11,4 25 22,8| 30,0
Chloramphenicol 0 0 0 0 2,5 3,6 2,9 11,4 3,5 0
Florfenicol 0 0 0 0 0 0 0 6,8 3,5 0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 0 4.8 0 0 0 0 8,6 0 0 0
Ciprofloxacin 0 4.8 0 0 0 0 8,6 0 0 0
Ampicillin 0 4.8 0 15,2 5 7.1 14,3 29,5 12,3| 25,0
Sulfamethoxazol 71,4 23,8 23,1 21,2 22,5 14,3 14,3 38,6 42,1| 35,0
Trimethoprim (1) - - - - - - - - 31,6 25,0
Tetracycline 35,7 38,1 38,5 12,1 35 17,9 11,4 31,8 59,6| 35,0
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials
20.2.2.2 Isolates from cattle
Tab. 20.72: Resistance rates in Salmonella isolates from cattle

Salmonella |S.
spp. Typhimurium | S. Enteritidis | S. Dublin S. Anatum | S. 4,[5],12:i:-

Tested isolates 221 69 11 39 4 67
Susceptible 48,0 42,0 72,7 97,4 75,0 3,0
Resistant 52,0 58,0 27,3 2,6 25,0 97,0
Multiresistant (2) 48,0 52,2 0,0 2,6 0,0 97,0
Gentamicin 0,0 0,0 0,0 0,0 0,0 0,0
Kanamycin 2,7 8,7 0,0 0,0 0,0 0,0
Streptomycin 46,6 50,7 0,0 0,0 25,0 97,0
Chloramphenicol 10,4 30,4 0,0 2,6 0,0 0,0
Florfenicol 10,0 30,4 0,0 0,0 0,0 0,0
Cefotaxime (1) 0,9 0,0 0,0 0,0 0,0 1,5
Ceftazidime (1) 0,9 0,0 0,0 0,0 0,0 1,5
Nalidixic acid 6,8 10,1 27,3 0,0 0,0 7,5
Ciprofloxacin 7,2 10,1 27,3 0,0 0,0 7,5
Ampicillin 44,8 43,5 0,0 2,6 0,0 97,0
Sulfamethoxazol 48,0 53,6 0,0 2,6 0,0 97,0
Trimethoprim (1) 4.5 11,6 0,0 0,0 0,0 1,5
Tetracycline 44,8 47,8 0,0 2,6 0,0 92,5

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.73: Development of resistance rates in Salmonella spp. from cattle

Year 2000 [2001 |2002 [2003 |2004 |2005 |2006 |2007 |2008 |2009
Tested isolates 408 330 542 362 315 279 338 304 334 | 221
Susceptible 16,9 9,4 39,3 45,6 32,1 48,4 59,2 61,8 58,4 | 48,0
Resistant 83,1 90,6 60,7 54,4 67,9 51,6 40,8 38,2 41,6| 52,0
Multiresistant (2) 54,9 82,7 56,6 51,9 59 47,3 38,5 32,2 38,3 | 48,0
Gentamicin 1,5 0,6 1,3 0,3 1 1,1 0,3 0,7 06| 0,0
Kanamycin 6,6 1,8 1,1 1,7 79 1,4 2,1 53 15| 27
Streptomycin 52,5 75,5 54,8 50,6 57,5 43 36,4 30,9 35| 46,6
Chloramphenicol 43,1 70,9 40 31,5 43,8 40,9 21,6 12,5 13,5| 10,4
Florfenicol 34,8 65,8 38,9 30,1 43,5 40,1 20,4 11,5 13,2| 10,0
Cefotaxime (1) - - - - - - - 0 0| 09
Ceftazidime (1) - - - - - - - 0 0| 09
Nalidixic acid 1,5 1,2 7,7 3,3 1,9 29 0,3 2,6 24| 68
Ciprofloxacin 3,7 1,5 7,7 3,6 2,2 2,9 0,9 49 2,7 7,2
Ampicillin 52,2 74,2 55,5 45,3 57,8 46,6 33,1 31,3 37,4 | 44,8
Sulfamethoxazol 80,9 89,1 57,2 51,4 66 47 39,1 32,6 38| 48,0
Trimethoprim (1) - - - - - - - 11,1 69| 45
Tetracycline 52,2 70,9 53,5 45,9 58,4 45,9 36,7 30,3 38| 44,8
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials

Tab. 20.74: Development of resistance rates in S. Typhimurium from cattle

Year 2000 |2001 |[2002 |2003 [2004 |2005 |[2006 |2007 |2008 |2009
Tested isolates 288 283 431 207 188 153 163 116 123 69
Susceptible 10,1 0,7 27,4 19,3 3,7 15 245 43,1 28,5| 42,0
Resistant 89,9 99,3 72,6 80,7 96,3 85 75,5 56,9 71,5| 58,0
Multiresistant (2) 75 94 68,4 79,2 89,9 80,4 71,8 51,7 65,9 | 52,2
Gentamicin 1,7 0,7 0,9 0 1,6 2 0,6 1,7 0,8 0,0
Kanamycin 9 1,4 0,7 1,4 12,8 2 3,1 8,6 33| 87
Streptomycin 73,3 86,2 67,7 78,3 89,9 74,5 68,1 47,4 60,2 | 50,7
Chloramphenicol 59,7 82 49,7 52,7 72,9 73,2 42,9 32,8 35| 30,4
Florfenicol 49 76 48,3 51,2 72,3 71,9 40,5 30,2 34,1| 30,4
Cefotaxime (1) - - - - - - - 0 0| 0,0
Ceftazidime (1) - - - - - - - 0 0| 0,0
Nalidixic acid 1 1,1 8,8 3,9 0,5 3,3 0,6 6 1,6 10,1
Ciprofloxacin 3,5 1,4 8,8 4.3 1,1 3,3 1,8 6,9 1,6 10,1
Ampicillin 72,6 84,8 68,2 71 88,3 80,4 62 49,1 65,9 | 43,5
Sulfamethoxazol 88,9 98,6 69,4 79,7 96,3 80,4 73 53,4 65,9 | 53,6
Trimethoprim (1) - - - - - - - 20 14,6 11,6
Tetracycline 72,6 80,6 66,1 73,4 88,8 79,1 68,7 45,7 67,5| 47,8

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials



BfR-Wissenschaft 217
Tab. 20.75: Development of resistance rates in S. 4,[5],12:i:- from cattle
Year 2000 [2001 |2002 [2003 |2004 |2005 |2006 |2007 |2008 |2009
Tested isolates 0 2 1 0 8 3 13 32 44 67
Susceptible - 0 0 - 0 33,3 23,1 3,1 9,1 3,0
Resistant 100 100 100 66,7 76,9 96,9 90,9| 97,0
Multiresistant (2) - 50 100 - 100 66,7 69,2 93,8 90,9] 97,0
Gentamicin - 0 0 - 0 0 0 0 0l 00
Kanamycin - 0 0 - 0 0 15,4 3.1 0| 0,0
Streptomycin - 50 100 - 100 66,7 61,5 90,6 90,9| 97,0
Chloramphenicol - 0 0 - 0 0 0 0 0| 0,0
Florfenicol - 0 0 - 0 0 0 0 0| 00
Cefotaxime (1) - - - - - - - 0 0| 15
Ceftazidime (1) - - - - - - - 0 0| 15
Nalidixic acid - 0 0 - 0 0 0 0 0| 75
Ciprofloxacin - 0 0 - 0 0 0 0 2,3 7,5
Ampicillin - 50 100 - 100 66,7 69,2 93,8 88,6 | 97,0
Sulfamethoxazol - 100 100 - 100 66,7 61,5 93,8 90,9] 97,0
Trimethoprim (1) - - - - - - - 0 23| 15
Tetracycline - 50 100 - 100 33,3 76,9 96,9 90,9] 92,5
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.76: Development of resistance rates in S. Dublin from cattle
Year 2000 [2001 |2002 [2003 |2004 |2005 |2006 |2007 |2008 |2009
Tested isolates 0 1 14 13 13 16 16 8 33 39
Susceptible - 100 100 92,3 100 93,8 87,5 75 939] 974
Resistant - 0 0 7,7 0 6,3 12,5 25 6,1 2,6
Multiresistant (2) - 0 0 7,7 0 0 12,5 12,5 0| 26
Gentamicin - 0 0 0 0 0 0 0 0| 0,0
Kanamycin - 0 0 0 0 0 0 0 0| 0,0
Streptomycin - 0 0 0 0 0 12,5 0 0 0,0
Chloramphenicol - 0 0 0 0 0 12,5 0 0| 26
Florfenicol - 0 0 0 0 0 12,5 0 0 0,0
Cefotaxime (1) - - - - - - - - 0l 0,0
Ceftazidime (1) - - - - - - - - 0l 0,0
Nalidixic acid - 0 0 0 0 6,3 0 12,5 6,11 0,0
Ciprofloxacin - 0 0 0 0 6,3 0 12,5 6,11 0,0
Ampicillin - 0 0 7,7 0 0 0 12,5 0| 26
Sulfamethoxazol - 0 0 7,7 0 0 12,5 12,5 0| 26
Trimethoprim (1) - - - - - - - - 0l 0,0
Tetracycline - 0 0 7,7 0 0 0 12,5 0 2,6

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.77: Development of resistance rates in S. Enteritidis from cattle

Year 2000 |2001 2002 [2003 |[2004 |2005 |2006 |[2007 |[2008 |2009
Tested isolates 10 17 20 46 13 27 28 24 45 11
Susceptible 40 88,2 90 95,7 100 100 96,4 95,8 100| 72,7
Resistant 60 11,8 10 4.3 0 0 3,6 4,2 0| 27,3
Multiresistant (2) 10 0 0 2,2 0 0 3,6 0 0| 0,0
Gentamicin 0 0 10 0 0 0 0 0 0| 0,0
Kanamycin 0 0 10 2,2 0 0 0 0 0| 0,0
Streptomycin 0 0 0 0 0 0 3,6 4,2 0| 0,0
Chloramphenicol 0 0 0 2,2 0 0 0 0 0| 0,0
Florfenicol 0 0 0 2,2 0 0 0 0 0| 0,0
Cefotaxime (1) - - - - - - - - 0| 00
Ceftazidime (1) - - - - - - - - 0| 0,0
Nalidixic acid 10 0 0 2,2 0 0 0 0 0| 27,3
Ciprofloxacin 10 0 0 2,2 0 0 0 0 0| 27,3
Ampicillin 0 0 0 0 0 0 3,6 0 0| 0,0
Sulfamethoxazol 50 5,9 0 2,2 0 0 3,6 0 0| 0,0
Trimethoprim (1) - - - - - - - - 0l 0,0
Tetracycline 0 0 0 0 0 0 3,6 0 0| 0,0
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials

20.2.2.3 Isolates from chicken
Tab. 20.78: Resistance rates in Salmonella spp. isolates from chicken

Salmonella |S. S.4,12:d:- |S. S. S. Infantis
spp. Enteritidis Typhimurium |Paratyphi BdT+

Tested isolates 315 136 6 25 6 10
Susceptible 80,0 99,3 83,3 80,0 0,0 70,0
Resistant 20,0 0,7 16,7 20,0 100,0 30,0
Multiresistant (2) 15,9 0,0 0,0 16,0 100,0 20,0
Gentamicin 0,6 0,0 0,0 0,0 0,0 0,0
Kanamycin 1,9 0,0 0,0 0,0 16,7 0,0
Streptomycin 10,2 0,0 0,0 12,0 16,7 20,0
Chloramphenicol 1,6 0,0 0,0 12,0 0,0 0,0
Florfenicol 1,3 0,0 0,0 12,0 0,0 0,0
Cefotaxime (1) 0,0 0,0 0,0 0,0 0,0 0,0
Ceftazidime (1) 0,0 0,0 0,0 0,0 0,0 0,0
Nalidixic acid 8,3 0,0 0,0 8,0 83,3 0,0
Ciprofloxacin 8,6 0,0 0,0 8,0 83,3 0,0
Ampicillin 9,8 0,7 0,0 16,0 16,7 10,0
Sulfamethoxazol 11,7 0,0 16,7 16,0 16,7 20,0
Trimethoprim (1) 6,3 0,0 0,0 8,0 100,0 20,0
Tetracycline 10,8 0,0 0,0 20,0 16,7 0,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.79: Development of resistance rates in Salmonella spp. from chicken
Year 2000 |2001 [2002 |2003 |2004 [2005 |2006 |2007 |2008 |2009
Tested isolates 341 455 300 372 539 199 149 208 364 315
Susceptible 26,4 37,1 65 63,7 60,3 57,8 59,7 83,2 85,4 80,0
Resistant 73,6 62,9 35 36,3 39,7 42,2 40,3 16,8 14,6 20,0
Multiresistant (2) 28,7 19,6 25,3 247 21,7 32,7 26,8 10,1 11,3 15,9
Gentamicin 2,1 0,4 0,7 1,9 0,4 0 2 3,4 0,5 0,6
Kanamycin 9,4 3,3 1 1,1 0,9 3 2,7 1,4 1,1 1,9
Streptomycin 10,6 57 8 11,3 10,8 10,6 11,4 29 4,7 10,2
Chloramphenicol 4.7 2,6 1,3 2,4 5,8 5 4 0,5 1,9 1,6
Florfenicol 1,2 0,7 0,7 2,2 4,8 3 1,3 0,5 1,6 1,3
Cefotaxime (1) - - - - - - - 0 0,5 0,0
Ceftazidime (1) - - - - - - - 0 0,5 0,0
Nalidixic acid 3,2 10,1 243 23,9 9,6 22,6 21,5 9,1 44 8,3
Ciprofloxacin 3,2 7 24 23,9 10 24,6 20,8 9,1 4.4 8,6
Ampicillin 6,7 7,7 11,7 7,8 17,1 14,1 12,1 53 9,6 9,8
Sulfamethoxazol 70,7 56,5 16,7 247 26,7 17,6 21,5 6,3 9,1 11,7
Trimethoprim (1) - - - - - - - 0 7,7 6,3
Tetracycline 17,6 6,8 5,3 17,2 12,6 11,6 27,5 7,2 3,6 10,8
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.80: Resistance rates in S. Enteritidis from chicken
Year 2000 [2001 |2002 [2003 |2004 |2005 |2006 |2007 |2008 |2009
Tested isolates 67 111 113 67 54 41 40 98 140| 136
Susceptible 38,8 59,5 77 79,1 66,7 92,7 100 85,7 98,6 | 99,3
Resistant 61,2 40,5 23 20,9 33,3 7,3 0 14,3 14| 07
Multiresistant (2) 13,4 54 44 4,5 1,9 0 0 51 0 0
Gentamicin 6 0,9 1,8 1,5 0 0 0 4,1 0 0
Kanamycin 0 0 1,8 1,5 0 0 0 0 0 0
Streptomycin 7,5 0 53 3 1,9 0 0 1 0,7 0
Chloramphenicol 1,5 0,9 0 0 0 0 0 0 0 0
Florfenicol 0 0 0,9 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 1,5 9,9 14,2 16,4 31,5 49 0 9,2 0 0
Ciprofloxacin 1,5 9,9 14,2 16,4 31,5 7,3 0 9,2 0 0
Ampicillin 4,5 0,9 53 4,5 1,9 0 0 1 0,7] 0,7
Sulfamethoxazol 58,2 33,3 3,5 1,5 0 0 0 5,1 0 0
Trimethoprim (1) - - - - - - - 0 0 0
Tetracycline 4.5 0,9 1,8 1,5 0 0 0 4.1 0 0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.81: Resistance rates in S. Typhimurium from chicken

Year 2000 | 2001 2002 |2003 [2004 |[2005 |2006 |2007 |2008 |2009
Tested isolates 32 47 18 15 49 26 15 22 15 25
Susceptible 6,3 8,5 72,2 26,7 16,3 65,4 53,3 86,4 66,7 | 80,0
Resistant 93,7 91,5 27,8 73,3 83,7 34,6 46,7 13,6 33,3 | 20,0
Multiresistant (2) 15,6 53,2 27,8 66,7 63,3 34,6 20 9,1 33,3| 16,0
Gentamicin 0 0 0 0 0 0 0 0 0 0
Kanamycin 0 4,3 0 0 0 3,8 0 0 0 0
Streptomycin 12,5 19,1 27,8 60 59,2 34,6 20 4.5 33,3| 12,0
Chloramphenicol 12,5 4.3 5,6 53,3 53,1 23,1 13,3 45 33,3| 12,0
Florfenicol 12,5 2.1 5,6 53,3 53,1 23,1 13,3 4.5 33,3| 12,0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 6,3 34 5,6 0 2 3,8 13,3 0 0| 8,0
Ciprofloxacin 6,3 2.1 5,6 0 2 3,8 13,3 0 0| 8,0
Ampicillin 12,5 8,5 22,2 60 63,3 26,9 13,3 9,1 33,3| 16,0
Sulfamethoxazol 87,5 89,4 27,8 73,3 81,6 34,6 40 13,6 33,3| 16,0
Trimethoprim (1) - - - - - - - - 0| 8,0
Tetracycline 12,5 19,1 22,2 60 59,2 30,8 13,3 9,1 33,3| 20,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials

Tab. 20.82: Resistance rates in S. Paratyphi B dT+ from chicken

Year 2000 | 2001 2002 |2003 [2004 |2005 |2006 |2007 |2008 |2009
Tested isolates 15 12 51 35 57 26 13 6 11 6
Susceptible 0 0 0 2,9 0 0 0 0 0 0
Resistant 100 100 100 97 1 100 100 100 100 100| 100
Multiresistant (2) 93,3 66,7 100 80 66,7 80,8 100 100 100| 100
Gentamicin 0 8,3 0 0 0 0 0 0 0 0
Kanamycin 0 0 0 57 3,5 0 7,7 0 91| 16,7
Streptomycin 20 16,7 5,9 37,1 19,3 3,8 23,1 0 27,3 | 16,7
Chloramphenicol 6,7 0 0 0 3,5 0 7,7 0 0 0
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - - 18,2 0
Ceftazidime (1) - - - - - - - - 18,2 0
Nalidixic acid 0 58,3 100 68,6 15,8 76,9 69,2 100 81,8| 83,3
Ciprofloxacin 0 58,3 100 71,4 19,3 80,8 69,2 100 81,8| 83,3
Ampicillin 20 16,7 21,6 25,7 33,3 11,5 69,2 0 27,3| 16,7
Sulfamethoxazol 80 58,3 54,9 71,4 59,6 30,8 84,6 0 27,3| 16,7
Trimethoprim (1) - - - - - - - - 100| 100
Tetracycline 6,7 0 0 28,6 10,5 0 23,1 16,7 0| 16,7

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.83: Resistance rates in S. 4,12:d:- from chicken
Year 2000 |2001 2002 [2003 |[2004 |2005 |2006 |[2007 |[2008 |2009
Tested isolates 75 154 2 32 115 2 6 8 70 6
Susceptible 30,7 25,3 100 100 81,7 50 83,3 87,5 100| 83,3
Resistant 69,3 74,7 0 0 18,3 50 16,7 12,5 0| 16,7
Multiresistant (2) 13,3 6,5 0 0 0 0 0 0 0 0
Gentamicin 1,3 0 0 0 0 0 0 0 0 0
Kanamycin 1,3 0 0 0 0 0 0 0 0 0
Streptomycin 0 2,6 0 0 0 0 0 0 0 0
Chloramphenicol 0 0 0 0 0 0 0 0 0 0
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 0 0 0 0 0 0 0 0 0 0
Ciprofloxacin 1,3 0,6 0 0 0 50 0 0 0 0
Ampicillin 1,3 3,9 0 0 1,7 0 0 12,5 0 0
Sulfamethoxazol 8 74 0 0 16,5 0 16,7 0 0| 16,7
Trimethoprim (1) - - - - - - - - 0 0
Tetracycline 1,3 0 0 0 0 0 0 0 0 0
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.84: Resistance rates in S. Infantis from chicken
Year 2000 | 2001 2002 [2003 |[2004 |2005 |2006 |[2007 |2008 |2009
Tested isolates 2 11 5 67 86 22 18 1 10| 10,0
Susceptible 50 18,2 100 20,9 74,4 86,4 55,6 100 80| 70,0
Resistant 50 81,8 0 79,1 25,6 13,6 44 .4 0 20| 30,0
Multiresistant (2) 0 81,8 0 61,2 16,3 9,1 44,4 0 10| 20,0
Gentamicin 0 0 0 0 0 0 0 0 0 0
Kanamycin 0 0 0 0 0 4.5 0 0 0 0
Streptomycin 0 0 0 13,4 3,5 0 0 0 0| 20,0
Chloramphenicol 0 0 0 0 0 4,5 0 0 0 0
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 0 0 0 74,6 11,6 0 38,9 0 0 0
Ciprofloxacin 0 0 0 74,6 11,6 4,5 38,9 0 0 0
Ampicillin 0 81,8 0 3 11,6 4,5 5,6 0 10| 10,0
Sulfamethoxazol 50 81,8 0 59,7 17,4 9,1 44.4 0 20| 20,0
Trimethoprim (1) - - - - - - - - 20| 20,0
Tetracycline 0 0 0 61,2 11,6 0 38,9 0 0 0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.85: Resistance rates in S. 4,[5],12:i:- from chicken

Year 2000 | 2001 2002 |2003 [2004 |[2005 |2006 |2007 |2008 |2009
Tested isolates 0 1 2 1 6 12 2 4 5 12
Susceptible - 0 50 100 0 58,3 0 75 40| 8,3
Resistant 100 50 0 100 41,7 100 25 60| 91,7
Multiresistant (2) - 100 50 0 83,3 33,3 50 25 40| 83,3
Gentamicin - 0 0 0 0 0 0 0 0 0
Kanamycin - 100 0 0 0 0 0 0 0| 83
Streptomycin - 100 50 0 83,3 25 50 25 40| 91,7
Chloramphenicol - 0 0 0 0 0 0 0 0 0
Florfenicol - 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid - 0 0 0 16,7 0 50 0 20 0
Ciprofloxacin - 0 0 0 16,7 0 0 0 20 0
Ampicillin - 100 50 0 83,3 33,3 50 25 40| 83,3
Sulfamethoxazol - 100 50 0 83,3 33,3 50 25 40| 83,3
Trimethoprim (1) - - - - - - - - 0 0
Tetracycline - 100 50 0 83,3 33,3 50 25 40| 75,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials

20.2.2.4 Isolates from turkeys

Tab. 20.86: Resistance rates in Salmonella isolates from turkeys

Salmonella |S. S. S.

Spp. Typhimurium | S. Saintpaul | Heidelberg S. Enteritidis | 4,[5],12:i:-
Tested isolates 87 19 31 5 1 4
Susceptible 23,0 36,8 0,0 0,0 100,0 0
Resistant 77,0 63,2 100,0 100,0 0,0 100
Multiresistant (2) 71,3 57,9 96,8 100,0 0,0 100
Gentamicin 26,4 53 61,3 0,0 0,0 0,0
Kanamycin 29,9 21,1 61,3 0,0 0,0 0,0
Streptomycin 33,3 21,1 58,1 0,0 0,0 100,0
Chloramphenicol 12,6 421 0,0 0,0 0,0 50,0
Florfenicol 2,3 53 0,0 0,0 0,0 25,0
Cefotaxime (1) 0,0 0,0 0,0 0,0 0,0 0,0
Ceftazidime (1) 0,0 0,0 0,0 0,0 0,0 0,0
Nalidixic acid 31,0 0,0 67,7 0,0 0,0 0,0
Ciprofloxacin 31,0 0,0 67,7 0,0 0,0 0,0
Ampicillin 57,5 36,8 77,4 100,0 0,0 100,0
Sulfamethoxazol 58,6 57,9 93,5 0,0 0,0 100,0
Trimethoprim (1) 17,2 10,5 32,3 0,0 0,0 0,0
Tetracycline 471 26,3 54,8 100,0 0,0 100,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.87: Resistance rates in Salmonella spp. from turkeys

Year 2000 | 2001 2002 [2003 2004 [2005 2006 |2007 |2008 |2009
Tested isolates 48 179 318 172 108 117 141 80 72 87
Susceptible 271 21,2 33,6 27,9 241 31,6 27,7 35 27,8 23,0
Resistant 72,9 78,8 66,4 72,1 75,9 68,4 72,3 65 72,2 77,0
Multiresistant (2) 31,3 53,1 59,7 65,1 58,3 49,6 63,1 53,8 69,4 71,3
Gentamicin 8,3 7,3 41,5 40,1 11,1 8,5 11,3 30 444 26,4
Kanamycin 12,5 14 39,3 41,9 13,9 20,5 12,8 32,5 44,4 29,9
Streptomycin 16,7 27,4 38,7 45,9 46,3 26,5 411 33,8 18,1 33,3
Chloramphenicol 12,5 27,9 12,6 11,6 35,2 13,7 5 6,3 5,6 12,6
Florfenicol 2,1 19 47 47 29,6 9,4 1,4 6,3 4,2 2,3
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 12,5 2,8 42,5 37,2 15,7 17,1 12,1 33,8 431 31,0
Ciprofloxacin 12,5 5 431 40,1 16,7 24,8 12,8 33,8 43,1 31,0
Ampicillin 16,7 35,2 52,8 56,4 57,4 45,3 44 45 62,5 57,5
Sulfamethoxazol 70,8 74,9 55,3 61 63 45,3 29,8 42,5 62,5 58,6
Trimethoprim (1) - - - - - - - 0 12,5 17,2
Tetracycline 16,7 34,1 19,2 28,5 48,1 29,9 64,5 30 30,6 471
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials

Tab. 20.88: Resistance rates in S. Enteritidis from turkeys

Year 2000 | 2001 2002 | 2003 |2004 [2005 |2006 |[2007 |2008 |2009
Tested isolates 14 9 9 2 8 8 4 8 2 1
Susceptible 429 88,9 88,9 100 87,5 100 100 100 100 100
Resistant 571 11,1 11,1 0 12,5 0 0 0 0 0
Multiresistant (2) 28,6 0 0 0 0 0 0 0 0 0
Gentamicin 71 0 0 0 0 0 0 0 0 0
Kanamycin 71 0 0 0 0 0 0 0 0 0
Streptomycin 71 0 0 0 0 0 0 0 0 0
Chloramphenicol 71 0 0 0 0 0 0 0 0 0
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 14,3 11,1 0 0 0 0 0 0 0 0
Ciprofloxacin 14,3 11,1 0 0 0 0 0 0 0 0
Ampicillin 0 0 0 0 0 0 0 0 0 0
Sulfamethoxazol 57,1 0 0 0 0 0 0 0 0 0
Trimethoprim (1) - - - - - - - - 0 0
Tetracycline 0 0 0 0 12,5 0 0 0 0 0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.89: Resistance rates in S. Saintpaul from turkeys

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Tested isolates 0 4 115 53 11 29 18 25 30 31
Susceptible - 25 0 0 0 34,5 0 0 3,3 0
Resistant - 75 100 100 100 65,5 100 100 96,7| 100,0
Multiresistant (2) - 75 99,1 100 90,9 48,3 100 96 93,3 96,8
Gentamicin - 0 93,9 96,2 72,7 24,1 72,2 92 93,3 61,3
Kanamycin - 0 93,9 96,2 81,8 37,9 72,2 92 93,3 61,3
Streptomycin - 75 71,3 81,1 81,8 24,1 55,6 36 16,7 58,1
Chloramphenicol - 0 9,6 13,2 18,2 0 11 4 3,3 0
Florfenicol - 0 3,5 94 0 0 0 4 0 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid - 0 97,4 96,2 81,8 24,1 72,2 84 90 67,7
Ciprofloxacin - 0 97,4 96,2 81,8 241 72,2 84 90 67,7
Ampicillin - 75 98,3 100 90,9 51,7 100 100 93,3 77,4
Sulfamethoxazol - 75 96,5 100 90,9 51,7 100 96 93,3 93,5
Trimethoprim (1) - - - - - - - 0 6,7 32,3
Tetracycline - 75 7,8 17 45,5 34,5 444 12 6,7 54,8
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.90: Resistance rates in S. Heidelberg from turkeys
Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Tested isolates 10 44 69 37 7 3 15 1 0 5
Susceptible 30 18,2 33,3 27 42,9 0 26,7 100 - 0
Resistant 70 81,8 66,7 73 57,1 100 73,3 0 - 100
Multiresistant (2) 40 65,9 55,1 67,6 57,1 66,7 73,3 0 - 100
Gentamicin 10 13,6 20,3 29,7 0 0 0 0 - 0
Kanamycin 10 27,3 11,6 29,7 14,3 33,3 0 0 - 0
Streptomycin 30 29,6 26,1 40,5 14,3 0 0 0 - 0
Chloramphenicol 0 36,4 23,2 16,2 14,3 66,7 0 0 - 0
Florfenicol 0 18,2 2,9 2,7 0 0 0 0 - 0
Cefotaxime (1) - - - - - - - - - 0
Ceftazidime (1) - - - - - - - - - 0
Nalidixic acid 0 0 0 0 0 0 0 - 0
Ciprofloxacin 0 4.5 2,9 2,7 0 0 0 0 - 0
Ampicillin 30 40,9 33,3 37,8 57,1 100 73,3 0 - 100
Sulfamethoxazol 70 75 46,4 62,2 571 66,7 0 0 - 0
Trimethoprim (1) - - - - - - - - - 0
Tetracycline 30 25 42 35,1 429 66,7 73,3 0 - 100

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.91: Resistance rates in S. Typhimurium from turkeys
Year 2000 2001 2002 2003 2004 2005 |2006 | 2007 2008 2009
Tested isolates 1 30 15 16 34 12 13 7 5 19
Susceptible 0 0 13,3 0 0 8,3 76,9 429 0 36,8
Resistant 100 100 86,7 100 100 91,7 23,1 57,1 100 63,2
Multiresistant (2) 0 93,3 80 100 94,1 91,7 23,1 57,1 80 57,9
Gentamicin 0 3,3 0 0 0 0 0 0 0 53
Kanamycin 0 0 0 18,8 0 25 7,7 14,3 0 211
Streptomycin 0 83,3 66,7 68,8 91,2 91,7 23,1 57,1 60 211
Chloramphenicol 0 73,3 53,3 31,3 91,2 83,3 15,4 57,1 40 421
Florfenicol 0 73,3 53,3 12,5 88,2 83,3 15,4 57,1 40 53
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 0 0 0 0 0 0 0 0 20 0
Ciprofloxacin 0 0 0 0 0 8,3 0 0 20 0
Ampicillin 0 86,7 73,3 100 94,1 91,7 23,1 57,1 80 36,8
Sulfamethoxazol 100 100 80 100 100 91,7 23,1 57,1 100 57,9
Trimethoprim (1) - - - - - - - 0 0 10,5
Tetracycline 0 90 66,7 87,5 94,1 91,7 23,1 57,1 80 26,3
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
20.2.3 Distribution of MIC values in Salmonella isolates from animals
20.2.3.1 Isolates from pigs
Tab. 20.92: Salmonella spp. from pigs (2009)
§ é é Distribution (%) of MICs (ug/ml) (3)
E 2 2
é Eé g% = 8 3 8 g < o
Antimicrobial tested e s é sSE|l 2 =) S =) 2 S 2 - o~ < © 9 S 3 g § % § §
Gentamicin 343 16 47 708 224 20 0,0 I 06 1,2 17 0,9 03
Kanamycin 343 33 9,1 88,0 23 I 03 0,0 0,0 0,0 93
Streptomycin 343 240 70,0 0,6 41 155 79 2,0 I 14,0 155 405
Chloramphenicol 343 73 213 12 222 534 20| 00 03 210
Florfenicol 343 58 16,9 1,7 56,6 23,0 17 58 47 6,4
Cefotaxime 343 7 2,0 36,7 466 13,7 09 I 0,0 0,0 0,0 2,0
Ceftazidime 343 6 1,7 542 379 55 0,6 I 0,6 0,9 0,0 0,3
Nalidixic acid 343 6 1,7 92,7 50 0,6 I 0,0 03 1,5
Ciprofloxacin 343 9 2,6 0,0 79 746 149 I 0,6 1,5 03 0,0 03 0,0 0,0 0,0
Ampicillin 343 252 735 1,5 16,6 8,2 0,3 I 0,0 0,0 0,0 73,5
Colistin (1) 343 | 1000 00 | 00
Sulfamethoxazole 343 255 743 0,0 06 20 201 29 0,0 I 0,0 03 741
Trimethoprim 343 79 230 75,8 1,2 0,0 I 0,3 0,0 0,0 00 | 227
Tetracycline 343 233 67,9 3,8 242 41 0,0 I 0,6 8,5 6,7 52,2

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-

tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.93: S. 4,[5],12:i:- from pigs (2009)

1% 1%
o
8 B
o o
2 2
8T § & Distribution (%) of MICs (ug/ml) (3)
E & @
=] n n
z ¢ e
¢ T3
s 28 D
s 9o ©
2 9% o8
T 22 X & 10
2 2E 2%l g ] = & v < ©
i ; 2 232 82| 8 3 8 8 S & 0 © o~ N 3
Antimicrobial tested e 3£ 5E&| 5 = S S S A = - ~ < © 9 S s N ] = S =]
Gentamicin 110 4 36 755 182 27 00] 18 00 09 09 | 00
Kanamycin 110 7 6,4 90,9 27 I 0,0 0,0 0,0 0,0 6,4
Streptomycin 110 103 93,6 0,0 0,0 27 36 0,0 I 09 17,3 | 755
Chloramphenicol 110 5 45 1,8 282 636 18 0,0 0,0 45
Florfenicol 110 3 2,7 27 618 300 27 0,0 0,0 27
Cefotaxime 110 2 1,8 41,8 455 100 09 I 0,0 0,0 0,0 1,8
Ceftazidime 10 2 18 582 373 27 00 | 09 09 00 00
Nalidixic acid 110 0 0,0 90,9 82 0,9 I 00 00 ' 00
Ciprofloxacin 110 1 0,9 0,0 27 755 209 I 0,9 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 110 103 936 09 18 27 09 | 00 00 00 | 936
Colistin (1) 110 | 1000 00 | 00
Sulfamethoxazole 110 103 93,6 0,0 0,0 1,8 4,5 0,0 0,0 I 0,0 09 927
Trimethoprim 10 12 109 882 09 00] 00 00 00 00 [109
Tetracycline 110 92 83,6 27 100 3,6 0,0 I 0,0 0,0 00 ' 836

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.94: 13.133: S. Derby from pigs (2009)
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Gentamicin 20 1 5,0 55,0 40,0 0,0 0,0 I 0,0 0,0 50 0,0 0,0
Kanamycin 20 0 00 950 50 ] 00 00 00 00 00
Streptomycin 20 6 30,0 0,0 5,0 350 250 50 I 0,0 25,0 5,0
Chloramphenicol 20 0 0,0 00 200 750 50 0,0 0,0 0,0
Florfenicol 20 0 00 00 550 400 50| 00 00 00
Cefotaxime 20 0 0,0 50 650 250 5,0 I 0,0 0,0 0,0 0,0
Ceftazidime 20 0 00 100 650 250 00 ] 00 00 00 00
Nalidixic acid 20 0 00 950 50 00] 00 00 | 00
Ciprofloxacin 20 0 0,0 0,0 20,0 60,0 20,0 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 20 5 250 50 450 250 00 ] 00 00 00 250
Colistin (1) 20 | 1000 00 |00
Sulfamethoxazole 20 7 35,0 0,0 00 150 500 0,0 0,0 I 0,0 00 350
Trimethoprim 20 5 250 750 00 00] 00 00 00 00 250
Tetracycline 20 7 350 50 500 100 00 ] oo 00 00 350

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.95: S. Enteritidis from pigs (2009)
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Gentamicin 8 0 0,0 625 250 125 00 ] 00 00 00 00 | 00
Kanamycin 8 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 8 1 12,5 250 375 250 0,0 0,0 I 0,0 00 125
Chloramphenicol 8 0 0,0 00 625 375 00 0,0 0,0 0,0
Florfenicol 8 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 8 0 0,0 250 750 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 8 0 0,0 625 375 00 00 | 00 00 00 00
Nalidixic acid 8 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 8 0 0,0 0,0 00 750 250 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 8 1 125 00 375 500 00 | 00 00 00 | 125
Colistin (1) 8 | 1000 00 | 00
Sulfamethoxazole 8 1 12,5 0,0 0,0 00 875 00 0,0 I 0,0 00 125
Trimethoprim 8 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 8 1 12,5 125 750 0,0 0,0 I 0,0 0,0 00 | 125

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.96: S. Typhimurium from pigs (2009)
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Gentamicin 155 4 26 690 265 19 00 00 06 19 00 | 00
Kanamycin 155 21 13,5 858 0,6 I 0,0 0,0 0,0 00 135
Streptomycin 155 113 729 00 26 142 71 32 |28,4 15,5 29,0
Chloramphenicol 155 63 40,6 06 155 40,6 26 0,0 06 | 40,0
Florfenicol 155 53 34,2 06 458 18,1 13 | 129 103 11,0
Cefotaxime 155 2 13 400 419 161 06 | 00 00 00 13
Ceftazidime 155 2 1.3 60,6 335 45 0,0 I 0,6 0,6 0,0 0,0
Nalidixic acid 155 1 0,6 955 39 00 I 00 00 ' 06
Ciprofloxacin 155 2 13 | 00 77 781 12,9| 06 06 00 00 00 00 00 00
Ampicillin 155 128 82,6 00 103 71 0,0 I 0,0 0,0 00 826
Colistin (1) 155 | 1000 00 | 00
Sulfamethoxazole 155 128 826 0,0 0,0 00 148 26 0,0 I 0,0 00 826
Trimethoprim 155 50 323 658 1,9 00 I 06 00 00 00 | 316
Tetracycline 155 118 76,1 00 206 32 0,0| 13 187 129 432

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.



228 BfR-Wissenschaft

20.2.3.2 Isolates from cattle

Tab. 20.97: Salmonella spp. from cattle (2009)
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Gentamicin 21 0 00 810 158 27 05[] 00 00 00 00 | 00
Kanamycin 221 6 2,7 96,8 0,5 I 0,0 0,0 0,0 0,0 27
Streptomycin 221 103 46,6 2,7 41 294 122 50 I 77 14,9 | 24,0
Chloramphenicol 21 23 104 05 371 51,1 09| 00 00 | 104
Florfenicol 221 22 10,0 45 584 271 0,0 3,6 27 36
Cefotaxime 221 2 0,9 60,2 344 3,6 0,9 I 0,0 0,0 0,0 0,9
Ceftazidime 21 2 09 760 213 14 05] 05 05 00 00
Nalidixic acid 221 15 6,8 89,6 27 0,9 I 0,0 0,9 59
Ciprofloxacin 221 16 7.2 0,0 19,9 66,1 6,3 I 0,9 1,8 45 0,0 0,0 0,0 0,0 0,0
Ampicillin 21 99 448 136 200 127 00 ] 00 00 00 448
Colistin (1) 221 | 995 05 | 00
Sulfamethoxazole 21 106 480 18 59 122 276 41 05] 00 00 480
Trimethoprim 21 10 45 946 09 00] 00 00 00 00 |45
Tetracycline 221 99 44,8 13,1 389 3,2 0,0 I 0,0 6,3 2,7 35,7

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.98: S. 4,[5],12:i:- from cattle (2009)
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Gentamicin 67 0 0,0 821 149 3,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 67 0 0,0 1000 0,0 | 00 00 00 00 00
Streptomycin 67 65 97,0 0,0 15 15 0,0 0,0 I 00 328 642
Chloramphenicol 67 0 0,0 00 179 821 00] 00 00 00
Florfenicol 67 0 0,0 00 522 478 00| 00 00 00
Cefotaxime 67 1 15 672 299 15 0,0 I 0,0 0,0 0,0 1,5
Ceftazidime 67 1 15 866 119 00 00 | 15 00 00 00
Nalidixic acid 67 5 7.5 881 45 00 oo 00 | 75
Ciprofloxacin 67 5 7.5 0,0 75 821 30 I 0,0 0,0 75 0,0 0,0 0,0 0,0 0,0
Ampicillin 67 65 97,0 00 30 00 00 | 00 00 00 | 970
Colistin (1) 67 | 1000 00 | 00
Sulfamethoxazole 67 65 97,0 0,0 0,0 0,0 3,0 0,0 0,0 I 0,0 0,0 | 97,0
Trimethoprim 67 1 15 985 00 00 | 00 00 00 00 15
Tetracycline 67 62 925 00 75 00 00 I 00 00 00 925

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.99: S. Anatum from cattle (2009)
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Gentamicin 4 0 0,0 250 250 250 250] 00 00 00 00 | 00
Kanamycin 4 0 0,0 75,0 25,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 4 1 25,0 0,0 00 500 00 250 I 250 0,0 0,0
Chloramphenicol 4 0 0,0 00 750 250 00 0,0 0,0 0,0
Florfenicol 4 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 4 0 0,0 250 750 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 4 0 0,0 00 1000 00 00] 00 00 00 00
Nalidixic acid 4 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 4 0 0,0 00 250 50,0 250 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 4 0 0,0 250 750 00 00 ] 00 00 00 00
Colistin (1) 4 | 1000 00 | 00
Sulfamethoxazole 4 0 0,0 0,0 00 250 500 0,0 25,0| 0,0 0,0 0,0
Trimethoprim 4 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 4 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.100: S. Dublin from cattle (2009)
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Gentamicin 39 0 0,0 897 103 00 0000 00 00 00 | 00
Kanamycin 39 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 39 0 0,0 00 26 564 308 103] 00 00 00
Chloramphenicol 39 1 2,6 00 897 77 0,0 0,0 0,0 2,6
Florfenicol 39 0 0,0 77 872 51 0,0 0,0 0,0 0,0
Cefotaxime 39 0 0,0 872 103 26 00] 00 00 00 00
Ceftazidime 39 0 0,0 89,7 103 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 39 0 0,0 974 26 0,0 I 0,0 0,0 0,0
Ciprofloxacin 39 0 00|00 410 513 77| oo 00 00 00 00 00 00 00
Ampicillin 39 1 2,6 487 410 77 0,0 I 0,0 0,0 0,0 26
Colistin (1) 39 | 1000 00 |00
Sulfamethoxazole 39 1 2,6 51 231 359 333 00 00 I 00 00 26
Trimethoprim 39 0 0,0 97,4 26 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 39 1 2,6 359 590 26 0,0 I 0,0 0,0 0,0 2,6

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.101: S. Enteritidis from cattle (2009)
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Gentamicin 1" 0 0,0 636 364 00 00] 00 00 00 00 |00
Kanamycin 1" 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 11 0 0,0 545 364 91 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 11 0 0,0 00 727 273 00 0,0 0,0 0,0
Florfenicol 1" 0 0,0 182 818 00 0,0 0,0 0,0 0,0
Cefotaxime 11 0 0,0 455 545 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 1" 0 0,0 818 182 00 00 | 00 00 00 00
Nalidixic acid 11 3 27,3 727 00 00 I 0,0 182 | 91
Ciprofloxacin 1" 3 273 | 00 182 545 0,0 I 182 91 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 1" 0 0,0 273 455 273 00 | 00 00 00 00
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 11 0 0,0 0,0 91 455 455 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 11 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 11 0 0,0 54,5 455 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.102: S. Typhimurium from cattle (2009)
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Gentamicin 69 0 00 754 232 14 00 [ 00 00 00 00 | 00
Kanamycin 69 6 87 91,3 0,0I0,0 00 00 00 87
Streptomycin 69 35 507 00 29 333 87 43 |217 145 145
Chloramphenicol 69 21 30,4 00 145 536 14 0,0 00 | 304
Florfenicol 69 21 304 00 435 261 00 | 116 72 116
Cefotaxime 69 0 00 507 406 72 14|00 00 00 [ 00
Ceftazidime 69 0 00 725 232 43 00] 00 00 00 00
Nalidixic acid 69 7101 855 29 14| 00 00 104
Ciprofloxacin 69 7 10100 174 652 72|00 43 58 00 00 00 00 |00
Ampicillin 69 30 435 14 319 232 00| 00 00 00 435
Colistin (1) 69 | 986 14 | 00
Sulfamethoxazole 69 37 53,6 0,0 29 00 348 87 0,0 I 0,0 00 536
Trimethoprim 69 8 116 870 14 00 ] 00 00 00 00 116
Tetracycline 69 33 478 00 435 87 00 ] oo 188 87 203

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.2.3.3 Isolates from chicken

Tab. 20.103: Salmonella spp. from chicken (2009)
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Gentamicin 315 2 06 794 190 06 03] 00 06 00 00 00
Kanamycin 315 6 1,9 97,5 0,6'0,0 0,0 0,3 0,0 1,6
Streptomycin 315 32 10,2 302 229 213 10,2 54 I 48 29 25
Chloramphenicol 315 5 16 16 479 486 03| 00 o0 [ 16
Florfenicol 315 4 1,3 3,2 797 159 0,0 0,3 1,0 0,0
Cefotaxime 315 0 0,0 375 517 102 0,6 I 0,0 0,0 0,0 0,0
Ceftazidime 35 0 00 575 365 57 03] 0o 00 00 00
Nalidixic acid 315 26 8,3 89,2 2,2 0,3 0,0 1,0 73
Ciprofloxacin 315 27 8,6 0,0 124 679 111 I 03 4.8 29 0,3 0,3 0,0 0,0 0,0
Ampicillin 315 31 98 41 568 286 06 ] 00 00 00 98
Colistin (1) 315 | 1000 00 | 00
Sulfamethoxazole 315 37 17 10 19 225 540 83 06 ] 00 00 114
Trimethoprim 315 20 63 924 13 00] o0 00 00 00 |63
Tetracycline 315 34 10,8 1,7 727 4.8 0,0 I 0,0 0,6 32 7,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.104: S. 4,[5],12:i:- from chicken (2009)
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Gentamicin 12 0 0,0 750 250 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 12 1 83 91,7 0,0|0,0 00 00 00 83
Streptomycin 12 11 91,7 0,0 0,0 0,0 83 0,0|16,7 50,0 = 25,0
Chloramphenicol 12 0 0,0 00 167 833 00] 00 00 00
Florfenicol 12 0 0,0 00 667 333 00| 00 00 00
Cefotaxime 12 0 0,0 417 417 167 00 I 0,0 0,0 0,0 0,0
Ceftazidime 12 0 0,0 500 417 83 00 | 00 00 00 00
Nalidixic acid 12 0 0,0 1000 00 00 ] 00 00 00
Ciprofloxacin 12 0 0,0 00 83 500 417 I 0,0 0,0 00 00 0,0 0,0 0,0 | 00
Ampicillin 12 10 833 00 00 167 0,0|0,o 00 00 833
Colistin (1) 12 | 1000 00 | 00
Sulfamethoxazole 12 10 83,3 0,0 0,0 00 167 0,0 0,0 I 0,0 0,0 | 833
Trimethoprim 12 0 0,0 1000 00 00 | 00 00 00 00 00
Tetracycline 12 9 75,0 00 167 83 0,0|0,0 00 00 750

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration

level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.105: S. Enteritidis from chicken (2009)
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Gentamicin 136 0 0,0 860 140 00 00 ] 00 00 00 00 | 00
Kanamycin 136 0 0,0 993 07 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 136 0 0,0 61,8 33,1 51 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 136 0 0,0 07 603 390 00 0,0 0,0 0,0
Florfenicol 136 0 0,0 29 919 51 0,0 0,0 0,0 0,0
Cefotaxime 136 0 0,0 456 529 15 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 136 0 0,0 794 206 00 00 | 00 00 00 00
Nalidixic acid 136 0 0,0 985 15 00 I 00 00 ' 00
Ciprofloxacin 136 0 0,0 00 11,0 809 81 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 136 1 07 15 706 272 00 | 00 00 00 07
Colistin (1) 136 | 1000 00 | 00
Sulfamethoxazole 136 0 0,0 00 22 147 772 59 00 I 00 00 ' 00
Trimethoprim 136 0 0,0 993 07 00| oo 00 00 o0 [00
Tetracycline 136 0 0,0 11,0 868 22 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.106: S. Infantis from chicken (2009)
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Gentamicin 10 0 00 9,0 10 00 0000 00 00 00 |00
Kanamycin 10 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 10 2 200 00 100 700 00 00 ]100 00 100
Chloramphenicol 10 0 0,0 00 200 800 00 0,0 0,0 0,0
Florfenicol 10 0 00 00 500 500 00] 00 00 00
Cefotaxime 10 0 00 00 8,0 200 00] 00 00 00 00
Ceftazidime 10 0 00 300 700 00 00]oo 00 00 00
Nalidixic acid 10 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 10 o 00|00 10 %0 00]o0oo oo 00 00 00 00 00 |00
Ampicillin 10 1100 00 700 200 00] 00 00 00 100
Colistin (1) 10 | 1000 00 |00
Sulfamethoxazole 10 2 20,0 0,0 00 200 600 00 0,0 I 0,0 0,0 20,0
Trimethoprim 10 2 200 800 00 00] 00 00 00 00 200
Tetracycline 10 0 00 100 90 00 00] 00 00 00 | 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.107: S. Paratyphi B dT+ from chicken (2009)
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Gentamicin 6 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 6 1187 833 00] 00 00 00 00 167
Streptomycin 6 1167 00 00 00 500 333] 00 167 00
Chloramphenicol 6 0 0,0 00 66,7 333 00 0,0 0,0 0,0
Florfenicol 6 0 00 00 83 167 00] 00 00 00
Cefotaxime 6 0 00 167 500 333 00 ] 00 o0 00 | 00
Ceftazidime 6 0 0,0 00 1000 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 6 5 833 167 00 00] 00 o0 833
Ciprofloxacin 6 5 83[00 00 167 00] 00 €7 00 167 00 00 00 | 00
Ampicillin 6 1 16,7 0,0 333 333 167 I 0,0 0,0 0,0 16,7
Colistin (1) 6 | 1000 00 | 00
Sulfamethoxazole 6 1 16,7 16,7 16,7 500 0,0 0,0 0,0 I 0,0 00 16,7
Trimethoprim 6 6 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0 100,0
Tetracycline 6 1187 833 00 00 00] oo 00 o0 167

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-

tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.108: S. Typhimurium from chicken (2009)
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Antimicrobial tested r 32 5&| 5 = = S S S o - ~ < © 1 S p.S q Q bl S IS
Gentamicin 25 0 0,0 800 200 00 0000 00 00 00 | 00
Kanamycin 25 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 25 3 12,0 00 80 560 200 40 | 80 40 00
Chloramphenicol 25 3 12,0 00 200 680 00 0,0 00 | 120
Florfenicol 25 3 12,0 00 520 360 00 00 120 0,0
Cefotaxime 25 0 0,0 440 520 40 00 | 00 00 00 00
Ceftazidime 25 0 0,0 48,0 480 40 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 25 2 8,0 80,0 12,0 00 I 0,0 0,0 8,0
Ciprofloxacin 25 2 80 | 00 80 520 320 | 00 40 40 00 00 00 00 00
Ampicillin 25 4 16,0 00 520 320 00 I 0,0 0,0 0,0 16,0
Colistin (1) 25 | 1000 00 |00
Sulfamethoxazole 25 4 16,0 40 00 320 440 40 00 I 00 00 16,0
Trimethoprim 25 2 8,0 88,0 40 0,0 I 0,0 0,0 0,0 0,0 8,0
Tetracycline 25 5 20,0 80 520 200 00 I 0,0 8,0 4,0 8,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.



234 BfR-Wissenschaft

20.2.3.4 Isolates from turkeys

Tab. 20.109: Salmonella spp. from turkeys (2009)
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Antimicrobial tested = 258 86 6 S © o © «4 ~ < o % 8§ 3 S8 & B S 8
Gentamicin 87 23 264 529 207 00 00 ] 00 172 69 11 | A1
Kanamycin 87 26 299 678 23| 11 149 11 11 | 115
Streptomycin 87 29 333 1111 241 172 230|149 69 [ 115
Chloramphenicol 87 11 126 23 195 529 126 11 00 [ 115
Florfenicol & 2 23 23 494 253 207 00 23 00
Cefotaxime 87 0 00 209 402 241 57 |00 00 00 |00
Ceftazidime & 0 00 379 437 172 11|00 00 00 00
Nalidixic acid &7 27 310 678 11 00| 11 11 [287
Ciprofloxacin 87 27 310|00 69 52 69|00 13 11 149 46 00 00 | 00
Ampicillin 87 50 575 46 207 126 46 | 00 00 00 575
Colistin (1) 87 | 1000 00 | 00
Sulfamethoxazole 87 51 586 11 34 115 184 69 00] 00 00 586
Trimethoprim & 15 172 759 57 11|00 00 00 00 172
Tetracycline 87 M 411 00 333 184 11 ] 00 34 80 356

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.110: S. 4,[5],12:i:- from turkeys (2009)
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Gentamicin 4 0 00 50 500 00 00] 00 00 00 00|00
Kanamycin 4 0 0,0 1000 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 4 4 1000 00 00 00 00 00] 00 00 1000
Chloramphenicol 4 2 500 00 250 250 00| 00 00 |500
Florfenicol 4 1 250 0,0 250 250 250 0,0 25,0 0,0
Cefotaxime 4 0 00 250 00 750 00 ] 00 00 00 |00
Ceftazidime 4 0 0,0 250 50,0 250 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 4 0 00 750 250 00| 00 00 | 00
Ciprofloxacin 4 o 00|00 00 50 50]00 00 00 00 00 00 00 00
Ampicillin 4 4 100,0 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0 100,0
Colistin (1) 4 | 1000 00 | 00
Sulfamethoxazole 4 4 1000 00 00 00 00 00 00]o00 00 1000
Trimethoprim 4 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 4 4 100,0 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0 100,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.111: S. 4,12:d:- from turkeys (2009)
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Gentamicin 1 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 1 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 1 0 0,0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 1 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Florfenicol 1 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 1 0 0,0 00 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 1 0 0,0 00 00 1000 00 | 00 00 00 00
Nalidixic acid 1 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 1 0 00 [ 00 00 1000 0,0 I 00 00 00 00 00 00 00 00
Ampicillin 1 11000 00 00 00 00 | 00 00 00 1000
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 1 1 100,0 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0 | 100,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.112: S. Enteritidis from turkeys (2009)
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Antimicrobial tested r 32 5&| 5 = = S S s S - ~ < © 9 S p.S q 9 a S IS
Gentamicin 1 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 1 0 0,0 100,0 00 I 00 00 00 00 | 00
Streptomycin 1 0 0,0 1000 00 00 00 00 | 00 00 00
Chloramphenicol 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 1 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 1 0 0,0 1000 00 00 00 | 00 00 00 00
Ceftazidime 1 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 1 0 00 | 00 00 1000 00 | 00 00 00 00 00 00 00 00
Ampicillin 1 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0
Colistin (1) 1 | 1000 00 |00
Sulfamethoxazole 1 0 0,0 00 00 00 1000 00 00 I 00 00 00
Trimethoprim 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 1 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.113: S. Heidelberg from turkeys (2009)
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Gentamicin 5 0 0,0 400 600 00 00] 00 00 00 00 | 00
Kanamycin 5 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 5 0 0,0 0,0 00 200 0,0 80,0' 0,0 0,0 0,0
Chloramphenicol 5 0 0,0 00 800 200 00 0,0 0,0 0,0
Florfenicol 5 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 5 0 0,0 00 600 400 00 I 0,0 0,0 0,0 0,0
Ceftazidime 5 0 0,0 00 1000 00 00] 00 00 00 00
Nalidixic acid 5 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 5 0 0,0 0,0 00 80,0 20,0 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 5 5 100,0 00 00 00 00] oo 00 00 1000
Colistin (1) 5 | 1000 00 | 00
Sulfamethoxazole 5 0 0,0 0,0 00 60,0 400 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 5 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 5 5 100,0 0,0 0,0 0,0 0,0 I 0,0 0,0 60,0 40,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.114: S. Saintpaul from turkeys (2009)
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Antimicrobial tested r 32 5&| 5 = = S S s S - ~ < © 9 S p.S q 9 a S IS
Gentamicin 31 19 613 200 97 00 00] 00 484 129 00 | 00
Kanamycin 31 19 61,3 387 0,0 I 32 387 32 00 ' 16,1
Streptomycin 31 18 58,1 00 00 00 65 355 | 355 97 129
Chloramphenicol 31 0 0,0 3,2 00 677 290] 00 0,0 0,0
Florfenicol 31 0 0,0 32 290 419 258() 00 0,0 0,0
Cefotaxime 31 0 0,0 290 194 355 16,1 | 00 00 00 00
Ceftazidime 31 0 0,0 355 323 290 32 I 0,0 0,0 0,0 0,0
Nalidixic acid 31 21 67,7 323 00 0,0 I 0,0 32 645
Ciprofloxacin 31 21 67700 00 323 00|00 161 00 387 129 00 00 | 00
Ampicillin 31 24 77.4 00 16,1 0,0 6,5 I 0,0 0,0 00 774
Colistin (1) 31 | 1000 00 | 00
Sulfamethoxazole 31 29 935 00 00 00 32 32 00 I 00 00 | 935
Trimethoprim 31 10 32,3 484 16,1 3,2 I 0,0 0,0 0,0 00 323
Tetracycline 31 17 54,8 0,0 00 419 32 I 0,0 3,2 6,5 452

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.115: S. Typhimurium from turkeys (2009)
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Gentamicin 19 1 53 579 368 00 0000 00 00 00 |53
Kanamycin 19 4 211 737 53 I 0,0 0,0 0,0 00 21,1
Streptomycin 19 4 211 0,0 00 211 368 21,1' 53 53 10,5
Chloramphenicol 19 8 42,1 00 158 421 0,0 0,0 0,0 421
Florfenicol 19 1 53 00 526 53 368]) 00 53 0,0
Cefotaxime 19 0 0,0 316 684 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 19 0 0,0 526 474 00 00 | 00 00 00 00
Nalidixic acid 19 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 19 0 00 ] 00 53 895 53 I 00 00 00 00 00 00 00 00
Ampicillin 19 7 368 00 211 421 00 | 00 00 00 | 368
Colistin (1) 19 | 1000 00 | 00
Sulfamethoxazole 19 11 57,9 0,0 0,0 00 316 105 0,0 I 0,0 00 579
Trimethoprim 19 2 105 895 00 00 | 00 00 00 00 105
Tetracycline 19 5 26,3 00 684 53 0,0 I 0,0 5,3 0,0 | 21,1

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.3 Salmonellaisolates from food

20.3.1 Distribution of the serovars from food

Tab. 20.116: The ten most frequent serovars of meat and the main meat categories (2009)

Minced meat Chicken meat  |Turkey meat Pork Meat
N % N % N % N % N %

102 100 171 100 78 100 148 100 727 100
S. Typhimurium 25 245 23 13,5 5 6,4 53 35,8 176 24,2
S. 4,[5],12:i:- 29 28,4 19 11,1 15 19,2 38 25,7 152 20,9
S. Enteritidis 1 1,0 33 19,3 2 2,6 1 0,7 51 7,0
S. Derby 14 13,7 0 0 0 0 13 8,8 48 6,6
S. Infantis 3 2,9 20 11,7 0 0 6 4.1 37 51
S. Paratyphi B dT+ 1 1,0 27 15,8 1 1,3 0 0 36 50
S. Subspec. | rough 4 3,9 0 0 0 0 15 10,1 28 3,9
S. Saintpaul 4 3,9 0 0 18 23,1 0 0 25 3,4
S. Newport 2 2,0 2 1,2 12 15,4 1 0,7 23 3,2
S. Senftenberg 0 0 17 9,9 1 1,3 0 0 20 2,8
S. London 0 0 1 0,6 0 0 6 4.1 11 1,5
S. Hadar 1 1,0 0 0 8 10,3 0 0 9 1,2
S. Ohio 0 0 8 4,7 0 0 0 0 9 1,2
S. Indiana 0 0 7 4.1 0 0 0 0 9 1,2
S. Brandenburg 3 2,9 0 0 1 1,3 3 2,0 9 1,2
S. Anatum 1 1,0 3 1,8 1 1,3 1 0,7 8 1,1
S. Livingstone 2 2,0 1 0,6 0 0 2 1,4 8 1,1
S. Dublin 2 2,0 0 0 0 0 2 1,4 8 1,1
S. 4,12:d:- 0 0 3 1,8 2 2,6 3 2,0 8 1,1
S. Bovismorbificans 2 2,0 0 0 0 0 0 0 7 1,0
S. Virchow 0 0 2 1,2 2 2,6 0 0 5 0,7
S. Kottbus 0 0 0 0 4 5,1 0 0 4 0,6
S. Bredeney 0 0 0 0 3 3,8 0 0 3 0,4
Other serovars 8 7,8 5 29 3 3,8 4 2,7 33 4,5

Tab. 20.117: Development of resistance rates of the ten most frequent serovars from meat (2000—2009)

Year 2000 | 2001 | 2002 |2003 |2004 |2005 |2006 |2007 |2008 |2009 |Total

Number of isolates 910| 746| 1037 | 678 793 | 1542 | 1025 926 785 727 9169
S. Typhimurium 356| 50,9| 39,2| 394 | 425| 43,7| 34,7| 299| 283| 2472 37,3
S. 4,[5],12:i:- 0,4 0,8 1,3 3,7 3,3 7,2 5,6 89| 121] 20,9 6,2
S. Enteritidis 13,1 10,7| 10,3| 18,3 6,4 5,8 7,71 10,0 7,6 7,0 9,3
S. Derby 2,2 3,6 41 2,9 3,4 7.8 6,7 5,6 4,8 6,6 5,1
S. Infantis 6,0 46 2,7 5,0 6,9 4,9 3,3 3,7 2,9 51 4,5
S. Paratyphi B dT+ 20,7| 4,6 3,8 4,1 1,9 1,7 47 7,6 7,9 5,0 6,0
S. Subspec. | rough 24 3,6 4,2 3,1 3,8 3,4 2,1 0,9 41 3,9 3,1
S. Saintpaul 0,7 0,7 6,0 1,3 1,6 1,2 3,1 4.4 54 3,4 2,8
S. Newport 0,1 0,0 0,5 0,0 0,0 0,5 1,2 1,1 1,4 3,2 0,8
S. Senftenberg 0,3 0,0 0,3 0,1 0,9 0,5 0,1 0,1 0,5 2,8 0,5
Other serovars 18,5 20,5| 27,7| 22,0| 29,3| 23,3| 30,7| 27,9| 25,0| 18,0 24,5




BfR-Wissenschaft 239

Tab. 20.118: Development of resistance rates of the ten most frequent serovars from pork (2000—2009)

Year 2000 |2001 | 2002 |2003 | 2004 |2005 |2006 |2007 |2008 |2009 |Total

Number of isolates 118 | 144 148 | 110 109 581 185 156 140 148 1839
S. Typhimurium 62,7| 653| 63,5| 50,9| 59,6| 499| 551| 455| 429| 358 52,1
S. 4,[5],12:i:- 0,0 2,8 3,4 3,6 5,5 84| 10,8| 224| 20,7| 257 10,3
S. Subspec. | rough 2,5 49| 10,8 3,6 2,8 3,8 2,2 1,3 86| 10,1 4,8
S. Derby 51 56| 10,8 8,2 73| 11,0] 124 96| 12,1 8,8 9,7
S. Infantis 9,3 3,5 20| 18,2 3,7 3,4 1,1 3,8 0,0 4.1 4,2
S. London 0,8 2,1 1,4 0,9 0,9 1,9 1,6 3,2 1,4 4.1 1,9
S. Brandenburg 2,5 2,8 0,0 0,0 1,8 1,4 3,2 0,6 2,9 2,0 1,7
S. 4,12:d:- 0,0 0,0 0,0 0,0 0,0 0,5 0,0 0,0 0,0 2,0 0,3
S. Livingstone 0,8 1,4 1,4 0,9 0,9 0,3 0,0 0,6 4,3 1,4 1,0
S. Dublin 0,0 0,0 0,0 0,0 0,0 0,0 1,6 0,0 0,0 1,4 0,3
S. Enteritidis 6,8 2,8 1,4 0,0 1,8 1,2 0,5 3,8 0,0 0,7 1,7
Other serovars 9,3 9,0 54| 136| 156| 181| 11,4 9,0 71 4.1 12,0

Tab. 20.119: Development of resistance rates of the ten most frequent serovars from chicken meat (2000—
2009)

Year 2000 |2001 | 2002 |2003 | 2004 |2005 |2006 |2007 |2008 |2009 | Total

Number of isolates 358 | 145 178 | 170| 219 158 | 239| 246| 202 171 2086
S. Enteritidis 21,8| 366| 494| 582| 146| 310 21,3| 26,8| 223| 193 28,5
S. Paratyphi B dT+ 50,6 | 21,4| 157 | 14,7 6,8| 12,0 172| 211| 29,7| 15,8 23,0
S. Typhimurium 92| 117 5,1 71| 21,5 8,2 59 6,9 74| 135 9,6
S. Infantis 2,5 2,1 7,9 1,8 13,2 8,9 9,6 6,1 74| 11,7 7,0
S. 4,[5],12:i:- 0,0 0,0 0,0 0,0 0,0 0,6 0,0 0,8 15| 11,1 1,2
S. Senftenberg 0,6 0,0 0,6 0,6 0,5 1,3 0,0 0,0 0,0 9,9 1,2
S. Ohio 0,3 0,0 0,0 0,0 0,5 3,2 4,2 57 2,0 4,7 2,1
S. Indiana 2,0 0,0 3,4 0,6 1,4 8,9 3,3 4,5 54 41 3,3
S. 4,12:d:- 0,0 0,7 0,6 24 9,6 44 8,8 1,6 2,5 1,8 3,2
S. Anatum 0,0 0,0 0,0 1,8 8,2 0,6 29 1,2 2,0 1,8 1,9
Other serovars 13,1| 276| 174| 12,9| 23,7| 209| 26,8| 252| 19,8 6,4 19,3

Tab. 20.120: Development of resistance rates of the ten most frequent serovars from turkey meat (2000—
2009)

Year 2000 | 2001 [2002 |2003 |2004 |2005 |2006 |2007 |2008 |2009 |Total

Number of isolates 48| 179| 318| 172 108 117 141 80 72 87 1322
S. Saintpaul 0,0 22| 36,2| 30,8] 10,2| 24,8| 12,8]| 31,3| 41,7| 356 25,6
S. Typhimurium 21| 16,8 4,7 93| 315| 10,3 9,2 8,8 69| 21,8 12,3
S. Heidelberg 20,8| 246| 21,7| 21,5 6,5 26| 10,6 1,3 0,0 57 15,5
S. 4,[5],12:i:- 0,0 0,0 0,0 0,0 0,0 0,9 0,7 1,3 2,8 4,6 0,7
S. Subspec. | rough 2,1 1,7 25 1,2 5,6 6,8 0,7 0,0 4,2 34 2,8
S. Newport 4,2 0,6 0,0 0,0 0,0 0,0 0,0 0,0 2,8 3,4 0,6
S. Montevideo 00| 0,6 03] 23 46| 111 0,7 1,3 0,0 23 23
S. Infantis 2,1 2,8 0,3 0,0 0,0 0,9 0,0 0,0 1,4 2,3 0,9
S. Minnesota 0,0/ 0,0 03] 0,0 0,0 0,0 0,0 0,0 1,4 23 0,3
S. Schwarzengrund 0,0 0,0 0,0 0,0 0,0 0,0 1,4 0,0 0,0 2,3 0,3
S. Give 0,0/ 0,0 0,0/ 0, 0,0 0,0 0,0 0,0 0,0 2,3 0,2
S. Enteritidis 29,2 5,0 2,8 1,2 74 6,8 28| 10,0 2,8 1,1 53
Other serovars 39,6| 458| 31,1| 33,7| 343| 359| 61,0| 46,3| 36,1| 12,6 40,2
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Tab. 20.121: Development of resistance rates of the ten most frequent serovars from minced meat (2000—
2009)

Year 2000 | 2001 [2002 |2003 |2004 |2005 |2006 |2007 |2008 |2009 |Total

Number of isolates 149 198 | 214| 202 188 | 237 151 128 156 102 1725
S. 4,[5],12:i:- 06| 05 23| 64 85| 11,0 73| 148| 199| 284 8,9
S. Typhimurium 316| 722| 67,8| 58,9| 56,9| 52,7| 57,6| 523| 423| 245 57,8
S. Derby 1,4 7,6 8,4 3,5 2,1 4,6 93| 133 83| 137 6,8
S. Subspec. | rough 1,1 3,0 6,5 5,0 6,4 3,0 6,0 0,0 6,4 3,9 4,4
S. Saintpaul 0,0/ 0,0 0,0 0,0 0,0 0,4 0,0 0,8 2,6 3,9 0,6
S. Infantis 08| 20 3.3 1,5 32| 10,5 0,7 23 1,3 29 3.3
S. Brandenburg 06| 25 1,9 3,5 2,7 0,4 2,6 0,0 3,2 29 2,1
S. Bovismorbificans 0,0 0,5 0,0 0,0 1,6 5,1 0,0 1,6 4,5 2,0 1,6
S. Dublin 0,0/ 0,0 0,0 0,5 1,1 0,4 2,6 1,6 0,0 2,0 0,7
S. Livingstone 03| 0,0 05| 0,0 0,5 0,4 1,3 0,8 0,6 2,0 0,6
S. Newport 0,0/ 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,0 0,1
S. Enteritidis 54| 25 1,4 5,4 3,2 0,0 2,6 3,1 2,6 1,0 27
Other serovars 7,4 9,1 79| 153| 13,8] 114 9,9 9,4 83| 10,8 10,5

20.3.2 Development of resistance rates in Salmonella isolates from food

20.3.2.1 Isolates from meat

Tab. 20.122: Resistance rates in Salmonella isolates from meat 2009

Salmonella |S. S. S.

spp. Enteritidis | Typhimurium |S. 4,[5],12:i:- |S. Infantis Paratyphi BdT+
Tested isolates 727 51 176 152 37 36
Susceptible 33,3 74,5 21,0 53 40,5 2,8
Resistant 66,7 25,5 79,0 94,7 59,5 97,2
Multiresistant (2) 57,5 0 74,4 90,1 48,6 88,9
Gentamicin 2,2 0 0,6 0 0 8,3
Kanamycin 55 0 5,7 4.6 0 11,1
Streptomycin 431 0 60,8 89,5 21,6 25,0
Chloramphenicol 11,3 0 35,8 0,7 2,7 16,7
Florfenicol 8,1 0 31,3 0 0 0
Cefotaxime (1) 1,2 0 0 0 5,4 13,9
Ceftazidime (1) 1,2 0 0 0 5,4 13,9
Nalidixic acid 13,2 17,6 6,8 0 35,1 77,8
Ciprofloxacin 14,9 19,6 6,8 0 35,1 80,6
Ampicillin 50,6 5,9 74,4 89,5 10,8 36,1
Sulfamethoxazol 50,8 0 73,3 90,1 459 44 4
Trimethoprim (1) 17,6 0 23,3 3,9 54 97,2
Tetracycline 50,9 0 71,0 85,5 37,8 25,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.123: Development of resistance rates in Salmonella spp. from meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 910 746| 1037 678 793| 1542| 1025 926 785 727
Susceptible 19 29,8 38,7 491 421 41,9 45,4 37,8 36,6 33,3
Resistant 81 70,2 61,3 50,9 57,9 58,1 54,6 62,2 63,4 66,7
Multiresistant (2) 54,4 48,1 52,7 38,8 43,3 44 45,6 541 55,8 57,5
Gentamicin 1,8 1,2 9,6 1,5 29 1,2 1,4 2,6 3,6 2,2
Kanamycin 4,9 2,7 10 3.1 5 4,7 59 9,8 6,6 55
Streptomycin 30,7 35,7 34,6 30,8 30,8 36,4 34,4 35,6 35,4 43,1
Chloramphenicol 16 20,1 18,4 16,5 14,2 141 13,1 10,2 11,2 11,3
Florfenicol 10,1 17,6 13,3 14,6 11,5 12,8 10,7 8,2 9,6 8,1
Cefotaxime (1) - - - - - - - 1,9 1,1 1,2
Ceftazidime (1) - - - - - - - 1,9 1,1 1,2
Nalidixic acid 16,2 9,4 13,7 10,6 9,1 8,3 10,8 19,4 18,5 13,2
Ciprofloxacin 17,1 9,7 13,3 10,9 9,6 8,8 11,6 20,1 19,7 14,9
Ampicillin 30,4 33,6 38,8 33,2 37,5 37,4 32,5 41,7 43,8 50,6
Sulfamethoxazol 75,1 61,8 52 38,2 48 449 38 422 48,8 50,8
Trimethoprim (1) - - - - - - - 11,3 17,6 17,6
Tetracycline 28,8 41,2 43,4 34,2 37,2 45,3 44,2 46,1 45,9 50,9
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.124: Development of resistance rates in S. Enteritidis from meat
Year 2000 2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 119 80 107 124 51 90 79 93 60 51
Susceptible 47,9 77,5 89,7 81,5 90,2 78,9 88,6 90,3 93,3 74,5
Resistant 52,1 22,5 10,3 18,5 9,8 211 11,4 9,7 6,7 25,5
Multiresistant (2) 6,7 2,5 2,8 3,2 5,9 6,7 1,3 1,1 0 0
Gentamicin 0,8 0 3,7 0,8 2 1,1 0 0 0 0
Kanamycin 0 0 0 0 3,9 0 0 0 0 0
Streptomycin 1,7 1,3 5,6 0,8 3,9 3,3 0 1,1 0 0
Chloramphenicol 0 0 0,9 0 3,9 0 0 0 0 0
Florfenicol 0 0 0,9 0 2 0 0 0 0 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 4,2 5 4,7 13,7 59 18,9 8,9 4,3 5 17,6
Ciprofloxacin 5 6,3 4.7 14,5 5,9 18,9 10,1 4.3 5 19,6
Ampicillin 0 6,3 0,9 24 2 1,1 25 54 1,7 59
Sulfamethoxazol 49,6 12,5 1,9 3,2 5,9 4.4 0 0 0 0
Trimethoprim (1) - - - - - - - 0 0 0
Tetracycline 1,7 2,5 0,9 0 2 6,7 0 0 0 0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.125: Development of resistance rates in S. Typhimurium from meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 324 380 406 267 337 674 356 277 222 176
Susceptible 14,8 17,9 26,6 29,6 27,9 23,1 30,1 29,2 21,2 21,0
Resistant 85,2 82,1 73,4 70,4 721 76,9 69,9 70,8 78,8 79,0
Multiresistant (2) 62,3 63,2 65,5 61,4 61,4 62,8 60,7 63,5 68,5 74,4
Gentamicin 1,9 0,3 2,7 0,4 2,7 1 0,8 0,4 0,9 0,6
Kanamycin 74 2,9 4,7 3 6,2 7,7 6,2 10,8 4,1 57
Streptomycin 475 53,4 59,9 55,8 52,2 58,5 52,5 52 50,9 60,8
Chloramphenicol 37,3 35,3 35,7 35,6 26,1 27,6 30,6 24,5 30,6 35,8
Florfenicol 25,9 33,2 30 34,5 249 26,7 29,5 22,7 27,9 31,3
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 4,9 4,5 25 3,4 6,5 4,6 4,5 4,3 8,6 6,8
Ciprofloxacin 6,5 45 2,5 3,4 6,2 4.9 5,1 4.7 9,5 6,8
Ampicillin 45,7 50,3 60,1 56,2 58,5 57,3 55,3 59,9 65,8 74,4
Sulfamethoxazol 80,9 76,8 66,3 61,8 67,1 63,1 60,7 61,4 70,3 73,3
Trimethoprim (1) - - - - - - - 11,1 16,7 23,3
Tetracycline 56,8 57,4 67,5 62,5 54 67,5 64,3 64,3 63,1 71,0
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.126: Development of resistance rates in S. 4,[5],12:i:- from meat
Year 2000 [2001 2002 2003 |2004 |[2005 [2006 |[2007 |2008 |2009
Tested isolates 4 6 13 25 26 111 57 82 95 152
Susceptible 25 0 38,5 28 7,7 7,2 1,8 1,2 4.2 5,3
Resistant 75 100 61,5 72 92,3 92,8 98,2 98,8 95,8 94,7
Multiresistant (2) 50 83,3 46,2 24 57,7 82 84,2 89 93,7 90,1
Gentamicin 0 33,3 30,8 0 3,8 0 0 1,2 0 0
Kanamycin 0 0 0 0 0 0,9 53 1,2 1,1 4,6
Streptomycin 0 66,7 38,5 24 46,2 78,4 82,5 85,4 91,6 89,5
Chloramphenicol 0 33,3 38,5 8 7,7 54 12,3 9,8 2,1 0,7
Florfenicol 0 0 7,7 8 3,8 27 3,5 7,3 1,1 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 0 0 0 8 0 27 0 3,7 0 0
Ciprofloxacin 0 0 0 8 0 2,7 1,8 4.9 1,1 0
Ampicillin 0 66,7 46,2 20 50 73,9 82,5 87,8 91,6 89,5
Sulfamethoxazol 50 83,3 46,2 56 65,4 80,2 84,2 86,6 93,7 90,1
Trimethoprim (1) - - - - - - - 0 4.2 3,9
Tetracycline 75 100 61,5 40 76,9 85,6 93 95,1 90,5 85,5

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.127: Development of resistance rates in S. Paratyphi B dT+ from meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 188 34 39 28 15 26 48 70 62 36
Susceptible 0 0 0 0 0 0 0 0 0 2,8
Resistant 100 100 100 100 100 100 100 100 100 97,2
Multiresistant (2) 98,9 94,1 89,7 75 86,7 69,2 87,5 94,3 95,2 88,9
Gentamicin 0 8,8 0 3,6 0 3,8 2,1 0 4,8 8,3
Kanamycin 0,5 0 51 3,6 6,7 0 21 57 8,1 11,1
Streptomycin 35,1 32,4 15,4 35,7 26,7 11,5 16,7 28,6 25,8 25,0
Chloramphenicol 27 0 7,7 0 0 3,8 2.1 0 3,2 16,7
Florfenicol 0,5 0 0 0 0 3,8 0 0 0 0
Cefotaxime (1) - - - - - - - 50 12,9 13,9
Ceftazidime (1) - - - - - - - 50 12,9 13,9
Nalidixic acid 46,8 64,7 43,6 46,4 53,3 38,5 64,6 74,3 74,2 77,8
Ciprofloxacin 47,9 67,6 43,6 50 53,3 50 68,8 74,3 75,8 80,6
Ampicillin 52,7 67,6 46,2 46,4 60 57,7 39,6 34,3 41,9 36,1
Sulfamethoxazol 85,6 88,2 79,5 60,7 73,3 50 41,7 443 53,2 44 4
Trimethoprim (1) - - - - - - 100 100 97,2
Tetracycline 3,2 20,6 15,4 17,9 26,7 34,6 35,4 24,3 30,6 25,0
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials
Tab. 20.128: Development of resistance rates in S. Infantis from meat

Year 2000 2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 55 34 28 34 55 75 34 34 23 37
Susceptible 36,4 76,5 50 88,2 58,2 81,3 50 52,9 21,7 40,5
Resistant 63,6 23,5 50 11,8 41,8 18,7 50 471 78,3 59,5
Multiresistant (2) 12,7 8,8 46,4 11,8 23,6 16 41,2 38,2 60,9 48,6
Gentamicin 0 2,9 0 0 0 0 0 2,9 4,3 0
Kanamycin 0 0 0 0 0 1,3 2,9 0 0 0
Streptomycin 10,9 11,8 7.1 2,9 3,6 5,3 17,6 11,8 13 21,6
Chloramphenicol 0 0 0 5,9 1,8 1,3 0 2,9 0 2,7
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - 0 0 54
Ceftazidime (1) - - - - - - - 0 0 54
Nalidixic acid 1,8 29 429 59 9.1 10,7 41,2 29,4 60,9 35,1
Ciprofloxacin 1,8 29 429 59 7,3 10,7 41,2 29,4 60,9 35,1
Ampicillin 0 0 7.1 29 9.1 8 8,8 17,6 8,7 10,8
Sulfamethoxazol 63,6 14,7 46,4 8,8 25,5 16 41,2 38,2 60,9 45,9
Trimethoprim (1) - - - - - - 100 13 54
Tetracycline 7,3 59 39,3 59 27,3 12 35,3 32,4 47,8 37,8

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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20.3.2.2

Tab. 20.129: Resistance rate in Salmonella spp. isolates from pork

Isolates from pork

Salmonella S.
spp. S. Enteritidis |Typhimurium |S. 4,[5],12:i:- |S. Derby S. Infantis
Tested isolates 148 1 53 38 13 6
Susceptible 31,1 100 18,9 5,3 84,6 66,7
Resistant 68,9 0 81,1 94,7 15,4 33,3
Multiresistant (2) 62,2 0 77,4 92,1 7,7 0
Gentamicin 0,7 0 1,9 0 0 0
Kanamycin 3,4 0 57 2,6 0 0
Streptomycin 55,4 0 60,4 89,5 7,7 16,7
Chloramphenicol 13,5 0 32,1 0 0 0
Florfenicol 10,8 0 28,3 0 0 0
Cefotaxime (1) 0 0 0 0 0 0
Ceftazidime (1) 0 0 0 0 0 0
Nalidixic acid 2,7 0 57 0 0 16,7
Ciprofloxacin 2,7 0 5,7 0 0 16,7
Ampicillin 58,8 0 75,5 89,5 0 0
Sulfamethoxazol 61,5 0 77,4 92,1 15,4 0
Trimethoprim (1) 16,2 0 26,4 7,9 15,4 0
Tetracycline 60,8 0 73,6 89,5 0 0
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.130: Development of resistance rates in Salmonella spp. from pork
Year 2000 [2001 2002 2003 |2004 |[2005 [2006 |2007 |2008 |2009
Tested isolates 118 144 148 110 109 581 185 156 140 148
Susceptible 19,5 243 29,7 427 33 391 39,5 25,6 23,6 31,1
Resistant 80,5 75,7 70,3 57,3 67 60,9 60,5 74,4 76,4 68,9
Multiresistant (2) 48,3 57,6 62,8 50,9 49,5 41,7 53 65,4 65,7 62,2
Gentamicin 1,7 1,4 2,7 0 1,8 0,2 1,6 0,6 2,1 0,7
Kanamycin 59 1,4 8,8 2,7 3,7 43 1,6 12,2 6,4 3,4
Streptomycin 38,1 47,2 52 40,9 43,1 35,8 44,3 551 52,9 55,4
Chloramphenicol 26,3 31,9 31,1 24,5 25,7 15,1 19,5 16,7 13,6 13,5
Florfenicol 13,6 26,4 20,3 23,6 24,8 13,4 18,4 15,4 10,7 10,8
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 25 2,1 1,4 3,6 4,6 4,8 1,6 1,9 3,6 2,7
Ciprofloxacin 3,4 2,1 0 3,6 4,6 53 2,7 2,6 3,6 2,7
Ampicillin 37,3 43,8 53,4 40,9 49,5 33,6 45,4 62,8 60 58,8
Sulfamethoxazol 78 71,5 62,8 50,9 56,9 451 53 62,8 67,1 61,5
Trimethoprim (1) - - - - - - - 143 13,6] 16,2
Tetracycline 441 52,8 66,2 48,2 541 48,7 54,6 66,7 62,1 60,8

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.131: Development of resistance rates in S. Typhimurium from pork

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 74 94 94 56 65 290 102 7 60 53
Susceptible 17,6 21,3 22,3 23,2 21,5 21,7 23,5 9,9 3,3 18,9
Resistant 82,4 78,7 77,7 76,8 78,5 78,3 76,5 90,1 96,7 81,1
Multiresistant (2) 64,9 69,1 74,5 71,4 72,3 56,6 63,7 84,5 83,3 77,4
Gentamicin 1,4 0 0 0 3.1 0,3 2 0 1,7 1,9
Kanamycin 54 21 11,7 3,6 6,2 7,9 1 26,8 10 57
Streptomycin 52,7 58,5 66 60,7 63,1 52,1 54,9 70,4 63,3 60,4
Chloramphenicol 37,8 42,6 39,4 42,9 40 24,5 32,4 26,8 23,3 32,1
Florfenicol 20,3 38,3 27,7 411 40 23,4 32,4 25,4 18,3 28,3
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 2,7 3,2 0 54 4,6 4,8 1 0 3,3 57
Ciprofloxacin 41 3,2 0 54 4.6 5,2 2 0 3,3 5,7
Ampicillin 54,1 55,3 67 58,9 70,8 47,6 59,8 83,1 76,7 75,5
Sulfamethoxazol 78,4 75,5 75,5 69,6 75,4 56,6 65,7 80,3 83,3 77,4
Trimethoprim (1) - - - - - - - 16,7 20 26,4
Tetracycline 59,5 61,7 75,5 69,6 70,8 66,6 68,6 81,7 75 73,6
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials

Tab. 20.132: Development of resistance rates in S. Enteritidis from pork

Year 2000 2001 |2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 8 4 2 0 2 7 1 6 0 1
Susceptible 25 100 100 - 100 100 100 100 - 100
Resistant 75 0 0 - 0 0 0 0 - 0
Multiresistant (2) 0 0 0 - 0 0 0 0 - 0
Gentamicin 0 0 0 - 0 0 0 0 - 0
Kanamycin 0 0 0 - 0 0 0 0 - 0
Streptomycin 0 0 0 - 0 0 0 0 - 0
Chloramphenicol 0 0 0 - 0 0 0 0 - 0
Florfenicol 0 0 0 - 0 0 0 0 - 0
Cefotaxime (1) - - - - - - - - - 0
Ceftazidime (1) - - - - - - - - - 0
Nalidixic acid 0 0 0 - 0 0 0 0 - 0
Ciprofloxacin 0 0 0 - 0 0 0 0 - 0
Ampicillin 0 0 0 - 0 0 0 0 - 0
Sulfamethoxazol 75 0 0 - 0 0 0 0 - 0
Trimethoprim (1) - - - - - - - - - 0
Tetracycline 0 0 0 - 0 0 0 0 - 0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.133: Development of resistance rates in S. Derby from pork

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 6 8 16 9 8 64 23 15 17 13
Susceptible 33,3 50 25 222 62,5 65,6 91,3 46,7 471 84,6
Resistant 66,7 50 75 77,8 37,5 34,4 8,7 53,3 52,9 15,4
Multiresistant (2) 33,3 12,5 50 55,6 0 14,1 8,7 20 294 7,7
Gentamicin 0 0 0 0 0 0 0 6,7 0 0
Kanamycin 0 0 6,3 11,1 0 0 0 0 0 0
Streptomycin 16,7 12,5 18,8 11,1 0 4,7 4,3 13,3 17,6 7,7
Chloramphenicol 0 0 0 11,1 0 0 0 0 59 0
Florfenicol 0 0 0 11,1 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 0 0 0 0 0 0 0 0 5,9 0
Ciprofloxacin 0 0 0 0 0 0 0 0 5,9 0
Ampicillin 0 0 12,5 33,3 0 0 4,3 26,7 11,8 0
Sulfamethoxazol 66,7 37,5 43,8 66,7 0 14,1 8,7 13,3 294 15,4
Trimethoprim (1) - - - - - - - 0 17,6 15,4
Tetracycline 33,3 25 68,8 33,3 37,5 34,4 4.3 33,3 35,3 0
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.134: Development of resistance rates in S. Infantis from pork
Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 11 5 3 20 4 20 2 6 0 6
Susceptible 36,4 40 100 95 100 95 100 83,3 - 66,7
Resistant 63,6 60 0 5 0 5 0 16,7 - 33,3
Multiresistant (2) 0 20 0 5 0 0 0 16,7 - 0
Gentamicin 0 0 0 0 0 0 0 0 - 0
Kanamycin 0 0 0 0 0 0 0 0 - 0
Streptomycin 0 20 0 5 0 0 0 0 - 16,7
Chloramphenicol 0 0 0 0 0 0 0 0 - 0
Florfenicol 0 0 0 0 0 0 0 0 - 0
Cefotaxime (1) - - - - - - - - - 0
Ceftazidime (1) - - - - - - - - - 0
Nalidixic acid 0 0 0 0 0 5 0 16,7 - 16,7
Ciprofloxacin 0 0 0 0 0 5 0 16,7 - 16,7
Ampicillin 0 0 0 0 0 0 0 0 - 0
Sulfamethoxazol 63,6 60 0 5 0 0 0 16,7 - 0
Trimethoprim (1) - - - - - - - - - 0
Tetracycline 0 0 0 0 0 0 0 16,7 - 0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.135: Development of resistance rates in S. 4,[5],12:i:- from pork
Year 2000 |2001 |2002 |2003 |2004 (2005 |[2006 |2007 |2008 |2009
Tested isolates 0 4 5 4 6 49 20 35 29 38
Susceptible - 0 0 0 0 10,2 0 0 6,9 53
Resistant - 100 100 100 100 89,8 100 100 93,1 94,7
Multiresistant (2) - 100 100 50 33,3 73,5 95 91,4 89,7 92,1
Gentamicin - 50 80 0 0 0 0 0 0 0
Kanamycin - 0 0 0 0 0 5 0 3,4 2,6
Streptomycin - 100 80 50 16,7 69,4 90 85,7 86,2 89,5
Chloramphenicol - 50 100 0 0 41 5 17,1 0 0
Florfenicol - 0 20 0 0 2 0 14,3 0 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - 0 0 0
Nalidixic acid - 0 0 0 0 4.1 0 57 0 0
Ciprofloxacin - 0 0 0 0 41 5 8,6 0 0
Ampicillin - 100 100 50 16,7 63,3 85 88,6 86,2 89,5
Sulfamethoxazol - 100 100 50 50 69,4 95 85,7 89,7 92,1
Trimethoprim (1) - - - - - - - 0 3,4 7,9
Tetracycline - 100 100 100 83,3 83,7 100 97 .1 89,7 89,5
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
20.3.2.3 Isolates from chicken meat
Tab. 20.136: Resistance rates in Salmonella spp. isolates from chicken meat
Salmonella |S. Typhi- S.
spp. murium S. Enteritidis |Paratyphi BdT+ |S. 4,12:d:- |S. Infantis
Tested isolates 171 23 33 27 3 20
Susceptible 46,2 47.8 78,8 0 100 20,0
Resistant 53,8 52,2 21,2 100 0 80,0
Multiresistant (2) 45,0 43,5 0 92,6 0 75,0
Gentamicin 1,8 0 0 11,1 0 0
Kanamycin 3,5 4,3 0 14,8 0 0
Streptomycin 24,0 43,5 0 29,6 0 20,0
Chloramphenicol 8,8 34,8 0 18,5 0 5,0
Florfenicol 4,7 34,8 0 0 0 0
Cefotaxime (1) 3,5 0 0 14,8 0 10,0
Ceftazidime (1) 3,5 0 0 14,8 0 10,0
Nalidixic acid 28,7 21,7 21,2 81,5 0 55,0
Ciprofloxacin 29,8 21,7 21,2 85,2 0 55,0
Ampicillin 28,7 39,1 0 37,0 0 20,0
Sulfamethoxazol 35,7 43,5 0 444 0 70,0
Trimethoprim (1) 21,1 4,3 0 100 0 10,0
Tetracycline 29,8 47,8 0 29,6 0 60,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.137: Development of resistance rates in Salmonella spp. from chicken meat

Year 2000 |2001 [2002 [2003 |2004 |2005 |[2006 |2007 [2008 |2009
Tested isolates 358 145 178 170 219 158 239 246 202 171
Susceptible 17,6 49 62,4 66,5 56,6 60,8 60,8 55,7 48,5 46,2
Resistant 82,4 51 37,6 33,5 43,4 39,2 39,3 44,3 51,5 53,8
Multiresistant (2) 60,3 31,7 29,2 17,1 30,1 27,8 29,3 37,8 43,1 45,0
Gentamicin 0,3 21 3,9 1,2 0,5 0,6 0,4 0,8 2,5 1,8
Kanamycin 1,1 1,4 1,7 0,6 27 1,3 5 9,8 4,5 3,5
Streptomycin 21,8 14,5 8,4 8,2 11,4 9,5 6,7 13 12,9 24,0
Chloramphenicol 3,1 3,4 2,2 1,2 1,4 1,9 1,3 3,7 1,5 8,8
Florfenicol 1,1 2,8 0,6 0,6 0 1,9 0 1,2 0,5 4,7
Cefotaxime (1) - - - - - - - 12,5 4 3,5
Ceftazidime (1) - - - - - - - 12,5 4 3,5
Nalidixic acid 30,2 23,4 21,3 20,6 16 17,1 21,8 30,5 32,7 28,7
Ciprofloxacin 31 241 21,3 21,8 16 17,1 23 30,5 33,2 29,8
Ampicillin 29,1 21,4 16,3 9,4 21,9 18,4 13 23,2 21,3 28,7
Sulfamethoxazol 72,3 39,3 25,3 12,9 31,5 22,2 18,4 22,4 26,7 35,7
Trimethoprim (1) - - - - - 25 34,2 21,1
Tetracycline 7 14,5 12,9 59 22,8 19 19,2 20,3 23,8 29,8
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.138: Development of resistance rates in S. Typhimurium from chicken meat
Year 2000 2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 33 17 9 12 47 13 14 17 15 23
Susceptible 36,4 41,2 66,7 83,3 70,2 69,2 85,7 70,6 80 47,8
Resistant 63,6 58,8 33,3 16,7 29,8 30,8 14,3 29,4 20 52,2
Multiresistant (2) 9,1 35,3 33,3 8,3 25,5 30,8 14,3 29,4 20 43,5
Gentamicin 0 0 0 0 0 0 0 0 0 0
Kanamycin 0 0 11,1 0 4.3 0 7.1 5,9 0 4,3
Streptomycin 9,1 29,4 22,2 8,3 23,4 23,1 7.1 17,6 13,3 43,5
Chloramphenicol 6,1 23,5 11,1 8,3 2.1 15,4 0 17,6 6,7 34,8
Florfenicol 3 23,5 11,1 8,3 0 15,4 0 17,6 6,7 34,8
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 0 5,9 22,2 8,3 17 15,4 0 17,6 0 21,7
Ciprofloxacin 0 5,9 22,2 8,3 17 15,4 0 17,6 0 21,7
Ampicillin 6,1 29,4 22,2 8,3 23,4 30,8 14,3 23,5 13,3 39,1
Sulfamethoxazol 60,6 52,9 33,3 8,3 27,7 30,8 14,3 23,5 20 43,5
Trimethoprim (1) - - - - - - - 0 6,7 4,3
Tetracycline 6,1 23,5 22,2 16,7 25,5 23,1 71 29,4 13,3 47,8

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.139: Development of resistance rates in S. Enteritidis from chicken meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 78 53 88 99 32 49 51 66 45 33
Susceptible 47,4 77,4 90,9 80,8 90,6 85,7 88,2 90,9 95,6 78,8
Resistant 52,6 22,6 9,1 19,2 9,4 14,3 11,8 9,1 44 21,2
Multiresistant (2) 7,7 0 2,3 4 3.1 0 2 0 0 0
Gentamicin 0 0 4,5 1 0 0 0 0 0 0
Kanamycin 0 0 0 0 0 0 0 0 0 0
Streptomycin 2,6 0 57 1 0 0 0 0 0 0
Chloramphenicol 0 0 0 0 0 0 0 0 0 0
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 51 3,8 34 13,1 9,4 12,2 9,8 3 2,2 21,2
Ciprofloxacin 6,4 5,7 3,4 14,1 94 12,2 11,8 3 2,2 21,2
Ampicillin 0 3,8 0 3 0 0 2 6,1 2,2 0
Sulfamethoxazol 48,7 13,2 1,1 4 3,1 2 0 0 0 0
Trimethoprim (1) - - - - - - - 0 0 0
Tetracycline 2,6 0 0 0 0 0 0 0 0 0
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials
Tab. 20.140: Development of resistance rates in S. Paratyphi B dT+ from chicken meat

Year 2000 2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 181 31 28 25 15 19 41 52 60 27
Susceptible 0 0 0 0 0 0 0 0 0 0
Resistant 100 100 100 100 100 100 100 100 100 100
Multiresistant (2) 98,9 93,5 85,7 72 86,7 63,2 90,2 94,2 95 92,6
Gentamicin 0 9,7 0 4 0 5,3 2,4 0 5 11,1
Kanamycin 0,6 0 3,6 4 6,7 0 2,4 7,7 6,7 14,8
Streptomycin 33,7 35,5 14,3 36 26,7 5,3 17,1 34,6 25 29,6
Chloramphenicol 2,8 0 7.1 0 0 5,3 2,4 0 3,3 18,5
Florfenicol 0,6 0 0 0 0 5,3 0 0 0 0,0
Cefotaxime (1) - - - - - - - 50 11,7 14,8
Ceftazidime (1) - - - - - - - 50 11,7 14,8
Nalidixic acid 48,1 71 50 44 53,3 36,8 68,3 75 73,3 81,5
Ciprofloxacin 49,2 71 50 48 53,3 36,8 73,2 75 75 85,2
Ampicillin 53 64,5 53,6 40 60 52,6 39 34,6 40 37,0
Sulfamethoxazol 85,1 90,3 71,4 56 73,3 36,8 39 40,4 51,7 444
Trimethoprim (1) - - - - - - - 100 100 100
Tetracycline 2,8 22,6 14,3 12 26,7 26,3 34,1 30,8 31,7 29,6

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.141: Development of resistance rates in S. Infantis from chicken meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 9 3 14 3 29 14 23 15 15 20
Susceptible 11,1 66,7 71 66,7 31 429 39,1 40 20 20,0
Resistant 88,9 33,3 92,9 33,3 69 571 60,9 60 80 80,0
Multiresistant (2) 11,1 33,3 85,7 33,3 37,9 57,1 47,8 40 53,3 75,0
Gentamicin 0 0 0 0 0 0 0 6,7 6,7 0
Kanamycin 0 0 0 0 0 0 4,3 0 0 0
Streptomycin 11,1 33,3 71 0 6,9 14,3 13 6,7 0 20,0
Chloramphenicol 0 0 0 33,3 0 0 0 0 0 5,0
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - - 0 10,0
Ceftazidime (1) - - - - - - - - 0 10,0
Nalidixic acid 11,1 33,3 78,6 33,3 17,2 429 52,2 53,3 66,7 55,0
Ciprofloxacin 11,1 33,3 78,6 33,3 13,8 429 52,2 53,3 66,7 55,0
Ampicillin 0 0 14,3 0 17,2 14,3 8,7 6,7 6,7 20,0
Sulfamethoxazol 88,9 33,3 85,7 33,3 37,9 57,1 47,8 40 53,3 70,0
Trimethoprim (1) - - - - - - - - 6,7 10,0
Tetracycline 1.1 33,3 71,4 33,3 51,7 42,9 43,5 40 40 60,0
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
20.3.2.4 Isolates from turkey meat
Tab. 20.142: Resistance rate in Salmonella spp. isolates from turkey meat

Salmonella |S.

spp. Typhimurium | S. Saintpaul | S.Newport |S. Hadar S. 4,[5],12:i:-
Tested isolates 78 5 18 12 8 15
Susceptible 14,1 20,0 11,1 8,3 0 0
Resistant 85,9 80,0 88,9 91,7 100 100
Multiresistant (2) 75,6 80,0 83,3 91,7 87,5 100
Gentamicin 10,3 0 38,9 0 0 0
Kanamycin 19,2 20,0 38,9 16,7 0 20,0
Streptomycin 47 .4 80,0 55,6 0 62,5 100
Chloramphenicol 2,6 20,0 0 0 12,5 0
Florfenicol 2,6 20,0 0 0 12,5 0
Cefotaxime (1) 2,6 0 0 0 0 0
Ceftazidime (1) 2,6 0 0 0 0 0
Nalidixic acid 29,5 0 44 4 25,0 37,5 0
Ciprofloxacin 37,2 0 66,7 25,0 50 0
Ampicillin 61,5 80,0 77,8 75,0 12,5 100
Sulfamethoxazol 50,0 80,0 61,1 25,0 25,0 100
Trimethoprim (1) 15,4 20,0 22,2 8,3 25,0 0
Tetracycline 66,7 80,0 50 91,7 100 100

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.143: Development of resistance rates in S. Typhimurium from turkey meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 5 5 45 6 14 20 13 20 16 5
Susceptible 0 0 37,8 0 0 0 0 35 12,5 20,0
Resistant 100 100 62,2 100 100 100 100 65 87,5 80,0
Multiresistant (2) 100 80 62,2 66,7 100 100 92,3 45 87,5 80,0
Gentamicin 0 0 2,2 0 28,6 10 0 0 0 0
Kanamycin 0 0 2,2 16,7 28,6 20 0 5 0 20,0
Streptomycin 80 60 55,6 66,7 50 90 76,9 40 50 80,0
Chloramphenicol 60 80 6,7 50 21,4 55 69,2 15 50 20,0
Florfenicol 20 60 4,4 50 21,4 55 69,2 10 50 20,0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 20 0 2,2 33,3 35,7 30 38,5 25 50 0
Ciprofloxacin 20 0 2,2 33,3 35,7 30 38,5 25 50 0
Ampicillin 80 80 55,6 66,7 85,7 100 92,3 35 87,5 80,0
Sulfamethoxazol 100 80 62,2 66,7 78,6 100 84,6 45 87,5 80,0
Trimethoprim (1) - - - - - - - 0 18,8 20,0
Tetracycline 100 80 53,3 83,3 85,7 90 92,3 60 87,5 80,0
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials

Tab. 20.144: Development of resistance rates in S. Saintpaul from turkey meat

Year 2000 2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 4 2 54 7 6 16 22 31 22 18
Susceptible 25 50 0 0 0 25 31,8 3,2 0 11,1
Resistant 75 50 100 100 100 75 68,2 96,8 100 88,9
Multiresistant (2) 75 50 100 100 100 37,5 68,2 90,3 90,9 83,3
Gentamicin 50 0 96,3 100 50 37,5 31,8 45,2 59,1 38,9
Kanamycin 50 0 96,3 100 50 37,5 27,3 32,3 59,1 38,9
Streptomycin 75 50 70,4 100 50 6,3 22,7 45,2 36,4 55,6
Chloramphenicol 50 0 20,4 0 100 0 13,6 9,7 13,6 0
Florfenicol 0 0 9,3 0 16,7 0 4,5 9,7 13,6 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 50 50 100 100 100 75 27,3 58,1 77,3 444
Ciprofloxacin 50 50 100 100 100 75 31,8 67,7 86,4 66,7
Ampicillin 50 50 100 100 66,7 37,5 40,9 64,5 81,8 77,8
Sulfamethoxazol 75 50 100 100 100 37,5 63,6 71 77,3 61,1
Trimethoprim (1) - - - - - - - 0 9.1 22,2

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.145: Development of resistance rates in S. Infantis from turkey meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 4 2 54 7 6 16 22 31 22 18
Susceptible 25 50 0 0 0 25 31,8 3,2 0 11,1
Resistant 75 50 100 100 100 75 68,2 96,8 100 88,9
Multiresistant (2) 75 50 100 100 100 37,5 68,2 90,3 90,9 83,3
Gentamicin 50 0 96,3 100 50 37,5 31,8 45,2 59,1 38,9
Kanamycin 50 0 96,3 100 50 37,5 27,3 32,3 59,1 38,9
Streptomycin 75 50 70,4 100 50 6,3 22,7 45,2 36,4 55,6
Chloramphenicol 50 0 20,4 0 100 0 13,6 9,7 13,6 0
Florfenicol 0 0 9,3 0 16,7 0 4,5 9,7 13,6 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 50 50 100 100 100 75 27,3 58,1 77,3 44 4
Ciprofloxacin 50 50 100 100 100 75 31,8 67,7 86,4 66,7
Ampicillin 50 50 100 100 66,7 37,5 40,9 64,5 81,8 77,8
Sulfamethoxazol 75 50 100 100 100 37,5 63,6 71 77,3 61,1
Trimethoprim (1) - - - - - - 0 9,1 22,2
Tetracycline 75 50 16,7 0 33,3 0 50 54,8 40,9 50
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials

Tab. 20.146: Development of resistance rates in S. Hadar from turkey meat

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Tested isolates 5 5 1 1 5 5 35 30 4 8
Susceptible 0 0 0 0 0 0 0 0 0 0
Resistant 100 100 100 100 100 100 100 100 100 100
Multiresistant (2) 100 60 100 100 100 100 88,6 93,3 100 87,5
Gentamicin 0 0 0 0 0 0 0 0 0 0
Kanamycin 20 0 0 0 0 0 29 0 0 0
Streptomycin 100 20 0 0 80 60 85,7 70 50 62,5
Chloramphenicol 0 0 0 0 0 0 5,7 0 0 12,5
Florfenicol 0 0 0 0 0 0 0 0 0 12,5
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 100 100 100 100 100 100 22,9 66,7 75 37,5
Ciprofloxacin 100 100 100 100 100 100 229 70 100 50
Ampicillin 0 40 0 0 100 60 20 26,7 50 12,5
Sulfamethoxazol 100 20 0 0 0 0 11,4 3,3 0 25
Trimethoprim (1) - - - - - - - - 0 25
Tetracycline 100 60 100 100 100 100 100 100 100 100

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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20.3.2.5 Isolates from minced meat
Tab. 20.147: Resistenzraten bei Salmonella spp. isolates from minced meat

Salmonella |S. S. Subspec.

spp. Typhimurium | S. Enteritidis | S. 4,[5],12:i:- | S. Derby | rough
Tested isolates 102 25 1 29 14 4
Susceptible 24,5 8,0 0 6,9 57,1 0
Resistant 75,5 92,0 100 93,1 429 100
Multiresistant (2) 60,8 88,0 0 86,2 71 75,0
Gentamicin 2,0 0 0 0 0 25,0
Kanamycin 3,9 8,0 0 0 0 25,0
Streptomycin 50 68,0 0 86,2 0 50
Chloramphenicol 13,7 48,0 0 0 0 25,0
Florfenicol 9,8 40 0 0 0 0
Cefotaxime (1) 0 0 0 0 0 0
Ceftazidime (1) 0 0 0 0 0 0
Nalidixic acid 49 0 0 0 0 0
Ciprofloxacin 6,9 0 0 0 0 0
Ampicillin 60,8 92,0 100 86,2 7.1 100
Sulfamethoxazol 58,8 88,0 0 86,2 14,3 75,0
Trimethoprim (1) 17,6 32,0 0 3,4 14,3 50
Tetracycline 61,8 84,0 0 86,2 28,6 75,0
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.148: Development of resistance rates in S. Typhimurium from minced meat
Year 2000 [2001 2002 2003 |2004 |[2005 [2006 |2007 |2008 |2009
Tested isolates 149 198 214 202 188 237 151 128 156 102
Susceptible 12,1 20,7 35 421 31,9 40,1 33,1 34,4 25 245
Resistant 87,9 79,3 65 57,9 68,1 59,9 66,9 65,6 75 75,5
Multiresistant (2) 64,4 55,1 54,2 441 50 49,8 54,3 58,6 66 62,7
Gentamicin 4 0 5,1 0,5 3,2 0,4 1,3 1,6 1,9 2,0
Kanamycin 9,4 4 2,8 25 6,4 51 6 4,7 5,1 3,9
Streptomycin 47,7 45,5 48,1 42,6 43,6 45,6 45 50,8 50 50,0
Chloramphenicol 36,9 31,8 34,1 21,8 19,1 16,5 17,9 15,6 20,5 13,7
Florfenicol 25,5 29,8 29,4 20,3 16,5 16 17,9 13,3 19,2 9,8
Cefotaxime (1) - - - - - - - 0 0,6 0
Ceftazidime (1) - - - - - - - 0 0,6 0
Nalidixic acid 1,3 3,5 1,9 4 1,6 0,4 2,6 0,8 5,1 49
Ciprofloxacin 2,7 3,5 1,9 4 1,6 0,8 2,6 1,6 7.1 6,9
Ampicillin 43,6 41,4 46,3 411 46,3 49,4 47 52,3 62,2 60,8
Sulfamethoxazol 81,2 74,7 55,6 47 60,6 53,2 53 57 66 58,8
Trimethoprim (1) - - - - - - - 0 12,8 17,6
Tetracycline 59,1 51 54,7 46 47,3 47,7 60,3 60,9 58,3 61,8

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.149: Development of resistance rates in S. Typhimurium from minced meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 113 143 145 119 107 125 87 67 66 25
Susceptible 6,2 12,6 20 26,1 15 22,4 18,4 17,9 15,2 8,0
Resistant 93,8 87,4 80 73,9 85 77,6 81,6 82,1 84,8 92,0
Multiresistant (2) 76,1 67,1 66,9 60,5 68,2 68 67,8 731 71,2 88,0
Gentamicin 3,5 0 6,9 0,8 2,8 0,8 1,1 0 1,5 0
Kanamycin 12,4 4,2 3,4 4,2 6,5 8,8 10,3 3 4,5 8
Streptomycin 56,6 56,6 62,1 58 57,9 64 55,2 59,7 56,1 68,0
Chloramphenicol 46 42 45,5 34,5 30,8 30,4 31 29,9 40,9 48,0
Florfenicol 31,9 40,6 39,3 32,8 28 29,6 31 25,4 37,9 40,0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 0,9 4,2 2,8 1,7 1,9 0 3,4 0 1,5 0
Ciprofloxacin 2,7 4.2 2,8 1,7 1,9 0,8 3,4 1,5 3 0
Ampicillin 52,2 55,2 62,1 58,8 63,6 69,6 59,8 65,7 74,2 92,0
Sulfamethoxazol 85,8 82,5 68,3 62,2 79,4 68,8 67,8 70,1 75,8 88,0
Trimethoprim (1) - - - - - - - 0 13,6 32,0
Tetracycline 70,8 62,9 73,1 65,5 60,7 68 79,3 77,6 63,6 84,0
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.150: Development of resistance rates in S. Enteritidis from minced meat
Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 8 5 3 11 6 0 4 4 4 1
Susceptible 25 80 100 100 100 - 100 100 75 0
Resistant 75 20 0 0 0 - 0 0 25 100
Multiresistant (2) 12,5 0 0 0 0 - 0 0 0 0
Gentamicin 12,5 0 0 0 0 - 0 0 0 0
Kanamycin 0 0 0 0 0 - 0 0 0 0
Streptomycin 0 0 0 0 0 - 0 0 0 0
Chloramphenicol 0 0 0 0 0 - 0 0 0 0
Florfenicol 0 0 0 0 0 - 0 0 0 0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 0 0 0 0 0 - 0 0 25 0
Ciprofloxacin 0 0 0 0 0 - 0 0 25 0
Ampicillin 0 0 0 0 0 - 0 0 0 100
Sulfamethoxazol 75 20 0 0 0 - 0 0 0 0
Trimethoprim (1) - - - - - - - - 0 0
Tetracycline 0 0 0 0 0 - 0 0 0 0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.151: Development of resistance rates in S. Derby from minced meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 5 15 18 7 4 11 14 17 13 14
Susceptible 60 66,7 94,4 71,4 100 100 78,6 88,2 76,9 57,1
Resistant 40 33,3 5,6 28,6 0 0 214 11,8 23,1 42,9
Multiresistant (2) 0 26,7 5,6 28,6 0 0 14,3 59 23,1 7,1
Gentamicin 0 0 0 0 0 0 0 0 0 0
Kanamycin 0 6,7 0 0 0 0 0 0 0 0
Streptomycin 0 26,7 5,6 28,6 0 0 0 11,8 7,7 0
Chloramphenicol 0 6,7 5,6 0 0 0 0 0 15,4 0
Florfenicol 0 0 5,6 0 0 0 0 0 15,4 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - - 0 0 0
Nalidixic acid 0 0 0 0 0 0 0 0 0 0
Ciprofloxacin 0 0 0 0 0 0 0 0 0 0
Ampicillin 0 0 5,6 0 0 0 0 59 0 7,1
Sulfamethoxazol 40 26,7 5,6 28,6 0 0 14,3 5,9 23,1 14,3
Trimethoprim (1) - - - - - - - 0 0 14,3
Tetracycline 0 26,7 5,6 28,6 0 0 14,3 0 7,7 28,6
(1) Antimicrobials were tested since December 2007

(2) Resistance to more than one class of antimicrobials
Tab. 20.152: Development of resistance rates in S. 4,[5],12:i:- from minced meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 2 1 5 13 16 26 11 19 31 29
Susceptible 50 0 80 15,4 12,5 3,8 0 53 3,2 6,9
Resistant 50 100 20 84,6 87,5 96,2 100 94,7 96,8 93,1
Multiresistant (2) 0 100 0 23,1 56,3 88,5 81,8 89,5 96,8 86,2
Gentamicin 0 0 0 0 0 0 0 53 0 0
Kanamycin 0 0 0 0 0 3,8 0 0 0 0
Streptomycin 0 0 0 23,1 50 84,6 81,8 89,5 93,5 86,2
Chloramphenicol 0 0 0 15,4 6,3 3,8 0 0 3,2 0
Florfenicol 0 0 0 15,4 6,3 3,8 0 0 3,2 0
Cefotaxime (1) - - - - - - - 0 0 0
Ceftazidime (1) - - - - - - 0 0 0
Nalidixic acid 0 0 0 15,4 0 0 0 0 0 0
Ciprofloxacin 0 0 0 15,4 0 0 0 0 0 0
Ampicillin 0 0 0 15,4 50 73,1 81,8 89,5 96,8 86,2
Sulfamethoxazol 0 100 0 76,9 62,5 84,6 81,8 89,5 93,5 86,2
Trimethoprim (1) - - - - - - - 0 3,2 3,4
Tetracycline 50 100 20 30,8 68,8 84,6 90,9 94,7 93,5 86,2

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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Tab. 20.153: Development of resistance rates in S. Infantis from minced meat

Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 3 4 7 3 6 25 1 3 2 3
Susceptible 0 100 100 66,7 83,3 96 100 66,7 50 33,3
Resistant 100 0 0 33,3 16,7 4 0 33,3 50 66,7
Multiresistant (2) 0 0 0 33,3 16,7 0 0 33,3 50 66,7
Gentamicin 0 0 0 0 0 0 0 0 0 0
Kanamycin 0 0 0 0 0 0 0 0 0 0
Streptomycin 0 0 0 0 0 0 0 33,3 50 33,3
Chloramphenicol 0 0 0 33,3 16,7 0 0 0 0 0
Florfenicol 0 0 0 0 0 0 0 0 0 0
Cefotaxime (1) - - - - - - - - 0 0
Ceftazidime (1) - - - - - - - - 0 0
Nalidixic acid 0 0 0 0 0 0 0 0 0 33,3
Ciprofloxacin 0 0 0 0 0 0 0 0 0 33,3
Ampicillin 0 0 0 33,3 0 4 0 33,3 0 0
Sulfamethoxazol 100 0 0 0 16,7 0 0 33,3 50 66,7
Trimethoprim (1) - - - - - - - - 50 0
Tetracycline 0 0 0 0 0 0 0 33,3 50 33,3
(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
Tab. 20.154: Development of resistance rates in S. subspec. | rough from minced meat
Year 2000 [2001 2002 |2003 [2004 [2005 |2006 |2007 [2008 |2009
Tested isolates 4 6 14 10 12 7 9 0 10 4
Susceptible 0 16,7 71 30 16,7 571 0 10 0
Resistant 0 16,7 14,3 10 33,3 0 11,1 20 100
Multiresistant (2) 100 66,7 78,6 60 50 429 88,9 70 75,0
Gentamicin 0 0 0 0 0 0 0 0 25,0
Kanamycin 0 16,7 0 0 25 0 0 0 25,0
Streptomycin 100 66,7 64,3 60 50 42,9 88,9 60 50,0
Chloramphenicol 50 33,3 35,7 0 8,3 0 0 20 25,0
Florfenicol 50,5 16,7 35,7 0 0 0 0 20 0
Cefotaxime (1) - - - - - - - 0 0
Ceftazidime (1) - - - - - - - 0 0
Nalidixic acid 0 0 0 0 0 0 0 10 0
Ciprofloxacin 0 0 0 0 0 0 0 10 0
Ampicillin 100 50 50 60 50 42,8 77,8 50| 100,0
Sulfamethoxazol 100 83,3 78,6 70 66,7 42,9 88,9 70 75,0
Trimethoprim (1) - - - - - - - 0 50,0
Tetracycline 100 50 50 60 58,3 28,6 88,9 70 75,0

(1) Antimicrobials were tested since December 2007
(2) Resistance to more than one class of antimicrobials
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20.3.3 Distribution of MIC values in Salmonella spp. isolates from food

20.3.3.1

Tab. 20.155: Salmonella spp

Isolates from meat

. from meat (2009)
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s 9oX ©
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Antimicrobial tested F 352 353&|S5 S 6 3 oS o S 4 « s o S § F S8 & 8 = R
Gentamicin 727 16 2,2 741 220 1,4 0,3 I 0,0 0,6 14 0,3 0,0
Kanamycin 727 40 55 939 06 o3 o7 04 03 39
Streptomycin 727 313 431 33 66 241 136 94| 87 109 235
Chloramphenicol 727 82 11,3 1,9 326 516 26 0,0 0,8 10,5
Florfenicol 727 59 81 50 602 238 29| 47 30 04
Cefotaxime 27 9 12 322 468 179 19 ]| 00 00 00 [ 12
Ceftazidime 727 9 1,2 495 403 8,5 04 I 03 04 0,0 0,6
Nalidixic acid 727 96 132 829 28 11]o03 12 117
Ciprofloxacin 727 108 149 | 04 85 649 13| 06 56 56 22 08 00 00 00
Ampicillin 727 368 50,6 29 293 158 1.4 I 0,0 0,0 0,0 50,6
Colistin (1) 727 1000 00 | 00
Sulfamethoxazole 727 369 50,8 0,4 23 147 2719 37 0,1 I 0,0 0,1 50,6
Trimethoprim 727 128 17,6 80,1 22 0,1 I 0,0 0,0 0,0 0,0 17,6
Tetracycline 727 370 50,9 89 338 62 01 ] o1 59 47 402

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-

tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.156: S. 4,[5],12:i:- from meat(2009)
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Antimicrobial tested P 532 58|S5 & S S8 6 o S «4 « v o 9 8§ 3 § & 8 S R
Gentamicin 152 0 0 776 204 20 00 00 00 00 00 | 00
Kanamycin 152 7 4,6 954 0,0 0,0 0,0 0,0 0,0 4,6
Streptomycin 152 136 89,5 00 07 86 07 07| 00 237 658
Chloramphenicol 152 1 0,7 07 322 664 00 0,0 0,7 0,0
Florfenicol 152 0 0,0 13 684 296 07 0,0 0,0 0,0
Cefotaxime 152 0 0,0 441 434 118 07 | 00 00 00 00
Ceftazidime 152 0 0,0 67,8 283 33 0,7 I 0,0 0,0 0,0 0,0
Nalidixic acid 152 0 0,0 947 53 0,0 0,0 0,0 0,0
Ciprofloxacin 152 0 00 | 00 26 809 16,4' 00 00 00 00 00 00 00 00
Ampicillin 152 136 89,5 0,0 7.9 2,6 0,0 I 0,0 0,0 00 895
Colistin (1) 152 | 1000 00 | 00
Sulfamethoxazole 152 137 90,1 0,0 1,3 0,0 8,6 0,0 0,0 I 0,0 0,0 90,1
Trimethoprim 152 6 3,9 9,1 00 00 I 00 00 00 00 | 39
Tetracycline 152 130 855 07 118 20 0,0 I 0,0 0,0 07 | 849

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-

tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.157: S. Enteritidis from meat (2009)
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Antimicrobial tested e 3£ 5E&| 5 = S S S A = - ~ < © 9 S s 9 Q b S =]
Gentamicin 51 0 0 83 137 00 0000 00 00 00 | 00
Kanamycin 51 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 51 0 0,0 47,1 471 59 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 51 0 0,0 39 490 471 0,0 0,0 0,0 0,0
Florfenicol 51 0 0,0 98 804 98 0,0 0,0 0,0 0,0
Cefotaxime 51 0 0,0 471 353 176 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 51 0 0,0 745 235 20 00 | 00 00 00 00
Nalidixic acid 51 9 17,6 804 00 20 I 00 39 | 137
Ciprofloxacin 51 10 196 | 20 196 549 39 I 00 157 20 2,0 0,0 0,0 0,0 0,0
Ampicillin 51 3 59 20 588 294 39 | 00 00 00 59
Colistin (1) 51 | 1000 00 | 00
Sulfamethoxazole 51 0 0,0 0,0 20 333 627 20 0,0 I 0,0 0,0 0,0
Trimethoprim 51 0 0,0 980 20 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 51 0 0,0 39,2 569 39 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.158: S. Infantis from meat (2009)
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Antimicrobial tested r 32 5&| 5 = = S S s s - ~ < © 9 S p.S q 9 a S IS
Gentamicin 37 0 0 811 189 00 00 00 00 00 00 | 00
Kanamycin 37 0 0,0 97,3 27 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 37 8 216 00 00 432 135 21,6| 162 27 | 27
Chloramphenicol 37 1 2,7 00 297 649 27 0,0 2,7 0,0
Florfenicol 37 0 0,0 27 486 432 54 0,0 0,0 0,0
Cefotaxime 37 2 54 81 541 297 27 | 00 00 00 54
Ceftazidime 37 2 54 135 649 162 00 I 0,0 0,0 0,0 54
Nalidixic acid 37 13 35,1 649 0,0 0,0 I 0,0 27 324
Ciprofloxacin 37 13 31|00 27 541 81 ]oo 18 162 &1 00 00 00 | 00
Ampicillin 37 4 10,8 54 514 297 27 I 0,0 0,0 00 108
Colistin (1) a7 | 1000 00 | 00
Sulfamethoxazole 37 17 45,9 0,0 00 162 297 81 0,0 I 0,0 00 459
Trimethoprim 37 2 54 946 00 0,0 I 0,0 0,0 0,0 0,0 54
Tetracycline 37 14 37,8 10,8 459 54 0,0 I 0,0 00 135 243

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.159: S. Paratyphi B dT+ from meat (2009)
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Antimicrobial tested e 3£ 5E&| 5 = S S S A = - ~ < © 9 S s N ] = S =]
Gentamicin 36 3 8,3 833 83 00 0000 00 56 28 |00
Kanamycin 36 4 1.1 88,9 0,0 I 0,0 0,0 0,0 28 8,3
Streptomycin 36 9 25,0 0,0 0,0 28 194 52,8' 56 11,1 | 83
Chloramphenicol 36 6 16,7 56 361 389 28 0,0 56 111
Florfenicol 36 0 0,0 194 556 222 28 0,0 0,0 0,0
Cefotaxime 36 5 13,9 83 444 333 00 I 0,0 0,0 0,0 | 13,9
Ceftazidime 36 5 139 11 667 83 00 | 56 28 00 56
Nalidixic acid 36 28 77.8 16,7 28 2,8 I 0,0 00 | 778
Ciprofloxacin 36 29 80,6 [ 0,0 00 139 56 I 56 389 306 28 2,8 0,0 0,0 0,0
Ampicillin 36 13 361 28 250 306 56 | 00 00 00 | 361
Colistin (1) 36 | 1000 00 | 00
Sulfamethoxazole 36 16 44,4 2,8 83 333 83 28 0,0 I 0,0 28 47
Trimethoprim 36 35 97,2 28 00 00] 00 00 00 00 972
Tetracycline 36 9 25,0 222 472 56 0,0 I 0,0 0,0 00 ' 250

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.160: S. Typhimurium from meat (2009)
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Gentamicin 176 1 06 710 256 23 06 | 00 00 06 00 | 00
Kanamycin 176 10 57 32 11]00 00 00 00 57
Streptomycin 176 107 60,8 00 23 148 153 68 | 205 142 261
Chloramphenicol 176 63 35,8 1,7 182 420 23 0,0 00 | 358
Florfenicol 176 55 31,3 23 432 216 1,7 | 188 11,9 06
Cefotaxime 176 0 00 392 432 148 28] 00 00 00 [ 00
Ceftazidime 176 0 00 631 318 51 00] 00 00 00 00
Nalidixic acid 176 12 68 898 34 00] 06 00 | 63
Ciprofloxacin 176 12 68 | 00 68 744 19] 00 40 23 06 00 00 00 | 00
Ampicillin 176 131 744 00 136 114 06 ] 00 00 00 744
Colistin (1) 176 | 1000 00 | 00
Sulfamethoxazole 176 129 733 0,0 1,7 57 16,5 23 0,6 I 0,0 00 733
Trimethoprim 176 41 233 750 17 00 ] 0o 00 00 00 233
Tetracycline 176 125 71,0 11 216 63 00] 00 233 97 381

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.3.3.2 Isolates from pork

Tab. 20.161: Salmonella spp. from pork (2009)
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T £ § Distribution (%) of MICs (pg/ml) (3)
E 2 DB
3 n n
z2 2 2
g 8§ _ 8
= =)
o = 2
0 = ox
° 2 2= & 0
Q e °% © 0 ~ N Te) < ©
imicrobi g S55:2/8 2 &8 8 8 28 . g 0y § %
Antimicrobial tested = 2 S| S S S S S o o - ~ < © Q S pS Y 4] o S K
Gentamicin 148 1 0,7 784 189 2,0 0,0 I 0,0 0,0 0,7 0,0 0,0
Kanamycin 148 5 34 96,6 0,0|0,0 00 00 07 | 27
Streptomycin 148 82 55,4 0,7 34 284 95 2,7 I 88 162 304
Chloramphenicol 148 20 135 07 277 574 07 | 00 00 135
Florfenicol 148 16 108 20 588 277 07 | 61 41 07
Cefotaxime 148 0 0,0 399 500 88 14 | 00 00 00 00
Ceftazidime 148 0 0,0 56,8 392 34 0,7 I 0,0 0,0 0,0 0,0
Nalidixic acid 148 4 27 946 27 0,0|0,0 00 27
Ciprofloxacin 148 4 27 | 00 81 784 10,8' 00 20 07 00 00 00 00 00
Ampicillin 148 87 58,8 14 318 81 0,0 I 0,0 0,0 00 588
Colistin (1) 148 | 1000 00 | 00
Sulfamethoxazole 148 91 61,5 0,0 2,0 74 264 20 0,7 I 0,0 0,0 | 61,5
Trimethoprim 148 24 16,2 81,1 20 0,7 I 0,0 0,0 0,0 0,0 16,2
Tetracycline 148 90 60,8 27 324 34 o7 ] o7 68 34 500

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.162: S. 4,[5],12:i:- from pork (2009)
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Antimicrobial tested g 52 5| 5 S S S s s o - o~ < © 9 S 3 9 £Y b S 54
Gentamicin 38 0 0 789 158 53 00 ] 00 00 00 00 | 00
Kanamycin 38 1 2,6 97,4 0,0 I 0,0 0,0 0,0 0,0 2,6
Streptomycin 38 34 895 00 00 15 00 00] 00 211 684
Chloramphenicol 38 0 0,0 00 395 605 00 ) 00 00 00
Florfenicol 38 0 0,0 0,0 737 263 0,0 0,0 0,0 0,0
Cefotaxime 38 0 00 447 447 79 26|00 00 00 | 00
Ceftazidime 38 0 0,0 632 316 26 2,6 I 0,0 0,0 0,0 0,0
Nalidixic acid 3 0 00 974 26 00 ] oo 00 | 00
Ciprofloxacin 38 o 00|00 53 73 184]00 00 00 00 00 00 00 00
Ampicillin 38 34 89,5 0,0 7.9 2,6 0,0 I 0,0 0,0 0,0 89,5
Colistin (1) 38 | 1000 00 | 00
Sulfamethoxazole 38 35 921 00 00 00 79 00 00] 00 00 921
Trimethoprim 38 3 7.9 921 0,0 0,0 I 0,0 0,0 0,0 0,0 79
Tetracycline 38 34 89,5 0,0 10,5 0,0 0,0 I 0,0 0,0 0,0 89,5

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.163: S. Derby from pork (2009)

1% 1%
o
8 B
o o
2 2
8T § & Distribution (%) of MICs (ug/ml) (3)
E & @
=] n n
z ¢ e
g g 8
s 28 D
o o= ©°
2 9% o8
T 22 X & 10
o oSeg °% © n bel N 1ol < o
i ; 2 232 82| 8 3 8 8 S & 0 © o~ N 3
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Gentamicin 13 0 0 846 154 00 00 ] 00 00 00 00 | 00
Kanamycin 13 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 13 1 7.7 0,0 00 615 308 00 I 0,0 7.7 0,0
Chloramphenicol 13 0 0,0 00 231 692 77 0,0 0,0 0,0
Florfenicol 13 0 0,0 00 615 385 00 0,0 0,0 0,0
Cefotaxime 13 0 0,0 77 846 77 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 13 0 0,0 77 923 00 00 I 00 00 00 00
Nalidixic acid 13 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 13 0 0,0 00 154 692 154 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 13 0 0,0 77 846 77 00 | 00 00 00 00
Colistin (1) 13 | 1000 00 | 00
Sulfamethoxazole 13 2 15,4 0,0 00 231 615 00 0,0 I 0,0 00 154
Trimethoprim 13 2 154 769 77 00|00 00 00 00 [154
Tetracycline 13 0 0,0 154 769 7.7 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.164: S. Infantis from pork (2009)
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Gentamicin 6 0 0 667 333 00 0000 00 00 00 |00
Kanamycin 6 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 6 1 16,7 00 00 687 167 00 | 167 00 00
Chloramphenicol 6 0 0,0 00 333 667 00 0,0 0,0 0,0
Florfenicol 6 0 0,0 00 66,7 333 00 0,0 0,0 0,0
Cefotaxime 6 0 0,0 00 667 333 00 | 00 00 00 00
Ceftazidime 6 0 0,0 16,7 66,7 16,7 00 I 0,0 0,0 0,0 0,0
Nalidixic acid 6 1 16,7 833 0,0 0,0 I 0,0 00 | 16,7
Ciprofloxacin 6 1 167 | 00 00 667 167 | 00 167 00 00 00 00 00 00
Ampicillin 6 0 0,0 00 667 333 00 I 0,0 0,0 0,0 0,0
Colistin (1) 6 | 1000 00 |00
Sulfamethoxazole 6 0 0,0 00 00 167 83 00 00 I 00 00 ' 00
Trimethoprim 6 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 6 0 0,0 16,7 66,7 16,7 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.165: S. Enteritidis from pork (2009)
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Gentamicin 1 0 0 1000 00 00 0000 00 00 00 |00
Kanamycin 1 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 1 0 0,0 1000 00 00 00 00 I 00 00 | 00
Chloramphenicol 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 1 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 1 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 1 0 0,0 1000 00 00 00 | 00 00 00 00
Nalidixic acid 1 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 1 0 00 [ 00 1000 00 00 I 00 00 00 00 00 00 00 00
Ampicillin 1 0 0,0 00 1000 00 00 | 00 00 00 | 00
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 1 0 0,0 0,0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 1 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.166: S. Typhimurium from pork (2009)
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Antimicrobial tested r 32 5&| 5 = = S S S o - ~ < © 1 S p.S q Q bl S IS
Gentamicin 53 1 1,9 792 170 19 00 [ 00 00 19 00 | 00
Kanamycin 53 3 57 943 00 I 00 00 00 00 57
Streptomycin 53 32 604 00 38 208 75 75 |20,8 18,9 | 20,8
Chloramphenicol 53 17 32,1 00 132 547 00 0,0 00 | 321
Florfenicol 53 15 28,3 19 396 302 00170 113 0,0
Cefotaxime 53 0 0,0 509 377 94 19 | 00 00 00 00
Ceftazidime 53 0 0,0 736 245 19 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 53 3 57 88,7 57 0,0 I 0,0 0,0 57
Ciprofloxacin 53 3 57 | 00 75 811 57 | 00 38 19 00 00 00 00 00
Ampicillin 53 40 75,5 00 208 38 0,0 I 0,0 0,0 00 755
Colistin (1) 53 | 1000 00 |00
Sulfamethoxazole 53 41 774 0,0 57 38 11,3 00 1,9 I 0,0 00 774
Trimethoprim 53 14 26,4 77 19 0,0 I 0,0 0,0 0,0 00 264
Tetracycline 53 39 73,6 00 226 38 0,0 I 00 189 94 453

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.3.3.3 Isolates from chicken meat

Tab. 20.167: Salmonella spp. from chicken meat (2009)
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Gentamicin 171 3 18 754 211 18 00 ] 00 00 12 06 | 00
Kanamycin 171 6 3,5 95,9 0,6 0,0 0,0 0,0 0,6 29
Streptomycin 171 41 240 105 105 199 187 164 53 70 1,7
Chloramphenicol 171 15 88 29 450 415 18] 00 18 [ 70
Florfenicol 171 8 47 8,8 69,6 14,6 23 1,2 35 0,0
Cefotaxime 171 6 35 246 439 257 23 I 0,0 0,0 0,0 35
Ceftazidime 171 6 35 386 450 129 00 ] 06 06 00 23
Nalidixic acid 171 49 287 69,0 1,2 1,2 0,0 1,2 275
Ciprofloxacin 171 51 29,8 0,6 8,8 53,2 76 I 1,8 129 117 29 0,6 0,0 0,0 0,0
Ampicillin 171 49 287 23 398 257 35|00 00 00 287
Colistin (1) 171 | 1000 00 | 00
Sulfamethoxazole 171 61 357 06 18 199 398 23 00] 00 06 351
Trimethoprim 17136 21,1 772 18 00 ] 00 00 00 00 214
Tetracycline 171 51 29,8 175 444 8,2 0,0 I 0,0 3,5 4,7 216

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-

tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.168: S. 4,[5],12:i:- from chicken meat (2009)
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Gentamicin 19 0 0 52,6 421 53 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 19 1 53 947 00 ] oo 00 00 00 |53
Streptomycin 19 19 100,0 0,0 0,0 0,0 0,0 0,0 00 263 737
Chloramphenicol 19 0 0,0 53 579 368 00 0,0 0,0 0,0
Florfenicol 19 0 0,0 105 84,2 53 00] 00 00 | 00
Cefotaxime 19 0 0,0 36,8 42,1 211 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 19 0 0,0 474 474 53 00 ] 00 00 00 00
Nalidixic acid 19 0 0,0 1000 00 00 ] 00 00 | 00
Ciprofloxacin 19 0 0,0 0,0 00 842 158 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 19 19 100,0 00 00 00 00] oo 00 00 1000
Colistin (1) 19 | 1000 00 | 00
Sulfamethoxazole 19 19 100,0 0,0 0,0 0,0 0,0 0,0 0,0 I 0,0 0,0 [ 100,0
Trimethoprim 19 0 0,0 1000 00 00 ] 00 00 00 00 | 00
Tetracycline 19 14 737 53 158 53 00|00 00 53 684

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-

tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.169: S. 4,12:d:- from chicken meat (2009)
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Antimicrobial tested - 32 3£ 3 IS} 5] S o o o - ~ < © 3 & 3 S & B S I
Gentamicin 3 0 0 667 333 00 0000 00 00 00 |00
Kanamycin 3 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 3 0 0,0 0,0 00 667 00 33,3' 0,0 0,0 0,0
Chloramphenicol 3 0 0,0 00 667 333 00 0,0 0,0 0,0
Florfenicol 3 0 0,0 00 66,7 333 00 0,0 0,0 0,0
Cefotaxime 3 0 0,0 00 66,7 333 00 I 0,0 0,0 0,0 0,0
Ceftazidime 3 0 0,0 00 667 333 00] 00 00 00 00
Nalidixic acid 3 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 3 0 0,0 0,0 00 66,7 333 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 3 0 0,0 00 667 00 333] 00 00 00 00
Colistin (1) 3 | 1000 00 | 00
Sulfamethoxazole 3 0 0,0 0,0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 3 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 3 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.170: S. Enteritidis from chicken meat (2009)
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Gentamicin 33 0 0 879 121 00 00 00 00 00 00 | 00
Kanamycin 33 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 33 0 0,0 545 424 30 00 00 | 00 00 00
Chloramphenicol 33 0 0,0 30 455 515 00 0,0 0,0 0,0
Florfenicol 33 0 0,0 61 788 152 00 0,0 0,0 0,0
Cefotaxime 33 0 0,0 545 303 152 0,0 | 00 00 00 00
Ceftazidime 33 0 0,0 81,8 182 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 33 7 21,2 788 0,0 0,0 I 0,0 00 | 212
Ciprofloxacin 33 7 212 30 212 515 30 | 00 152 30 30 00 00 00 00
Ampicillin 33 0 0,0 30 727 212 30 I 0,0 0,0 0,0 0,0
Colistin (1) 33 | 1000 00 |00
Sulfamethoxazole 33 0 0,0 00 30 212 727 30 00 I 00 00 ' 00
Trimethoprim 33 0 0,0 97,0 3,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 33 0 0,0 42,4 515 6,1 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.171: S. Infantis from chicken meat (2009)
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Gentamicin 20 0 0 800 200 00 0000 00 00 00 |00
Kanamycin 20 0 0,0 950 5,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 20 4 20,0 0,0 00 300 150 350 I 20,0 0,0 0,0
Chloramphenicol 20 1 5,0 00 300 600 50 0,0 5,0 0,0
Florfenicol 20 0 0,0 50 40,0 450 100]f 0,0 0,0 0,0
Cefotaxime 20 2 10,0 50 600 200 50 I 0,0 0,0 0,0 | 10,0
Ceftazidime 20 2 100 150 550 200 00 | 00 00 00 100
Nalidixic acid 20 1 55,0 450 00 00 I 00 50 | 50,0
Ciprofloxacin 20 1 550 | 00 50 400 00 I 00 150 300 100 00 00 00 | 00
Ampicillin 20 4 200 00 550 200 50 | 00 00 00 | 200
Colistin (1) 20 | 1000 00 | 00
Sulfamethoxazole 20 14 70,0 0,0 00 10,0 200 0,0 0,0 I 0,0 0,0 70,0
Trimethoprim 20 2 100 90 00 00] o0 00 00 00 [100
Tetracycline 20 12 60,0 50 350 00 0,0 I 0,0 00 250 350

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.172: S. Paratyphi B dT+ from chicken meat (2009)
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Gentamicin 27 3 111 778 111 00 00 ] 00 00 74 37 | 00
Kanamycin 27 4 148 852 00 ] 00 00 00 37 111
Streptomycin 27 8 296 00 00 00 185 519 37 148 111
Chloramphenicol 27 5 18,5 74 370 333 37 0,0 37 14,8
Florfenicol 27 0 00 222 556 185 37 ] 00 00 | 00
Cefotaxime 27 4 148 37 407 407 00 ] 00 00 00 [148
Ceftazidime 27 4 148 74 704 74 00|37 37 00 74
Nalidixic acid 27 2 815 148 00 37|00 o0 815
Ciprofloxacin 27 23 82|00 00 111 37|74 370 333 37 37 00 00 | 00
Ampicillin 27 10 370 00 222 333 74] 00 00 00 370
Colistin (1) 27 | 1000 00 | 00
Sulfamethoxazole 27 12 44,4 37 74 370 74 00 00 I 0,0 3,7 40,7
Trimethoprim 27 27 100,0 00 00 00]oo 00 00 o0 [1000
Tetracycline 27 8 296 22 407 74 00 ] 00 00 00 296

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.173: S. Typhimurium from chicken meat (2009)
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Gentamicin 23 0 0 652 304 43 0000 00 00 00 |00
Kanamycin 23 1 4.3 957 0,0 I 0,0 0,0 0,0 0,0 4,3
Streptomycin 23 10 43,5 0,0 00 13,0 304 13‘0| 17,4 13,0 13,0
Chloramphenicol 23 8 34,8 43 261 304 43 0,0 0,0 34,8
Florfenicol 23 8 34,8 43 522 87 0,0 87 261 0,0
Cefotaxime 23 0 0,0 174 565 174 87 I 0,0 0,0 0,0 0,0
Ceftazidime 23 0 0,0 391 522 87 00 | 00 00 00 00
Nalidixic acid 23 5 217 739 43 00 I 00 00 | 21,7
Ciprofloxacin 23 5 21,7 | 00 43 522 217 I 00 130 43 43 0,0 0,0 0,0 0,0
Ampicillin 23 9 391 00 87 522 00 | 00 00 00 | 391
Colistin (1) 23 | 1000 00 | 00
Sulfamethoxazole 23 10 43,5 0,0 0,0 87 478 00 0,0 I 0,0 00 435
Trimethoprim 23 1 43 913 43 0,0 I 0,0 0,0 0,0 0,0 43
Tetracycline 23 11 47,8 43 261 21,7 0,0 I 0,0 26,1 8,7 | 18,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

20.3.3.4 Isolates from turkey meat

Tab. 20.174: Salmonella spp. from turkey meat (2009)
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Gentamicin 78 8 103 654 244 00 00 ] 00 26 64 13 | 00
Kanamycin 78 15 19,2 79,5 13 I 0,0 5,1 38 0,0 10,3
Streptomycin 78 37 474 00 51 256 51 167|141 64 269
Chloramphenicol 8 2 28 13 346 51,3 103] 00 00 [ 26
Florfenicol 78 2 2,6 64 654 179 77 1,3 0,0 1,3
Cefotaxime 7% 2 26 205 372 244 64 |00 00 00 |26
Ceftazidime 78 2 2,6 487 308 154 2,6 I 0,0 26 0,0 0,0
Nalidixic acid 78 23 29,5 61,5 3,8 51 I 13 38 244
Ciprofloxacin 78 20 372|00 38 462 128| 13 77 154 103 26 00 00 | 00
Ampicillin 78 48 61,5 1,3 14,1 205 2,6 I 0,0 0,0 0,0 61,5
Colistin (1) 78 | 1000 00 | 00
Sulfamethoxazole 78 39 500 13 13 179 231 64 00] 00 00 500
Trimethoprim 78 12 15,4 78,2 6,4 0,0 I 0,0 0,0 0,0 0,0 15,4
Tetracycline 78 52 66,7 3,8 17,9 115 0,0 I 0,0 1,3 10,3 = 55,1

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.175: S. 4,[5],12:i:- from turkey meat (2009)
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Gentamicin 15 0 0 8,7 133 00 00 ] 00 00 00 00 | 00
Kanamycin 15 3 20,0 80,0 0,0 I 0,0 0,0 0,0 00 = 20,0
Streptomycin 15 15 100,0 00 00 00 00 00 I 00 67 | 933
Chloramphenicol 15 0 0,0 00 133 867 00 0,0 0,0 0,0
Florfenicol 15 0 0,0 00 800 200 00 0,0 0,0 0,0
Cefotaxime 15 0 0,0 60,0 26,7 133 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 15 0 0,0 86,7 133 00 00 | 00 00 00 00
Nalidixic acid 15 0 0,0 86,7 133 00 I 00 00 ' 00
Ciprofloxacin 15 0 0,0 0,0 00 867 133 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 15 15 100,0 00 00 00 00 | 00 00 00 1000
Colistin (1) 15 | 1000 00 | 00
Sulfamethoxazole 15 15 100,0 0,0 0,0 0,0 0,0 0,0 0,0 I 0,0 0,0 100,0
Trimethoprim 15 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 15 15 100,0 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0 | 100,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.176: S. Enteritidis from turkey meat (2009)
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Gentamicin 2 0 0 5,0 50,0 00 0000 00 00 00 |00
Kanamycin 2 0 0,0 100,0 00 I 00 00 00 00 | 00
Streptomycin 2 0 0,0 00 500 500 00 0,0 I 0,0 0,0 0,0
Chloramphenicol 2 0 0,0 00 500 500 00 0,0 0,0 0,0
Florfenicol 2 0 0,0 50,0 50,0 0,0 0,0 0,0 0,0 0,0
Cefotaxime 2 0 0,0 00 500 500 00 | 00 00 00 00
Ceftazidime 2 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 2 1 50,0 50,0 0,0 0,0 I 00 500 0,0
Ciprofloxacin 2 1 500 [ 00 00 500 00 | 00 500 00 00 00 00 00 00
Ampicillin 2 0 0,0 0,0 0,0 1000 0,0 I 0,0 0,0 0,0 0,0
Colistin (1) 2 | 1000 00 |00
Sulfamethoxazole 2 0 0,0 00 00 1000 00 00 00 I 00 00 00
Trimethoprim 2 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 2 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.177: S. Hadar from turkey meat (2009)
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Gentamicin 8 0 0 75,0 250 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 8 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 8 5 625 00 00 125 00 250|625 00 00
Chloramphenicol 8 1 12,5 00 750 00 125] 00 00 | 125
Florfenicol 8 1125 125 625 125 00 ] 00 00 125
Cefotaxime 8 0 00 375 500 125 00 ] 00 00 00 [ 00
Ceftazidime 8 0 0,0 625 375 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 8 3 375 500 00 125] 00 00 375
Ciprofloxacin 8 4 500|000 00 250 250] 00 250 125 125 00 00 00 | 00
Ampicillin 8 1 12,5 125 375 375 0,0'0,0 0,0 0,0 12,5
Colistin (1) 8 | 1000 00 | 00
Sulfamethoxazole 8 25,0 125 00 375 250 0,0 0,0 I 0,0 00 250
Trimethoprim 8 2 250 625 125 0,0 I 0,0 0,0 0,0 0,0 25,0
Tetracycline 8 8 1000 00 00 00 00]oo o0 85 125

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.178: S. Newport from turkey meat (2009)
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Gentamicin 12 0 0 667 333 00 00 | 00 00 00 00 | 00
Kanamycin 12 2 16,7 833 0,0 I 0,0 0,0 0,0 00 16,7
Streptomycin 12 0 0,0 00 83 583 167 16‘7| 00 00 00
Chloramphenicol 12 0 0,0 00 417 583 00 0,0 0,0 0,0
Florfenicol 12 0 0,0 83 91,7 00 0,0 0,0 0,0 0,0
Cefotaxime 12 0 0,0 333 500 167 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 12 0 0,0 750 167 83 00 | 00 00 00 00
Nalidixic acid 12 3 25,0 750 00 00 I 00 00 | 250
Ciprofloxacin 12 3 250 [ 00 00 583 16,7 I 0,0 00 250 00 0,0 0,0 0,0 0,0
Ampicillin 12 9 750 00 83 167 00 | 00 00 00 | 750
Colistin (1) 12 | 1000 00 | 00
Sulfamethoxazole 12 3 25,0 0,0 00 500 16,7 83 0,0 I 0,0 00 250
Trimethoprim 12 1 83 917 00 0,0 I 0,0 0,0 0,0 0,0 8,3
Tetracycline 12 11 91,7 8,3 0,0 0,0 0,0 I 0,0 0,0 83 | 833

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.179: S. Saintpaul from turkey meat (2009)

1% 1%
I I
& K
o o
2 2
8T § & Distribution (%) of MICs (ug/ml) (3)
E © B
=] n n
z 8 ¢
8 8 g
© 8 @
s 92X °
2 9% o8
T 22 X & 10
o oSeg °% © n bel N 1ol < o
i o g 83 82|18 38 8 8 § & o o © o J 2
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Gentamicin 18 7 389 333 278 00 00 ] 00 111 278 00 | 00
Kanamycin 18 38,9 61,1 0,0 I 00 222 167 00 0,0
Streptomycin 18 10 556 00 00 167 00 278|278 167 111
Chloramphenicol 18 0 0,0 00 222 556 222( 00 0,0 0,0
Florfenicol 18 0 0,0 00 556 222 222( 00 0,0 0,0
Cefotaxime 18 0 0,0 11,1 222 500 167 I 0,0 0,0 0,0 0,0
Ceftazidime 18 0 0,0 167 278 444 111] 00 00 00 00
Nalidixic acid 18 8 44,4 389 56 111 I 00 11,1 833
Ciprofloxacin 18 12 66,7 0,0 56 222 56 I 0,0 56 11,1 389 111 0,0 0,0 0,0
Ampicillin 18 14 778 00 00 222 00] 0o o0 o0 778
Colistin (1) 18 | 1000 00 | 00
Sulfamethoxazole 18 11 61,1 0,0 0,0 00 278 11,1 0,0 I 0,0 00 61,1
Trimethoprim 18 4 222 611 167 00 ] 00 00 00 00 [222
Tetracycline 18 9 50,0 00 222 278 00 I 0,0 0,0 0,0 50,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.180: S. Typhimurium from turkey meat (2009)
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Gentamicin 5 0 0 80,0 20,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 5 1200 800 00] 00 00 00 00 200
Streptomycin 5 4 80,0 0,0 0,0 20,0 0,0 0,0 I 20,0 0,0 60,0
Chloramphenicol 5 1 20,0 00 200 400 200§ 00 0,0 | 20,0
Florfenicol 5 1200 00 600 200 00 ]200 00 00
Cefotaxime 5 0 0,0 20,0 40,0 20,0 200 I 0,0 0,0 0,0 0,0
Ceftazidime 5 0 00 400 400 200 00 ] 00 00 00 00
Nalidixic acid 5 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 5 0 0,0 0,0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 5 4 800 00 00 00 200]00 00 00 800
Colistin (1) 5 | 1000 00 |00
Sulfamethoxazole 5 4 80,0 0,0 0,0 0,0 00 200 00 I 0,0 0,0 ' 80,0
Trimethoprim 5 1200 800 00 00] 00 00 00 00 200
Tetracycline 5 4 800 00 00 200 00 ] 00 200 00 | 600

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.3.3.5 Isolates from minced meat

Tab. 20.181: Salmonella spp. from minced meat (2009)
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Gentamicin 102 2 2,0 70,6 265 0,0 1.0 I 0,0 1.0 1.0 0,0 0,0
Kanamycin 102 4 39 96,1 0,0| 10 00 00 00 29
Streptomycin 102 51 50,0 10 29 245 157 5.9|10,8 127 265
Chloramphenicol 102 14 137 29 265 539 29| 00 00 137
Florfenicol 102 10 98 39 500 333 29| 59 39 00
Cefotaxime 102 0 0,0 216 598 167 20 I 00 00 00 00
Ceftazidime 102 0 0,0 39,2 510 98 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 102 5 4,9 912 29 1,0|0,0 1,0 | 39
Ciprofloxacin 102 7 69 | 00 78 735 M,al 00 10 20 20 20 00 00 00
Ampicillin 102 62 60,8 20 235 137 00 I 0,0 0,0 0,0 608
Colistin (1) 102 | 1000 00 | 00
Sulfamethoxazole 102 60 58,8 0,0 49 137 196 29 0,0 I 0,0 00 588
Trimethoprim 102 18 17,6 814 10 0,0 I 0,0 0,0 0,0 00 17,6
Tetracycline 102 63 618 49 275 59 00] 00 59 59 500

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.182: S. 4,[5],12:i:- from minced meat (2009)
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Gentamicin 29 0 0 793 207 00 0000 00 00 00 | 00
Kanamycin 29 0 0,0 1000 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 29 25 862 00 00 103 34 00] 00 276 586
Chloramphenicol 29 0 0,0 00 414 586 00 0,0 0,0 0,0
Florfenicol 29 0 0,0 0,0 552 448 0,0 0,0 0,0 0,0
Cefotaxime 29 0 00 345 517 138 00 ] 00 00 00 |00
Ceftazidime 29 0 0,0 62,1 345 3,4 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 2 0 00 %6 34 00] oo 00 00
Ciprofloxacin 29 o 00|00 o0 88 172]00 00 00 00 00 00 00 00
Ampicillin 29 25 86,2 0,0 3,4 10,3 0,0 I 0,0 0,0 0,0 86,2
Colistin (1) 29 | 1000 00 | 00
Sulfamethoxazole 29 25 862 00 34 00 13 00 00] 00 00 82
Trimethoprim 29 1 34 96,6 0,0 0,0 I 0,0 0,0 0,0 0,0 34
Tetracycline 29 25 862 00 103 34 00 I 00 00 00 862

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.183: S. Derby from minced meat (2009)
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Gentamicin 14 0 0 786 214 00 0000 00 00 00 | 00
Kanamycin 14 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 14 0 0,0 0,0 00 643 357 00 I 0,0 0,0 0,0
Chloramphenicol 14 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 14 0 0,0 00 429 571 0,0 0,0 0,0 0,0
Cefotaxime 14 0 0,0 00 857 143 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 14 0 0,0 71 714 214 00 I 00 00 00 00
Nalidixic acid 14 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 14 0 0,0 0,0 00 714 286 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 14 1 71 00 643 286 00 | 00 00 00 71
Colistin (1) 14 | 1000 00 | 00
Sulfamethoxazole 14 2 14,3 00 143 357 357 00 00 I 00 00 | 143
Trimethoprim 14 2 143 857 00 00] 00 00 00 00 [143
Tetracycline 14 4 28,6 00 571 143 00 I 0,0 0,0 00 ' 286

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.184: S. Enteritidis from minced meat (2009)
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Gentamicin 1 0 0 1000 00 00 0000 00 00 00 00
Kanamycin 1 0 0,0 100,0 0,0I0,0 00 00 00 00
Streptomycin 1 0 00 1000 00 00 00 00] 00 00 00
Chloramphenicol 1 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Florfenicol 1 0 00 00 1000 00 00 ] 00 00 00
Cefotaxime 1 0 00 1000 00 00 00] 00 00 00 |00
Ceftazidime 1 0 00 1000 00 00 00] 00 00 00 00
Nalidixic acid 1 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 1 o 00|00 00 1000 00]00 o0 00 00 00 00 00 |00
Ampicillin 1 11000 00 00 00 o00] oo 00 00 1000
Colistin (1) 1 | 1000 00 |00
Sulfamethoxazole 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 1 0 00 1000 00 00] 00 00 00 00 | 00
Tetracycline 1 0 00 00 1000 00 00] 00 00 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.185: S. Subspec. | rough from minced meat (2009)

1% 1%
o
8 B
o o
2 2
8T § & Distribution (%) of MICs (ug/ml) (3)
E & @
=] n n
z ¢ e
g g 8
s 28 D
o o= ©°
2 9% o8
T 22 X & 10
o oSeg °% © n bel N 1ol < o
i ; 2 232 82| 8 3 8 8 S & 0 © o~ N 3
Antimicrobial tested e 3£ 5E&| 5 = S S S A = - ~ < © 9 S s N ] = S =]
Gentamicin 4 1 25 5,0 250 00 00 ] 00 00 250 00 | 00
Kanamycin 4 1 25,0 750 0,0 I 0,0 0,0 0,0 00 250
Streptomycin 4 2 50,0 00 250 0,0 0,0 25,0' 0,0 0,0 50,0
Chloramphenicol 4 1 25,0 250 00 250 250] 00 0,0 | 250
Florfenicol 4 0 0,0 250 50,0 00 250} 00 0,0 0,0
Cefotaxime 4 0 0,0 00 500 500 00 I 0,0 0,0 0,0 0,0
Ceftazidime 4 0 0,0 00 750 250 00 | 00 00 00 00
Nalidixic acid 4 0 0,0 750 250 0,0 I 0,0 0,0 0,0
Ciprofloxacin 4 0 0,0 0,0 00 750 250 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 4 4 100,0 00 00 00 00 | 00 00 00 1000
Colistin (1) 4 | 1000 00 | 00
Sulfamethoxazole 4 3 75,0 0,0 00 250 0,0 0,0 0,0 I 0,0 00 75,0
Trimethoprim 4 2 500 50 00 00] 00 00 00 00 [500
Tetracycline 4 3 75,0 0,0 00 250 0,0 I 0,0 0,0 0,0 | 750

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.186: S. Typhimurium from minced meat (2009)
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Gentamicin 25 0 0 600 400 00 00 00 00 00 00 | 00
Kanamycin 25 2 8,0 92,0 0,0 I 0,0 0,0 0,0 0,0 8,0
Streptomycin 25 17 68,0 00 00 120 160 4,0 | 280 16,0 24,0
Chloramphenicol 25 12 48,0 40 160 320 00 0,0 0,0 | 480
Florfenicol 25 10 40,0 40 400 16,0 00 | 240 160 0,0
Cefotaxime 25 0 0,0 280 560 120 40 | 00 00 00 00
Ceftazidime 25 0 0,0 52,0 400 8,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 25 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 25 0 00|00 120 840 40] oo 00 00 00 00 00 00 00
Ampicillin 25 23 92,0 0,0 8,0 0,0 0,0 I 0,0 0,0 00 | 920
Colistin (1) 25 | 1000 00 |00
Sulfamethoxazole 25 22 88,0 0,0 0,0 4,0 8,0 0,0 0,0 I 0,0 0,0 88,0
Trimethoprim 25 8 32,0 68,0 0,0 0,0 I 0,0 0,0 0,0 00 320
Tetracycline 25 21 84,0 00 160 0,0 0,0 I 00 240 20,0 400

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentra-
tion level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.4 Comparison of Salmonella spp. isolates from animals and food

20.4.1 Comparison of the serovars from animals and food

Tab. 20.187: Comparison of the most frequent serovars from animals and meat thereof 2009

Chicken

Chicken meat Pig Pork Turkey Turkey meat

N=315 N=171 N=343 N=148 N=87 N=78

S. Enteritidis 43,2 19,3 2,3 0,7 1,1 2,6
S. Typhimurium 7,9 13,5 45,2 35,8 21,8 6,4
S. 4,[5],12:i:- 3,8 11,1 32,1 25,7 4,6 19,2
S. Derby 0,3 0,0 5,8 8,8 0,0 0,0
S. Saintpaul 1,3 0,0 0,0 0,0 35,6 23,1
S. Heidelberg 0,0 0,0 0,0 0,0 57 0,0
S. 4,12:d:- 1,9 1,8 0,0 0,0 1,1 2,6
S. Paratyphi B dT+ 1,9 15,8 0,0 0,0 0,0 1,3
Other serovars 39,7 38,6 14,6 29,1 29,9 44,9

20.5 Salmonella spp. isolates from animals and food, obtained as
monitoring (2009)

20.5.1 Isolates from animals

Tab. 20.188: Resistance rates in Salmonella spp. from laying hens (2009)

part of zoonosis

S. Enteritidis | S. Typhimurium | S. subspec. | rough | Salmonella spp.
Tested isolates N=141 N=11 N=35 N=216
Susceptible 98,6 27,3 100 92,6
Resistent 1,4 72,7 0 7,4
Multiresistant (1) 0,7 72,7 0 5,6
Gentamicin 0,7 0 0 0,5
Kanamycin 0 0 0 0
Streptomycin 0 54,5 0 3,7
Chloramphenicol 0 36,4 0 1,9
Florfenicol 0 36,4 0 1,9
Cefotaxime 0 0 0 0
Ceftazidime 0 0 0 0
Nalidixic acid 0 0 0 0
Ciprofloxacin 0,7 0 0 1,4
Ampicillin 0 72,7 0 5,1
Sulfamethoxazol 0,7 72,7 0 5,6
Trimethoprim 0,7 9,1 0 1,9
Tetracycline 0 63,6 0 4,2

(1) Resistance to more than one class of antimicrobials.
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Tab. 20.189: Resistance rates in Salmonella spp. from broiler flocks (2009)

S. Enteritidis S. Typhimurium S. Paratyphi B dT+ | Salmonella spp.
Tested isolates N=4 N=2 N=20 N=50
Susceptible 100 0 0 48,0
Resistant 0 100 100 52,0
Multiresistant (1) 0 100 100 50
Gentamicin 0 0 0 0
Kanamycin 0 0 0 0
Streptomycin 0 100 20,0 14,0
Chloramphenicol 0 50,0 5,0 4.0
Florfenicol 0 50,0 0 2,0
Cefotaxime 0 0 5,0 2,0
Ceftazidime 0 0 5,0 2,0
Nalidixic acid 0 0 5,0 2,0
Ciprofloxacin 0 0 80,0 34,0
Ampicillin 0 100 50,0 30
Sulfamethoxazol 0 100 55,0 32,0
Trimethoprim 0 0 100 440
Tetracycline 0 100 30,0 18,0

(1) Resistance to more than one class of antimicrobials.

20.5.2 Isolates from food

Tab. 20.190: Resistance rates in Salmonella spp. from chicken meat (2009)

S. Enteritidis S. Typhimurium S. Paratyphi B dT+ | Salmonella spp.
Tested isolates N=2 N=7 N=16 N=43
Susceptible 50,0 86,0 0,0 30,2
Resistant 50,0 14,0 100,0 69,8
Multiresistant (1) 0,0 14,0 100,0 62,8
Gentamicin 0,0 0,0 0,0 0,0
Kanamycin 0,0 0,0 12,5 7,0
Streptomycin 0,0 14,3 37,5 23,3
Chloramphenicol 0,0 14,3 12,5 7,0
Florfenicol 0,0 14,3 0,0 2,3
Cefotaxime 0,0 0,0 12,5 4.7
Ceftazidime 0,0 0,0 12,5 4,7
Nalidixic acid 0,0 0,0 12,5 4,7
Ciprofloxacin 50,0 0,0 93,8 51,2
Ampicillin 0,0 14,3 37,5 30,2
Sulfamethoxazol 0,0 14,3 56,3 442
Trimethoprim 0,0 14,3 100,0 48,8
Tetracycline 0,0 14,3 43,8 37,2

(1) Resistance to more than one class of antimicrobials.
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Tab. 20.191: Resistance rates in Salmonella spp. from turkey meat (2009)
S. Salmonella
S. Newport | S. Saintpaul |S. Enteritidis |S. Typhimurium |4,[5],12:i:- | spp.

Tested isolates N=5 N=5 N=1 N=2 N=5 N=30
Susceptible 0,0 20,0 100,0 0,0 0,0 20,0
Resistant 100,0 80,0 0,0 100,0 100,0 80,0
Multiresistant (1) 100,0 80,0 0,0 50,0 100,0 73,3
Gentamicin 0,0 40,0 0,0 0,0 0,0 6,7
Kanamycin 20,0 40,0 0,0 0,0 40,0 26,7
Streptomycin 0,0 40,0 0,0 0,0 100,0 36,7
Chloramphenicol 0,0 0,0 0,0 50,0 0,0 3,3
Florfenicol 0,0 0,0 0,0 50,0 0,0 3,3
Cefotaxime 0,0 0,0 0,0 50,0 0,0 3,3
Ceftazidime 0,0 0,0 0,0 50,0 0,0 3,3
Nalidixic acid 0,0 0,0 0,0 0,0 0,0 3,3
Ciprofloxacin 20,0 60,0 0,0 50,0 0,0 30,0
Ampicillin 80,0 80,0 0,0 50,0 100,0 56,7
Sulfamethoxazol 20,0 40,0 0,0 0,0 100,0 46,7
Trimethoprim 0,0 0,0 0,0 50,0 0,0 3,3
Tetracycline 100,0 40,0 0,0 0,0 100,0 70,0
(1) Resistance to more than one class of antimicrobials.

Tab. 20.192: Resistance rates in Salmonella spp. from pork (2009)

S. 4,[5],12:i:- S. Typhimurium | Salmonella spp.

Tested isolates N=4 N=9 N=18

Susceptible 0,0 0,0 16,7

Resistant 100,0 100,0 83,3

Multiresistant (1) 75,0 78,0 55,6

Gentamicin 0,0 0,0 0,0

Kanamycin 0,0 0,0 0,0

Streptomycin 75,0 77,8 55,6

Chloramphenicol 0,0 33,3 16,7

Florfenicol 0,0 33,3 16,7

Cefotaxime 0,0 0,0 0,0

Ceftazidime 0,0 0,0 0,0

Nalidixic acid 0,0 0,0 0,0

Ciprofloxacin 0,0 0,0 0,0

Ampicillin 75,0 66,7 50,0

Sulfamethoxazol 75,0 77,8 55,6

Trimethoprim 0,0 0,0 0,0

Tetracycline 100,0 77,8 72,2

(1) Resistance to more than one class of antimicrobials.
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20.5.3 Distribution of MIC values in Salmonella spp. isolates, obtained as part of zoonosis
monitoring (2009)

20.5.3.1 Isolates from animals

Tab. 20.193: Salmonella spp. from laying hens (2009)
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Gentamicin 216 1 0,5 889 106 00 00] 05 00 00 00 |00
Kanamycin 216 0 0,0 995 05 I 00 00 00 00 ' 00
Streptomycin 216 8 37 537 315 83 28 00 | 19 00 19
Chloramphenicol 216 4 1.9 05 449 528 00 0,0 0,0 1,9
Florfenicol 216 4 19 19 856 106 0,0 0,0 1.9 0,0
Cefotaxime 216 0 0,0 500 477 23 00 | 00 00 00 00
Ceftazidime 216 0 0,0 852 134 14 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 216 2 0,9 99,1 0,0 0,0 I 0,0 0,0 0,9
Ciprofloxacin 216 3 14 | 05 130 829 23 | 09 05 00 00 00 00 00 00
Ampicillin 216 1" 51 32 769 148 00 I 0,0 0,0 0,0 5,1
Colistin (1) 216 | 1000 00 | 00
Sulfamethoxazole 216 12 5,6 09 05 60 810 60 00 I 00 00 56
Trimethoprim 216 4 1.9 96,8 14 0,0 I 0,0 0,0 0,0 0,0 1,9
Tetracycline 216 9 4,2 22,2 736 0,0 0,0 I 0,0 0,9 1,4 il

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.194: S. Enteritidis from laying hens (2009)
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Gentamicin 141 1 0,7 89,4 99 0,0 0,0 I 0,7 0,0 0,0 0,0 0,0
Kanamycin 141 0 0,0 993 07 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 141 0 0,0 61,7 369 07 0,7 0,0 I 0,0 0,0 0,0
Chloramphenicol 141 0 0,0 07 468 525 0,0 0,0 0,0 0,0
Florfenicol 141 0 0,0 07 943 50 00 ] 00 00 00
Cefotaxime 141 0 0,0 56,0 433 07 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 141 0 0,0 %43 57 00 00]oo 00 00 00
Nalidixic acid 141 0 0,0 1000 00 00] 00 00 00
Ciprofloxacin 141 1 0,7 07 121 851 1.4 I 0,7 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 141 0 0,0 35 809 156 00 ] 00 00 00 00
Colistin (1) 141 | 1000 00 | 00
Sulfamethoxazole 141 1 0,7 0,0 0,0 35 894 64 0,0 I 0,0 0,0 0,7
Trimethoprim 141 1 0,7 979 14 00 ] oo 00 00 00 |07
Tetracycline 141 0 0,0 170 830 00 00 | 00 00 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.195: S. Typhimurium from laying hens (2009)
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Gentamicin 11 0 0,0 545 455 00 00 ] 00 00 00 00 | 00
Kanamycin 1 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 11 6 54,5 0,0 00 364 91 0,0 I 364 00 182
Chloramphenicol 11 4 36,4 00 182 455 0,0 0,0 00 364
Florfenicol 1 4 36,4 00 455 182 0,0 00 364 00
Cefotaxime 11 0 0,0 273 545 182 00 I 0,0 0,0 0,0 0,0
Ceftazidime 11 0 0,0 545 364 91 00 ] 00 00 00 00
Nalidixic acid 11 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 11 0 0,0 00 182 818 00 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 11 8 727 00 182 91 00]o0o o0 o0 727
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 11 8 72,7 0,0 0,0 00 273 00 0,0 I 0,0 00 727
Trimethoprim 11 1 9,1 909 0,0 0,0 I 0,0 0,0 0,0 0,0 9,1
Tetracycline 11 7 63,6 00 364 00 0,0 I 00 182 27,3 182

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.196: S. 4,[5],12:i:- from laying hens (2009)
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Gentamicin 1 0 0,0 1000 00 00 00 | 00 00 00 00 00
Kanamycin 1 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 1 1 100,0 0,0 0,0 0,0 0,0 0,0 I 0,0 0,0 100,0
Chloramphenicol 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Cefotaxime 1 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 1 0 0,0 1000 00 00 00 | 00 00 00 00
Nalidixic acid 1 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 1 0 00 | 00 00 1000 0,0 | 00 00 00 00 00 00 00 00
Ampicillin 1 1 1000 00 00 00 0,0|0,0 00 00 1000
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 1 1 100,0 0,0 0,0 0,0 0,0 0,0 0,0 I 0,0 0,0 100,0
Trimethoprim 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.197: S. Subspec. | rough from laying hens (2009)

1% 1%
o o
8 B
o o
2 2
T E E Distribution (%) of MICs (ug/ml) (3)
E & @
=] n n
z ¢ e
g § B
< o4a @
s 99X ©
2 9% o8
T 22 X & 10
o oSeg ©°% © n bel N 1ol < ©
i ; 2 232 82| 8 3 8 8 S & 0 © o~ N 3
Antimicrobial tested e 2Z£2 5E&| 5 = S S S A = - ~ < © 9 S s ) ] = S =]
Gentamicin 35 0 0,0 93 57 00 00]o0o 00 00 00 |00
Kanamycin 35 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 35 0 0,0 80,0 20,0 00 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 35 0 0,0 00 571 429 00 0,0 0,0 0,0
Florfenicol 35 0 0,0 86 743 171 0,0 0,0 0,0 0,0
Cefotaxime 35 0 0,0 457 543 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 35 0 0,0 886 114 00 00 | 00 00 00 00
Nalidixic acid 35 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 35 0 0,0 0,0 57 857 86 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 35 0 0,0 57 800 143 00 | 00 00 00 00
Colistin (1) 35 | 1000 00 | 00
Sulfamethoxazole 35 0 0,0 00 00 114 87 29 00 I 00 00 ' 00
Trimethoprim 35 0 0,0 971 29 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 35 0 0,0 486 514 00 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.198: Salmonella spp. from broilers (2009)
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Gentamicin 50 0 0,0 860 120 20 00 ] 00 00 00 00 | 00
Kanamycin 50 0 0,0 98,0 2,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 50 7 14,0 60 120 220 240 22,0| 120 20 00
Chloramphenicol 50 2 4,0 40 400 480 40 0,0 2,0 2,0
Florfenicol 50 1 2,0 80 560 340 00 0,0 2,0 0,0
Cefotaxime 50 1 2,0 260 640 80 00 | 00 00 00 20
Ceftazidime 50 1 2,0 34,0 620 20 0,0 I 2,0 0,0 0,0 0,0
Nalidixic acid 50 17 34,0 62,0 4,0 0,0 I 0,0 0,0 | 340
Ciprofloxacin 50 17 340 [ 00 200 460 00 | 00 260 80 00 00 00 00 00
Ampicillin 50 15 30,0 40 600 6,0 0,0 I 0,0 0,0 0,0 | 30,0
Colistin (1) 50 | 1000 00 |00
Sulfamethoxazole 50 16 32,0 2,0 20 260 320 6,0 0,0 I 0,0 00 320
Trimethoprim 50 22 44,0 56,0 0,0 0,0 I 0,0 0,0 0,0 0,0 440
Tetracycline 50 9 18,0 14,0 680 0,0 0,0 I 0,0 0,0 2,0 16,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.199: S. Enteritidis from broilers (2009)
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Gentamicin 4 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 4 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 4 0 0,0 750 250 00 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 4 0 0,0 00 500 500 00 0,0 0,0 0,0
Florfenicol 4 0 0,0 00 750 250 00 0,0 0,0 0,0
Cefotaxime 4 0 0,0 750 250 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 4 0 0,0 1000 00 00 00 | 00 00 00 00
Nalidixic acid 4 0 0,0 1000 00 00 I 00 00 ' 00
Ciprofloxacin 4 0 00 [ 00 00 1000 0,0 I 00 00 00 00 00 00 00 00
Ampicillin 4 0 0,0 00 750 250 00 | 00 00 00 00
Colistin (1) 4 | 1000 00 | 00
Sulfamethoxazole 4 0 0,0 0,0 00 500 00 500 0,0 I 0,0 0,0 0,0
Trimethoprim 4 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 4 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.200: S. Typhimurium from broilers (2009)
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Gentamicin 2 0 0,0 50 500 00 00] 00 00 00 00 |00
Kanamycin 2 0 0,0 100 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 2 2 100 00 00 00 00 00] 50 500 00
Chloramphenicol 2 1 50,0 00 00 500 00} 00 00 500
Florfenicol 2 1 50,0 0,0 0,0 50,0 0,0 0,0 50,0 0,0
Cefotaxime 2 0 00 50 50 00 00]o00 00 00 | 00
Ceftazidime 2 0 0,0 100 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 2 0o 00 100 00 00 ] oo 00 | 00
Ciprofloxacin 2 0 00 [00 00 100 o00]oo 00 00 00 00 00 00 | 00
Ampicillin 2 2 100 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0 100
Colistin (1) 2 | 100 00 | 00
Sulfamethoxazole 2 2 100 00 00 00 00 00 00]o00 00 | 100
Trimethoprim 2 0 0,0 100 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 2 2 100 00 00 00 00 | 00 00 500 500

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.201: S. Paratyphi B dT+ from broilers (2009)

1% 1%
I I
5 =
o o
2 2
8T £ & Distribution (%) of MICs (ug/ml) (3)
E @ o
=] n n
2 ¢ ¢
8 8 g
8 53 o
s 99X ©
2 °% °g
T Sao 29X & )
o oSeg ©°% © 7] bl o n < =
7 82 828 8 8 8 § § o 2 g o & 3
Antimicrobial tested F 32 353&|S5 S 6 3 oS o S 4 « s o S § F S & 8 = R
Gentamicin 20 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 20 0 00 950 50] 00 00 00 00 00
Streptomycin 20 4 200 00 00 00 250 550|200 00 @00
Chloramphenicol 20 1 5,0 10,0 650 200 0,0 0,0 5,0 0,0
Florfenicol 20 0 00 200 750 50 00 ] 00 00 00
Cefotaxime 20 150 00 8,0 150 00 ] 00 00 00 | 50
Ceftazidime 20 1 5,0 0,0 90,0 5,0 0,0 I 50 0,0 0,0 0,0
Nalidixic acid 20 16 800 200 00 0000 00 800
Ciprofloxacin 20 16 80|00 00 200 00]o00 650 150 00 00 00 00 | 00
Ampicillin 20 10 50,0 0,0 50,0 0,0 0,0 I 0,0 0,0 0,0 50,0
Colistin (1) 20 | 1000 00 | 00
Sulfamethoxazole 20 11 55,0 5,0 50 250 100 0,0 0,0 I 0,0 00 550
Trimethoprim 20 20 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0 100,0
Tetracycline 20 6 300 300 400 00 00 ] 00 00 00 300

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

20.5.3.2

Tab. 20.202: Salmonella spp

Isolates from food

. from chicken meat (2009)

1% 1%
o o
8 B
o o
2 2
8T § & Distribution (%) of MICs (ug/ml) (3)
E & @
=] n n
z ¢ e
g g 8
< o4a o
o o= ©°
2 9% 98
T 22 X & 10
o oSeg °% © n bol N 1ol < o
; 555:/8 8 8 B 8 & o g ¢ 8 § %
Antimicrobial tested e 32 5&| s = S S S A = - ~ < © 9 S s q 9 bl S IS
Gentamicin 43 0 0,0 930 70 00 00] 00 00 00 00 00
Kanamycin 43 3 7,0 90,7 23 I 0,0 0,0 0,0 0,0 7.0
Streptomycin 43 10 233 23 70 256 7,0 34‘9| 7.0 93 7.0
Chloramphenicol 43 3 7,0 23 372 512 23 0,0 0,0 7,0
Florfenicol 43 1 2,3 93 651 233 00 0,0 23 0,0
Cefotaxime 43 2 47 256 58,1 9,3 23 I 0,0 0,0 0,0 47
Ceftazidime 43 2 47 395 512 47 00 ] 00 00 00 47
Nalidixic acid 43 22 51,2 48,8 0,0 0,0 0,0 00 | 512
Ciprofloxacin 43 22 512 00 116 372 00 I 00 302 186 23 0,0 0,0 0,0 0,0
Ampicillin 43 13 302 23 581 70 23 | 00 00 00 | 302
Colistin (1) 43 | 1000 00 | 00
Sulfamethoxazole 43 19 44,2 23 47 93 372 23 0,0 I 23 23 | 395
Trimethoprim 43 21 488 512 00 00] 00 00 00 00 [488
Tetracycline 43 16 37,2 20,9 372 47 0,0 I 0,0 2,3 4,7 | 80,2

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.203: S. Enteritidis from chicken meat (2009)
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Gentamicin 2 0 0,0 5,0 50,0 00 00] 00 00 00 00 |00
Kanamycin 2 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 2 0 0,0 50,0 50,0 0,0 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 2 0 0,0 00 500 500 00 0,0 0,0 0,0
Florfenicol 2 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 2 0 0,0 00 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 2 0 0,0 1000 00 00 00] 00 00 00 00
Nalidixic acid 2 1 50,0 50,0 0,0 0,0 0,0 0,0 | 50,0
Ciprofloxacin 2 1 50,0 | 0,0 00 500 0,0 I 00 500 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 2 0 0,0 00 1000 00 00 ] 00 00 00 00
Colistin (1) 2 | 1000 00 | 00
Sulfamethoxazole 2 0 0,0 0,0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 2 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 2 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.204: S. Typhimurium from chicken meat (2009)
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Gentamicin 7 0 0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 7 0 0,0 1000 00 ] 00 00 00 00 00
Streptomycin 7 1 14,3 00 143 429 143 14‘3| 0,0 00 143
Chloramphenicol 7 1 14,3 00 143 714 00 ] 00 00 143
Florfenicol 7 1 14,3 143 571 143 00 ] 00 143 | 00
Cefotaxime 7 0 0,0 857 143 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 7 0 0,0 857 143 00 00 ] 00 00 00 00
Nalidixic acid 7 0 0,0 1000 00 00 ] 00 00 ' 00
Ciprofloxacin 7 0 0,0 00 429 571 00 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 7 1 14,3 143 714 00 00] 00 00 00 143
Colistin (1) 7 | 1000 00 | 00
Sulfamethoxazole 7 1 14,3 143 00 00 714 00 0,0 I 0,0 00 143
Trimethoprim 7 1 14,3 857 00 00] 00 00 00 00 143
Tetracycline 7 1 14,3 429 429 00 0,0|0,0 143 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.205: S. Paratyphi B dT+ from chicken meat (2009)
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Gentamicin 16 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 16 2 12,5 87,5 0,0 I 0,0 0,0 0,0 00 125
Streptomycin 16 6 37,5 0,0 0,0 0,0 6,3 56,3' 63 188 | 125
Chloramphenicol 16 2 12,5 63 31,3 500 0,0 0,0 00 125
Florfenicol 16 0 0,0 188 50,0 313 0,0 0,0 0,0 0,0
Cefotaxime 16 2 12,5 00 625 188 63 I 0,0 0,0 00 125
Ceftazidime 16 2 125 63 750 63 00 I 00 00 00 125
Nalidixic acid 16 15 93,8 6,3 0,0 0,0 I 0,0 00 | 938
Ciprofloxacin 16 15 93,8 [ 00 0,0 6,3 0,0 I 00 500 375 63 0,0 0,0 0,0 0,0
Ampicillin 16 6 375 00 375 188 63 | 00 00 00 | 375
Colistin (1) 16 | 1000 00 | 00
Sulfamethoxazole 16 9 56,3 00 125 250 63 0,0 0,0 I 0,0 6,3 50,0
Trimethoprim 16 16 100,0 00 00 00]oo 00 00 o0 [1000
Tetracycline 16 7 43,8 18,8 250 125 0,0 I 0,0 0,0 0,0 | 438

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.206: Salmonella spp. from turkey meat (2009)
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Gentamicin 0 2 67 767 133 00 33 ] 00 67 00 00 | 00
Kanamycin 30 8 26,7 733 0,0 I 0,0 6,7 0,0 0,0 20,0
Streptomycin 30 11 367 33 33 267 133 167 67 100 200
Chloramphenicol 3 1 33 00 300 567 100] 00 00 | 33
Florfenicol 30 1 3,3 3,3 56,7 36,7 0,0 0,0 33 0,0
Cefotaxime 30 1 33 433 300 233 00] 00 00 00 | 33
Ceftazidime 30 1 3,3 60,0 333 3,3 0,0 I 0,0 33 0,0 0,0
Nalidixic acid 30 8 26,7 63,3 6,7 33 I 0,0 0,0 26,7
Ciprofloxacin 30 9 300|00 100 567 33|00 67 67 167 00 00 00 | 00
Ampicillin 30 17 56,7 3,3 233 16,7 0,0 I 0,0 0,0 0,0 56,7
Colistin (1) 30 | 1000 00 | 00
Sulfamethoxazole 0 14 467 00 33 233 233 33 00] 00 00 467
Trimethoprim 30 1 3,3 93,3 3,3 0,0 I 0,0 0,0 0,0 0,0 33
Tetracycline 30 21 700 33 200 67 00 | 33 00 67 600

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.207: S. 4,[5],12:i:- from turkey meat (2009)
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Gentamicin 5 0 0 gi0 200 00 oo I oo 0o oo o0 o0
Kanamyein 5 2 400 B00 00 | oo oo oo 00 400
Streptomycin 1 =] 1000 oo oo oo oo oo I oo 200 800
Chloramphenicol 5 ] oo 00 200 800 00 |00 0P 0@
Florfenicol a 0 o0 0o 800 200 00 o0 oo 0,0
Cefotaxime 5 0 oo 800 200 0p oo I oo oo 0o oo
Ceftazidime 5 0 oo nooo 00 oo oo I oo 0o oo o0
Nalidixi¢ acid -1 0 o0 E00 400 0Op I o0 oo 0,0
Ciprofloxacin 5 0 oo oo 0o 800 200 I oo oo oo oo oo 0o oo (1)n]
Ampicillin 5 5 1000 oo 0o oo oo | oo oo 00 1000
Colistin (1) 5 | w00 0o |00
Sulfamethoxazole g g 1000 o0 [)n] o0 o0 o0 0o | oo 00 1000
Trimethoprim a 0 o0 000 00 oo I oo oo oo o0 0.0
Tetracycline 5 g 1000 oo oo oo o0 I oo oo 00 1000

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.208: S. Enteritidis from turkey meat (2009)
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Gentamicin 1 0 0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 1 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 1 0 0,0 100,0 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0
Chloramphenicol 1 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Florfenicol 1 0 00 00 1000 00 00] 00 00 00
Cefotaxime 1 0 0,0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 1 0 00 1000 00 00 00] 00 00 00 00
Nalidixic acid 1 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 1 0 0,0 0,0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 1 0 00 00 1000 00 00] 00 00 00 00
Colistin (1) 1 | 1000 00 | 00
Sulfamethoxazole 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 1 0 00 1000 00 00] 00 00 00 00 | 00
Tetracycline 1 0 0,0 00 1000 00 00 | 00 00 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.209: S. Newport from turkey meat (2009)
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Gentamicin 5 0 0 1000 00 00 0000 00 00 00 |00
Kanamycin 5 1 20,0 80,0 0,0 I 0,0 0,0 0,0 00 = 20,0
Streptomycin 5 0 0,0 0,0 00 40,0 60,0 00 I 0,0 0,0 0,0
Chloramphenicol 5 0 0,0 00 800 200 00 0,0 0,0 0,0
Florfenicol 5 0 0,0 00 800 200 00 0,0 0,0 0,0
Cefotaxime 5 0 0,0 20,0 800 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 5 0 0,0 400 600 00 00 | 00 00 00 00
Nalidixic acid 5 1 20,0 800 00 00 I 00 00 | 200
Ciprofloxacin 5 1 20,0 [ 0,0 0,0 80,0 00 I 0,0 0,0 0,0 200 00 0,0 0,0 0,0
Ampicillin 5 4 800 00 00 200 00 | 00 00 00 | 800
Colistin (1) 5 | 1000 00 | 00
Sulfamethoxazole 5 20,0 0,0 00 800 00 0,0 0,0 I 0,0 0,0 20,0
Trimethoprim 5 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 5 5 100,0 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0 | 100,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.210: S. Saintpaul from turkey meat (2009)
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Gentamicin 5 2 40 40,0 20,0 0,0 0,0 I 0,0 400 0,0 0,0 0,0
Kanamycin 5 2 400 60,0 0,0 | 00 400 00 00 00
Streptomycin 5 2 40,0 0,0 00 200 0,0 40,0' 00 200 20,0
Chloramphenicol 5 0 0,0 00 00 600 400j) 00 00 00
Florfenicol 5 0 0,0 00 600 400 00| 00 00 00
Cefotaxime 5 0 0,0 60,0 00 400 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 5 0 0,0 60,0 200 200 00 | 00 00 00 00
Nalidixic acid 5 2 400 400 00 200] 00 00 400
Ciprofloxacin 5 3 60,0 [ 00 200 200 0,0 I 0,0 0,0 20,0 400 00 0,0 0,0 0,0
Ampicillin 5 4 800 00 200 00 0,0|0,0 00 00 80,0
Colistin (1) 5 | 1000 00 | 00
Sulfamethoxazole 5 2 40,0 0,0 0,0 00 600 0,0 0,0 I 0,0 0,0 | 40,0
Trimethoprim 5 0 0,0 80,0 200 0,0 | 00 00 00 00 00
Tetracycline 5 2 40,0 00 200 400 00 | 00 00 00 400

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.211: S. Typhimurium from turkey meat (2009)
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Gentamicin 2 0 0 1000 00 00 0000 00 00 00 |00
Kanamycin 2 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 2 1 50,0 0,0 00 500 0,0 0,0 I 00 500 0,0
Chloramphenicol 2 1 50,0 0,0 00 500 00 0,0 0,0 | 50,0
Florfenicol 2 1 50,0 0,0 50,0 0,0 0,0 00 500 0,0
Cefotaxime 2 0 0,0 50,0 500 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 2 0 0,0 1000 00 00 00 | 00 00 00 00
Nalidixic acid 2 1 50,0 500 00 00 I 00 00 | 50,0
Ciprofloxacin 2 1 50,0 [ 0,0 0,0 50,0 00 I 0,0 500 00 0,0 0,0 0,0 0,0 0,0
Ampicillin 2 0 0,0 00 1000 00 00 | 00 00 00 00
Colistin (1) 2 | 1000 00 | 00
Sulfamethoxazole 2 1 50,0 0,0 0,0 0,0 00 50,0 0,0 I 0,0 0,0 50,0
Trimethoprim 2 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 2 2 100,0 0,0 0,0 0,0 0,0 I 50,0 00 500 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.212: S. Dublin from veal (2009)
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Gentamicin 1 0 0,0 1000 00 00 0000 00 00 00 |00
Kanamycin 1 0 0,0 100,0 0,0I0,0 00 00 00 00
Streptomycin 1 0 0,0 0,0 0,0 0,0 1000 0,0 I 0,0 0,0 0,0
Chloramphenicol 1 0 0,0 0,0 0,0 1000 0,0 0,0 0,0 0,0
Florfenicol 1 0 0,0 0,0 1000 0,0 0,0 0,0 0,0 0,0
Cefotaxime 1 0 0,0 00 1000 00 00 | 00 00 00 00
Ceftazidime 1 0 0,0 100,0 0,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Nalidixic acid 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 1 0 00 | 00 00 1000 00 | 00 00 00 00 00 00 00 00
Ampicillin 1 0 0,0 0,0 1000 0,0 0,0 I 0,0 0,0 0,0 0,0
Colistin (1) 1 | 1000 00 |00
Sulfamethoxazole 1 0 0,0 00 00 1000 00 00 00 I 00 00 00
Trimethoprim 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 1 0 0,0 1000 00 00 00 | 00 00 00 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.



286 BfR-Wissenschaft

Tab. 20.213: Salmonella spp. from pork (2009)
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Gentamicin 18 0 0,0 778 167 56 00 ] 00 00 00 00 | 00
Kanamycin 18 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 18 10 556 00 11,1 278 56 00 I 1,1 11,1 | 333
Chloramphenicol 18 3 16,7 00 11,1 61,1 111 0,0 00 16,7
Florfenicol 18 3 16,7 00 389 444 00 00 16,7 0,0
Cefotaxime 18 0 0,0 389 500 111 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 18 0 0,0 722 278 00 00 | 00 00 00 00
Nalidixic acid 18 0 0,0 88,9 111 0,0 I 0,0 0,0 0,0
Ciprofloxacin 18 0 0,0 00 16,7 611 222 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 18 9 500 00 444 56 00 | 00 00 00 | 500
Colistin (1) 18 | 1000 00 | 00
Sulfamethoxazole 18 10 55,6 0,0 56 56 333 00 0,0 I 0,0 00 556
Trimethoprim 18 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 18 13 72,2 00 222 56 0,0 I 00 167 11,1 444

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.214: S. 4,[5],12:i:- from pork (2009)
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Gentamicin 4 0 0 750 250 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 4 0 00 1000 00 ] 00 00 00 00 00
Streptomycin 4 3 75,0 0,0 250 0,0 0,0 0,0 I 0,0 0,0 75,0
Chloramphenicol 4 0 0,0 00 250 750 00 0,0 0,0 0,0
Florfenicol 4 0 00 00 750 250 00| 00 00 00
Cefotaxime 4 0 0,0 50,0 50,0 0,0 0,0 I 0,0 0,0 0,0 0,0
Ceftazidime 4 0 00 50 500 00 00] 0o 00 00 00
Nalidixic acid 4 0 00 1000 00 00 ] 00 00 | 00
Ciprofloxacin 4 0 0,0 0,0 0,0 75,0 250 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 4 3 750 00 250 00 00] oo 00 00 750
Colistin (1) 4 | 1000 00 |00
Sulfamethoxazole 4 3 75,0 0,0 0,0 00 250 0,0 0,0 I 0,0 00 | 750
Trimethoprim 4 0 00 1000 00 00] 00 00 00 00 | 00
Tetracycline 4 4 1000 00 00 00 00]oo 00 00 1000

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.215: S. Typhimurium from pork (2009)
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Gentamicin 9 0 0 889 00 11 0000 00 00 00 |00
Kanamycin 9 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 9 7718 00 111 111 00 00 |222 222 333
Chloramphenicol 9 3 333 00 11,1 333 222 00 0,0 333
Florfenicol 9 3 33,3 00 11,1 556 00 00 333 00
Cefotaxime 9 0 0,0 444 333 222 00 I 0,0 0,0 0,0 0,0
Ceftazidime 9 0 0,0 667 333 00 00] 00 00 00 00
Nalidixic acid 9 0 0,0 778 222 00 I 0,0 0,0 0,0
Ciprofloxacin 9 0 0,0 0,0 00 66,7 333 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 9 6 66,7 00 222 111 00] 00 00 00 667
Colistin (1) 9 | 1000 00 | 00
Sulfamethoxazole 9 7 778 0,0 00 11,1 11,1 00 0,0 I 0,0 00 778
Trimethoprim 9 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 9 7 77,8 00 11,1 11,1 0,0 I 00 333 222 222

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

20.6 Campylobacter spp. from amimals and food, obtained as part of the zoonosis
monitoring (2009)

20.6.1 Isolates from animals

Tab. 20.216: Resistance rates in C. jejuni und C. coli from animals (2009)

Laying hens Broiler Veal calves

C.jejuni |C. coli C.jejuni |C. coli C.jejuni |C. coli
Tested isolates N=73 N=45 N=20 N=6 N=83 N=31
Susceptible 45,2 26,7 20 0 22,9 0
Resistant 54,8 73,3 80 100 77,1 100
Multiresistant (1) 28,8 42,2 18 66,7 30,1 100
Gentamicin 0 0 0 0 0 0
Streptomycin 5,5 8,9 5 33,3 3,6 67,7
Chloramphenicol 0 0 0 0 0 0
Ciprofloxacin 45,2 57,8 65 66,7 37,3 77,4
Nalidixic acid 38,4 40 55 33,3 37,3 54,8
Erythromycin 0 2,2 5 16,7 0 0
Tetracycline 37 55,6 30 83,3 67,5 96,8

(1) Resistance to more than one class of antimicrobials.
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20.6.2 Isolates from meat

Tab. 20.217: Resistance rate inC. jejuni und C. coli from meat (2009)

Chicken meat Turkey meat

C. jejuni |C. coli C. jejuni |C. coli
Tested isolates N=116 N=52 N=35 N=0
Susceptible 42,2 17,3 20 0
Resistant 57,8 82,7 80 100
Multiresistant (1) 26,7 59,6 45,7 0
Gentamicin 0 0 0 0
Streptomycin 6 26,9 8,6 0
Chloramphenicol 0 0 0 0
Ciprofloxacin 457 67,3 65,7 0
Nalidixic acid 38,8 48,1 54,3 0
Erythromycin 15,4 2,9 0
Tetracycline 36,2 61,5 60 0

(1) Resistance to more than one class of antimicrobials.

20.7 Distribution of MIC values Campylobacter isolates, obtained as part of the
zoonosis monitoring (2009)

20.7.1.1 Isolates from animals
Tab. 20.218: Campylobacter jejuni from laying hens (2009)
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Gentamicin 73 0 0 151 589 247 14 | 00 00 00 00 00
Streptomycin 73 4 55 918 27 | 14 00 14 27
Chloramphenicol 73 0 0,0 90,4 96 0,0 0,0 I 0,0 0,0
Ciprofloxacin 73 33 452 82 288 110 68 00 | 14 55 384
Nalidixic acid 73 28 38,4 13,7 329 68 8,2 |16,4 137 = 82
Erythromycin 73 0 0,0 932 68 0,0 0,0 I 0,0 0,0 0,0 0,0
Tetracycline 73 27 37,0 493 123 14 0,0 I 0,0 14 123 233

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.
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Tab. 20.219: Campylobacter coli from laying hens (2009)
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Gentamicin 45 0 0 44 289 622 44 0,0 I 0,0 0,0 0,0 0,0
Streptomycin 45 4 8,9 71,1 200 0,0 I 0,0 0,0 8,9
Chloramphenicol 45 0 0,0 844 156 00 00 I 0,0 = 00
Ciprofloxacin 45 26 57,8 22 156 222 22 0,0 I 0,0 0,0 57,8
Nalidixic acid 45 18 40,0 67 244 111 22 15,6 I 378 @ 22
Erythromycin 45 1 2,2 644 222 89 00 00 22 I 00 = 22
Tetracycline 45 25 55,6 44,4 0,0 0,0 0,0 I 0,0 6,7 0,0 48,9
(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.
Tab. 20.220: Campylobacter jejuni from broilers (2009)
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Gentamicin 20 0 0 150 40,0 450 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 20 1 50 950 00 I 0,0 5,0 0,0 0,0
Chloramphenicol 20 0 0,0 650 250 10,0 00 I 0,0 = 00
Ciprofloxacin 20 13 65,0 50 150 100 50 0,0 I 0,0 10,0 = 55,0
Nalidixic acid 20 11 55,0 10,0 250 0,0 10.0| 10,0 30,0 @ 15,0
Erythromycin 20 1 5,0 750 150 0,0 5,0 I 0,0 0,0 0,0 5,0
Tetracycline 20 6 30,0 450 50 5,0 15,0' 0,0 0,0 0,0 30,0
(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.
Tab. 20.221: Campylobacter coli from broilers (2009)
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Gentamicin 6 0 0 16,7 16,7 66,7 0,0 0,0 I 0,0 0,0 0,0 0,0
Streptomycin 6 2 333 66,7 00 0,0 I 0,0 00 | 333
Chloramphenicol 6 0 0,0 66,7 333 00 00 I 0,0 = 00
Ciprofloxacin 6 4 66,7 16,7 16,7 0,0 0,0 0,0 I 0,0 00 66,7
Nalidixic acid 6 2 333 0,0 333 0,0 0,0 33,3 I 33,3 0,0
Erythromycin 6 1 16,7 66,7 16,7 0,0 0,0 0,0 0,0 I 00 16,7
Tetracycline 6 5 83,3 16,7 0,0 0,0 0,0 I 0,0 0,0 00 833

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.
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Tab. 20.222: Campylobacter jejuni from veal calves (2009)
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Gentamicin 83 0 0 36 446 506 12 ] 00 00 00 00 |00
Streptomycin 83 3 36 802 72|00 12 00 24
Chloramphenicol 83 0 00 940 48 12 00 ] 00 | 00
Ciprofloxacin 83 31 373 36 373 169 24 24 | 12 00 [ 361
Nalidixic acid 83 31 373 193 301 108 24 | 72 157 145
Erythromycin 83 0 0,0 735 217 48 0,0 I 0,0 0,0 0,0 0,0
Tetracycline 83 56 675 277 36 00 12 | 12 12 181 47,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

Tab. 20.223: Campylobacter coli from veal calves (2009)
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Gentamicin 31 0 0 00 258 548 194 00 ] 00 00 00 00
Streptomycin 31 21 677 97 194 32|00 o0 677
Chloramphenicol 31 0 0,0 452 548 0,0 0,0I0,0 0,0
Ciprofloxacin 31 24 774 00 161 32 32 00] 00 00 774
Nalidixic acid 31 17 548 00 129 129 00 194|323 226
Erythromycin 31 0 00 97 548 200 65 00 00] 00 | 00
Tetracycline 31 30 968 32 00 00 00 | 00 00 00 968

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.
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20.7.1.2 Isolates from food

Tab. 20.224: Campylobacter jejuni from chicken meat (2009)

o 0
j j
g =
o o
2 2
T £ § Distribution (%) of MICs (ug/ml) (2)
E 2 B
3 n n
z @2 2
8 T _ 8
8 g o
o = 2
0 = o]
° 2 2= & 0
2 e °% © n bl Y o] < @©
imicrobi 3 3 8218 3 8 &8 S & o o © o N v
Antimicrobial tested € 523512 3 2 S8 2 8§ & 4 a4 v o 9 8 3 ¥ 8 3 8% 2
Gentamicin 116 0 0 112 50,0 353 34 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 116 7 6,0 90,5 34 | 17 00 00 43
Chloramphenicol 116 0 0,0 922 78 0,0 0,0I0.0 0,0
Ciprofloxacin 116 53 45,7 86 336 103 09 0,9 I 0,0 34 | 422
Nalidixic acid 116 45 38,8 293 216 6,0 4,3'12,9 18,1 78
Erythromycin 116 0 0,0 888 86 2,6 0,0 I 0,0 0,0 0,0 0,0
Tetracycline 116 42 36,2 56,0 26 4,3 0,9 I 0,0 0,9 1,7 33,6

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

Tab. 20.225: Campylobacter coli from chicken meat (2009)
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imicrobi 2 832 82|18 8 8 & S & u o © o N @ F
Antimicrobial tested F 352358l 6 6 6 © © S « ~ = o 9 8 3 ¥ & B S 8
Gentamicin 52 0 0 19 269 635 77 0,0 I 0,0 0,0 0,0 0,0
Streptomycin 52 14 26,9 48,1 21,2 3,8 I 0,0 0,0 @ 269
Chloramphenicol 52 0 0,0 865 135 00 0,0 I 0,0 0,0
Ciprofloxacin 52 35 67,3 38 154 135 0,0 0,0 I 0,0 38 635
Nalidixic acid 52 25 48,1 5,8 19,2 7.7 3,8 154 I 40,4 77
Erythromycin 52 8 15,4 481 288 58 1,9 0,0 0,0 I 00 154
Tetracycline 52 32 61,5 346 38 0,0 0,0 I 0,0 0,0 19 | 596

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

Tab. 20.226: Campylobacter jejuni from turkey meat (2009)
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Gentamicin 35 0 0 171 571 257 00 00 00 00 00 | 00
Streptomycin 35 3 8,6 886 29 | 00 00 00 86
Chloramphenicol 35 0 00 914 86 00 00] 00 | 00
Ciprofloxacin 35 23 657 57 229 57 00 00 I 57 57 543
Nalidixic acid 35 19 543 171 171 57 5,7|17,1 229 143
Erythromycin 35 1 29 914 57 0,0 0,0 I 0,0 0,0 0,0 29
Tetracycline 35 21 600 371 29 00 00 ] oo 57 200343

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.
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Tab. 20.227: Campylobacter coli from veal (2009)
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Antimicrobial tested - 32 3£ 3 IS} 5] S o o o - ~ < © = ® S — ~ o = 1
Gentamicin 1 0 0 00 00 00 1000 00[ 00 00 00 |00
Streptomycin 1 1 100,0 0,0 0,0 0,0 I 0,0 0,0 |100,0
Chloramphenicol 1 0 0,0 1000 00 00 0,0I0,0 0,0
Ciprofloxacin 1 11000 00 00 00 00 00] 00 o0 [1000
Nalidixic acid 1 1 100,0 0,0 0,0 0,0 0,0 0,0 |100,0 0,0
Erythromycin 1 0 0,0 1000 00 00 00 00 00 I 00 | 00
Tetracycline 1 11000 00 00 00 o00]oo 00 00 1000

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

Tab. 20.228: Campylobacter coli from pork (2009)
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Antimicrobial tested e 3£ 5E| 5 S S S pa, A = - ~ < © 9 S s q 9 b =} 15
Gentamicin 1 0 0 00 00 00 1000 0000 00 00 |00
Streptomycin 1 0 0,0 0,0 1000 0,0 I 0,0 0,0 0,0
Chloramphenicol 1 0 0,0 1000 00 00 0,0I0,0 0,0
Ciprofloxacin 1 0 0,0 00 1000 00 00 00 | 00 00 | 00
Nalidixic acid 1 0 0,0 0,0 1000 0,0 0,0 0,0 I 0,0 0,0
Erythromycin 1 1 100,0 0,0 0,0 0,0 0,0 0,0 0,0 I 0,0 100,0
Tetracycline 1 1 100,0 00 00 00 o00]oo 00 1000 00

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.
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20.7.2 Commensal E. coli isolates, obtained as part of the zoonosis monitoring (2009)

20.7.2.1

Tab. 20.229: Resistance rates in commensal E. coli from animals (2009)

Isolates from animals

Laying hens Broilers Dairy cattle Veal calves
Tested isolates 312 202 93 361
Susceptible 59,6 15,3 83,9 27,1
Resistant 40,4 84,7 16,1 72,9
Multiresistant (1) 23,4 72,8 55 69,0
Gentamicin 2,2 6,4 1,1 7,5
Kanamycin 9,0 16,8 2,2 23,3
Streptomycin 10,6 42,6 4,3 52,4
Chloramphenicol 2,9 14,4 1,1 21,1
Florfenicol 0,6 1,5 1,1 47
Cefotaxime 1,3 5,4 0 1,4
Ceftazidime 1,3 5,9 0 3,0
Nalidixic acid 8,0 41,1 1,1 10,5
Ciprofloxacin 8,7 43,1 2,2 13,3
Ampicillin 22,8 64,4 4.3 59,0
Sulfamethoxazol 21,5 65,3 11,8 65,1
Trimethoprim 11,2 48,0 3,2 56,5
Tetracycline 18,3 36,1 4,3 65,9

(1) Resistance to more than one class of antimicrobials.

20.7.2.2

Isolates from meat

Tab. 20.230: Resistance rates in commensal E. coli from meat (2009)

Veal Pork Chicken meat | Turkey meat
Tested isolates 51 46 194 203
Susceptible 37,3 56,5 10,8 6,9
Resistant 62,7 43,5 89,2 93,1
Multiresistant (1) 51,1 32,6 73,7 84,2
Gentamicin 2,0 2,2 7,7 6,4
Kanamycin 17,6 4,3 17,0 24,6
Streptomycin 39,2 32,6 41,2 53,7
Chloramphenicol 19,6 6,5 16,5 34,5
Florfenicol 5,9 2,2 1,5 2,0
Cefotaxime 0 2,2 6,2 1,0
Ceftazidime 0 2,2 6,2 1,0
Nalidixic acid 3,9 6,5 50,5 26,1
Ciprofloxacin 3,9 6,5 53,1 30,0
Ampicillin 41,2 23,9 59,3 78,8
Sulfamethoxazol 51,0 21,7 61,3 67,5
Trimethoprim 35,3 15,2 49,0 38,9
Tetracycline 52,9 28,3 45,4 82,8

(1) Resistance to more than one class of antimicrobials.
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20.7.3 Distribution of MIC values from commensal E. coli isolates, obtained as part of the
zoonosis monitoring (2009)

20.7.3.1 Isolates from animals

Tab. 20.231: E. coli from laying hens (2009)
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Gentamicin 312 7 22 49,0 410 61 1,6 I 03 03 0,6 03 0,6
Kanamycin 312 28 9,0 88,8 22 I 03 0,0 0,0 0,0 8,7
Streptomycin 312 33 10,6 06 426 401 6,1 1,3 1,9 1,9 54
Chloramphenicol 312 9 2,9 16 337 593 26 0,0 16 1,3
Florfenicol 312 2 0,6 32 452 468 42 0,3 0,0 03
Cefotaxime 312 4 13 782 19,2 1,3 I 03 0,0 0,0 0,0 1,0
Ceftazidime 312 4 1.3 942 45 I 0,3 0,3 0,0 0,6 0,0 0,0
Nalidixic acid 312 25 8,0 91,3 06 0,0 I 0,6 16 58
Ciprofloxacin 312 27 8,7 32 647 234 I 1,3 0,6 3,8 22 0,0 0,0 0,0 0,0 0,6
Ampicillin 312 71 22,8 03 42 388 330 10 I 0,0 00 228
Colistin (1) 312 | 1000 00 | 00
Sulfamethoxazole 312 67 215 46,8 22,1 74 22 0,0 0,0 I 0,0 00 215
Trimethoprim 312 35 11,2 86,2 22 03 I 0,0 0,0 0,0 03 109
Tetracycline 312 57 183 404 391 22 00 | 00 00 71 112

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.232: E. coli from broilers (2009)
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Gentamicin 202 13 6,4 49,0 317 124 05 I 05 0,0 35 1,0 1,5
Kanamycin 202 34 168 787 45] 00 00 05 05 158
Streptomycin 202 86 42,6 20 257 243 54 6,4 6,9 94 198
Chloramphenicol 202 29 14,4 10 322 470 54 | 20 50 74
Florfenicol 202 3 15 20 416 450 99 ] 10 00 05
Cefotaxime 202 11 54 703 203 4,0 I 0,5 0,5 0,0 1,0 3.5
Ceftazidime 202 12 59 837 104] 15 15 05 20 05 00
Nalidixic acid 202 83 411 574 10 05| 25 35 351
Ciprofloxacin 202 87 43,1 05 416 149 I 0,5 54 109 79 5,0 2,5 1,0 3,5 6,4
Ampicillin 202 130 644 05 30 163 134 25] 00 00 644
Colistin (1) 202 | 1000 00 | 00
Sulfamethoxazole 202 132 653 248 59 3,0 1,0 0,0 0,0 I 0,0 05 | 649
Trimethoprim 202 97 480 490 20 10 ] 00 00 00 00 [480
Tetracycline 202 73 361 272 342 25 00 I 00 10 134 218

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.233: E. coli from dairy cattle (2009)
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Gentamicin 93 1 11 452 46,2 75 0,0 I 11 0,0 0,0 0,0 0,0
Kanamycin 93 2 2,2 935 43 I 0,0 0,0 0,0 0,0 22
Streptomycin 93 4 4,3 00 538 376 43 0,0 0,0 22 22
Chloramphenicol 93 1 1,1 1,1 215 753 11 0,0 0,0 1,1
Florfenicol 93 1 1.1 00 376 59,1 2,2 0,0 0,0 1.1
Cefotaxime 93 0 0,0 86,0 140 0,0 I 0,0 0,0 0,0 0,0 0,0
Ceftazidime 93 0 0,0 90,3 97 I 0,0 0,0 0,0 0,0 0,0 0,0
Nalidixic acid 93 1 1.1 97,8 1.1 0,0 0,0 0,0 1.1
Ciprofloxacin 93 2 22 | 22 667 29,0' 1,1 1,1 00 00 00 00 00 00 00
Ampicillin 93 4 43 0,0 54 366 527 11 I 0,0 0,0 43
Colistin (1) 93 1000 00 | 00
Sulfamethoxazole 93 11 11,8 495 258 108 22 0,0 0,0 I 0,0 00 118
Trimethoprim 93 3 3,2 90,3 65 0,0 I 1,1 0,0 0,0 0,0 22
Tetracycline 93 4 4,3 269 645 43 0,0 I 0,0 0,0 4,3 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.234: E. coli from veal calves (2009)
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Gentamicin 361 27 74792 46,8 335 10,5 1,7 I 0,0 1,7 2,8 1,7 14
Kanamycin 361 84 233 734 33 I 0,6 03 0,3 0,0 222
Streptomycin 361 189 524 08 197 186 86| 61 150 116 197
Chloramphenicol 31 76 211 11 230 485 64| 25 30 [155
Florfenicol 361 17 47 22 296 465 169 0,6 0,3 39
Cefotaxime 1 5 14 670 277 39 ] 00 00 00 00 | 14
Ceftazidime 361 1 3,0 87,3 9,7 I 25 0,0 0,3 0,3 0,0 0,0
Nalidixic acid 361 38 10,5 88,1 1.4 0,0 0,3 1,4 8,9
Ciprofloxacin 361 48 13336 518 313|] 30 08 36 19 00 06 00 06 | 28
Ampicillin 361 213 59,0 0,0 25 227 150 0,8 I 0,0 0,3 58,7
Colistin (1) 361 1000 00 | 00
Sulfamethoxazole 361 235 651 180 138 22 08 00 00] 00 00 651
Trimethoprim 361 204 56,5 404 3,0 0,0 I 0,3 0,0 0,0 0,0 56,2
Tetracycline 361 238 65,9 150 16,6 1,9 0,6 I 0,3 14 15,2 = 49,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.7.3.2 Isolates from food

Tab. 20.235: E. coli from chicken meat (2009)
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Gentamicin 194 15 77 402 392 113 15[ 00 21 41 05 | 10
Kanamycin 194 33 17,0 75,8 7.2 I 05 0,0 1,0 05 14,9
Streptomycin 194 80 41,2 05 263 237 82 52 113 88 16,0
Chloramphenicol 194 32 165 36 474 320 05| 15 31 119
Florfenicol 194 3 1,5 6,2 521 36,1 41 0,0 1,0 0,5
Cefotaxime 194 12 6,2 722 191 26 I 0,0 0,0 0,5 05 52
Ceftazidime 194 12 62 856 82| 00 15 05 36 05 00
Nalidixic acid 194 98 50,5 48,5 0,0 1,0 I 3,6 10,8 = 36,1
Ciprofloxacin 194 103 53,1 1,0 289 17,0 I 1,0 26 227 129 26 1,0 1,5 2,6 6,2
Ampicillin 194 115 593 00 46 186 165 10 ] 00 00 593
Colistin (1) 194 | 1000 00 | 00
Sulfamethoxazole 194 119 613 194 155 41 00 00 00 ] 00 05 608
Trimethoprim 194 95 49,0 485 21 05|05 00 00 00 485
Tetracycline 194 88 454 289 247 1,0 0,0 I 0,0 1,0 24,2 201

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.236: E. coli from turkey meat (2009)
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Gentamicin 203 13 64 335 448 143 10 00 05 15 10 | 34
Kanamycin 203 50 24,6 704 49 I 0,0 0,0 0,0 00 246
Streptomycin 203 109 537 10 167 192 94 | 133 54 103 | 246
Chloramphenicol 203 70 34,5 20 330 286 20 [ 108 74 163
Florfenicol 203 4 2,0 20 443 394 123] 05 0,5 1,0
Cefotaxime 203 2 1,0 69,0 27,1 3,0 I 0,0 0,0 0,0 0,0 1,0
Ceftazidime 203 2 1,0 91 49] 05 00 05 00 00 00
Nalidixic acid 203 53 26,1 724 15 0,0 I 0,5 39 | 217
Ciprofloxacin 203 61 30,0 [ 34 360 305 I 1,0 3,0 8,9 59 1,5 0,5 05 0,5 84
Ampicillin 203 160 788 00 20 103 89 0,0|0,0 00 788
Colistin (1) 203 | 95 05 | 00
Sulfamethoxazole 203 137 67,5 20,2 99 25 0,0 0,0 0,0 I 0,0 00 675
Trimethoprim 203 79 389 571 30 10] 00 00 00 00 [389
Tetracycline 203 168 82,8 7.9 8,4 1,0 0,0 I 0,0 30 325 473

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.237: E. coli from veal (2009)
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Gentamicin 51 2,0 471 333 157 20 [ 00 00 00 00 | 20
Kanamycin 51 9 17,6 745 78 I 0,0 0,0 0,0 00 17,6
Streptomycin 51 20 39,2 39 255 235 78 3.9 98 157 | 98
Chloramphenicol 51 10 19,6 00 294 412 98 3,9 78 7.8
Florfenicol 51 3 59 20 373 471 78 3.9 0,0 2,0
Cefotaxime 51 0 0,0 686 294 20 I 0,0 0,0 0,0 0,0 0,0
Ceftazidime 51 0 0,0 91 59 ] 00 00 00 00 00 00
Nalidixic acid 51 2 3,9 96,1 0,0 0,0 I 0,0 0,0 3.9
Ciprofloxacin 51 2 3.9 78 549 333 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 39
Ampicillin 51 21 41,2 00 59 235 275 20| 00 00 412
Colistin (1) 51 | 1000 00 | 00
Sulfamethoxazole 51 26 51,0 314 78 98 0,0 0,0 0,0 I 0,0 00 51,0
Trimethoprim 51 18 353 608 39 00] 00 00 00 00 [353
Tetracycline 51 27 52,9 235 235 0,0 0,0 I 0,0 00 17,6 858

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.238: E. coli from pork (2009)
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Gentamicin 46 2,2 391 478 109 00 [ 00 22 00 00 | 00
Kanamycin 46 2 4,3 913 43 I 0,0 0,0 0,0 0,0 4,3
Streptomycin 46 15 32,6 22 304 304 43 87 109 65 6,5
Chloramphenicol 46 3 6,5 22 391 500 22 0,0 22 4,3
Florfenicol 46 1 2,2 87 391 478 22 0,0 0,0 22
Cefotaxime 46 1 2,2 935 22 22 I 22 0,0 0,0 0,0 0,0
Ceftazidime 46 1 2,2 935 43 | 22 00 00 00 00 00
Nalidixic acid 46 3 6,5 935 00 00 I 00 00 ' 65
Ciprofloxacin 46 3 6,5 16,2 50,0 283 I 0,0 22 22 0,0 0,0 0,0 0,0 0,0 22
Ampicillin 46 1 239 00 43 500 21,7 00 | 22 22 196
Colistin (1) 46 | 978 22 | 00
Sulfamethoxazole 46 10 21,7 391 261 130 00 0,0 0,0 I 0,0 00 21,7
Trimethoprim 46 7 152 761 65 22|00 00 00 00 [152
Tetracycline 46 13 28,3 478 196 43 0,0 I 0,0 0,0 43 | 239

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.8 Verotoxin-forming E. coli (VTEC) from animals and food, obtained as part of the
zoonosis monitoring (2009)

Tab. 20.239: Resistance rates in verotoxin-forming E. coli from animals and food (2009)

Bulk tank milk Veal calves Pork Veal
Tested isolates 7 45 10 19
Susceptible 100 48,9 80,0 47 .4
Resistant 0 51,1 20,0 52,6
Multiresistant (1) 0 33,3 20,0 52,7
Gentamicin 0 4.4 0 5,3
Kanamycin 0 15,6 0 21,1
Streptomycin 0 28,9 20,0 36,8
Chloramphenicol 0 13,3 0 5,3
Florfenicol 0 4.4 0 5,3
Cefotaxime 0 0 0 0
Ceftazidime 0 0 0 0
Nalidixic acid 0 2,2 0 0
Ciprofloxacin 0 6,7 0 0
Ampicillin 0 26,7 20,0 26,3
Sulfamethoxazol 0 35,6 20,0 52,6
Trimethoprim 0 17,8 20,0 26,3
Tetracycline 0 40 20,0 52,6
(1) Resistance to more than one class of antimicrobials
20.9 Distribution of MIC values in verotoxin-forming E. coli (VTEC), obtained as part
of the zoonosis monitoring (2009)

20.9.1 Isolates from animals
Tab. 20.240: VTEC from bulk tank milk (2009)

§ g g Distribution (%) of MICs (ug/ml) (3)
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Gentamicin 7 0 0,0 429 429 143 00 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 7 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 7 0 0,0 00 714 286 00 0,0 0,0 0,0 0,0
Chloramphenicol 7 0 0,0 00 429 571 00] 00 00 00
Florfenicol 7 0 0,0 0,0 429 571 0,0 0,0 0,0 0,0
Cefotaxime 7 0 0,0 857 143 0,0 I 0,0 0,0 0,0 0,0 0,0
Ceftazidime 7 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0 0,0
Nalidixic acid 7 0 0,0 100,0 0,0 0,0 0,0 0,0 0,0
Ciprofloxacin 7 0 0,0 0,0 85,7 143 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Ampicillin 7 0 0,0 0,0 00 429 571 0,0 I 0,0 0,0 0,0
Colistin (1) 7 1000 00 = 00
Sulfamethoxazole 7 0 0,0 714 286 0,0 0,0 0,0 0,0 I 0,0 0,0 0,0
Trimethoprim 7 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Tetracycline 7 0 0,0 57,1 429 0,0 0,0 | 0,0 0,0 0,0 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.
(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.241: VTEC from veal calves (2009)
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Antimicrobial tested e 3£ 5E| 5 = S = S A = - ~ < © 9 S s y 9 b S <
Gentamicin 45 2 44 511 356 8,9 0,0 I 0,0 44 0,0 0,0 0,0
Kanamycin 45 7 156 844 00 ] 00 o0 o0 o0 156
Streptomycin 45 13 28,9 2,2 46,7 17,8 44 22 44 0,0 222
Chloramphenicol 45 6 13,3 00 46,7 378 22 0,0 00 133
Florfenicol 5 2 44 22 467 467 00 | 00 00 @ 44
Cefotaxime 48 0 00 884 93 23|00 00 00 00 |00
Ceftazidime 45 0 0,0 97,8 22 I 0,0 0,0 0,0 0,0 0,0 0,0
Nalidixic acid 45 122 978 00 00] 22 00 | 00
Ciprofloxacin 44 3 68|91 750 91|45 23 00 00 00 00 00 00 00
Ampicillin 45 12 26,7 0,0 44 40,0 289 0,0 I 0,0 0,0 26,7
Colistin (1) 45 | 1000 00 | 00
Sulfamethoxazole 45 16 35,6 46,7 133 44 0,0 0,0 0,0 I 0,0 00 356
Trimethoprim 45 8 17,8 75,6 6,7 0,0 I 0,0 0,0 0,0 0,0 17,8
Tetracycline 45 18 400 356 222 22 00|00 67 178 156

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

20.9.2 Isolates from food

Tab. 20.242: VTEC from veal (2009)

1% [%]
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Antimicrobial tested F 32 3£ 3 S 5] S o o o - ~ < © 3 & 3 3 & B S I
Gentamicin 19 1 53 368 579 00 00] 00 00 53 00 | 00
Kanamycin 19 4 211 789 00 ] 0o 00 00 00 211
Streptomycin 19 7 368 00 368 105 158 53 105 00 211
Chloramphenicol 19 1 53 00 211 684 53 0,0 0,0 5,3
Florfenicol 19 1 53 00 421 474 53] 00 00 | 53
Cefotaxime 19 0o 00 842 158 00 | 00 00 00 00 |00
Ceftazidime 19 0 00 1000 00 | 00 00 00 00 00 | 00
Nalidixic acid 19 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 19 o 00|53 579 38]oo 00 00 00 00 00 00 00 00
Ampicillin 19 5 263 00 00 38 388 00] 00 00 263
Colistin (1) 19 | 1000 00 | 00
Sulfamethoxazole 19 10 52,6 263 158 53 0,0 0,0 0,0 I 0,0 00 526
Trimethoprim 19 5 263 737 00 00] o0 00 00 00 [263
Tetracycline 19 10 526 158 316 00 00] 00 00 316 211

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.243: VTEC from pork (2009)
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Gentamicin 10 0 0,0 200 700 100 00 [ 00 00 00 00 | 00
Kanamycin 10 0 0, 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Streptomycin 10 2 20,0 00 300 500 00 0,0 0,0 0,0 = 20,0
Chloramphenicol 10 0 0,0 0,0 400 60,0 00 0,0 0,0 0,0
Florfenicol 10 0 0,0 00 500 500 00 0,0 0,0 0,0
Cefotaxime 10 0 0,0 80,0 20,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Ceftazidime 10 0 0,0 %0 100] 00 00 00 00 00 00
Nalidixic acid 10 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0
Ciprofloxacin 10 0 00 [ 100 500 40.0' 00 00 00 00 00 00 00 00 00
Ampicillin 10 2 200 00 100 400 300 00 ] 00 00 200
Colistin (1) 10 | 1000 00 | 00
Sulfamethoxazole 10 2 20,0 40,0 200 20,0 0,0 0,0 0,0 I 0,0 0,0 20,0
Trimethoprim 10 2 200 700 100 00 ] 00 00 00 00 [200
Tetracycline 10 2 20,0 40,0 40,0 00 0,0 I 0,0 00 200 0,0

(1) For colistin no evaluation was performed as the lowest tested concentration was above the epidemiological cut-off value.

(2) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(3) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

20.10Methicillin-resistant Staphylococcus aureus (MRSA), obtained as part of the
zoonosis monitoring (2009)

20.10.1 Resistance rates of MRSA isolates by category of origin
Tab. 20.244: Resistance rates in MRSA from all origin groups (2008—2009)
Antimicrobial tested Animal Food Total

Number | % Number | % Number | %
Tested isolates 133 813 946
Gentamicin 55 41,4 203 25,0 258 27,3
Kanamycin 71 53,4 343 422 414 43,8
Chloramphenicol 6 4.5 38 4.7 44 4.7
Ciprofloxacin 8 6,0 185 22,8 193 20,4
Sulfamethoxazol/Trimethoprim 52 39,1 276 33,9 328 34,7
Vancomycin 0 0 1 0,1 1 0,1
Clindamycin 98 73,7 628 77,2 726 76,7
Erythromycin 87 65,4 586 721 673 71,1
Linezolid 2 1,5 10 1,2 12 1,3
Oxacillin + 2% NaCl 133 100,0 808 99,4 941 99,5
Mupirocin 0 0 0 0 0 0
Quinupristin/Dalfopristin 45 33,8 437 53,8 482 51,0
Tetracycline 133 100,0 793 97,5 926 97,9
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Tab. 20.245: Resistance rates by spa types of MRSA from all origin groups (2008—2009)

Animals Food Total

CC398 CC398 Non-CC398 CC398 Non-CC398
Antimicrobial tested Num-

ber % Number|% Number|% Number|% Number|%
Tested isolates 133 708 102 841 102
Gentamicin 55 41,4 197 27,8 6 59 252 30,0 6 5,9
Kanamycin 7 53,4 306 43,2 36 35,3 377 44,8 36 35,3
Chloramphenicol 6 4,5 29 41 9 8,8 35 4,2 9 8,8
Ciprofloxacin 8 6,0 92 13,0 92 90,2 100 11,9 92 90,2
Sulfamethoxazol/
Trimethoprim 52 39,1 237 33,5 39 38,2 289 34,4 39 38,2
Vancomycin 0 0 1 0,1 0 0 1 0,1 0 0
Clindamycin 98 73,7 544 76,8 82 80,4 642 76,3 82 80,4
Erythromycin 87 65,4 498 70,3 86 84,3 585 69,6 86 84,3
Linezolid 2 1,5 5 0,7 5 4,9 7 0,8 5 4,9
Oxacillin + 2% NaCl 133 100 704 99,4 102 100 837 99,5 102 100
Mupirocin 0 0 0 0 0 0 0 0 0 0
Quinupristin/Dalfopristin 45 33,8 369 52,1 66 64,7 414 49,2 66 64,7
Tetracycline 133 100 707 99,9 83 81,4 840 99,9 83 81,4

20.10.2 Isolates from animals

Tab. 20.246: Resistance rates of MRSA isolates from animals of the zoonosis monitoring 2009
Antimicrobial tested Laying hens |Broilers Dairy cattle | Veal calves
Tested isolates 3 1 14 115
Gentamicin 33,3 0 0 47,0
Kanamycin 66,7 0 21,4 57,4
Chloramphenicol 0 100 0 4,3
Ciprofloxacin 33,3 0 0 6,1
Sulfamethoxazol/Trimethoprim 66,7 0 0 43,5
Vancomycin 0 0 0 0
Clindamycin 66,7 100 57,1 75,7
Erythromycin 33,3 100 57,1 67,0
Linezolid 0 0 0 1,7
Oxacillin + 2% NaCl 100 100 100 100
Mupirocin 0 0 0 0
Quinupristin/Dalfopristin 33,3 100 35,7 33,0
Tetracycline 100 100 0 100
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Tab. 20.247: Resistance rates of MRSA isolates by spa types from animals of the zoonosis monitoring

2009
Laying hens Broilers | Dairy cattle Veal calves
other
Antimicrobial tested other CC39 other
t011 [t034 | CC398 | t034 t011 t034 |8 t011 |t034 |CC398
Tested isolates 1 1 1 1 8 5 1 84 27 4
Gentamicin 100 0,0 0,0 0,0 0,0 0,0 0,0/ 60,7 0,0 75,0
Kanamycin 100 100 0,0 0,0 12,5| 40,0 0,0 63,1] 37,0 75,0
Chloramphenicol 0,0 0,0 0,0 100 0,0 0,0 0,0 48] 37 0,0
Ciprofloxacin 0,0] 100 0,0 0,0 0,0 0,0 0,0/ 36| 148 0,0
Sulfamethoxazol/Trimethoprim | 100 0,0 100 0,0 0,0 0,0 0,0| 45,2| 29,6 100
Vancomycin 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Clindamycin 100 100 0,0 100f 37,5 100 0,0] 67,9| 96,3 100
Erythromycin 100| 0,0 0,0 100| 37,5 100 0,0 63,1] 74,1 100
Linezolid 0,0] 0,0 0,0 0,0 0,0 0,0 0,0/ 24| 0,0 0,0
Oxacillin + 2% NaCl 100 100 100 100 100 100 100/ 100| 100 100
Mupirocin 0,0 0,0 0,0 0,0 0,0 0,0 0,0/ 0,0 0,0 0,0
Quinupristin/Dalfopristin 0,0/ 100 0,0 100 12,5/ 80,0 0,0 21,4| 66,7 50,0
Tetracycline 100| 100 100 100 0,0 0,0 0,0/ 100] 100 100
20.10.3 Isolates from food
Tab. 20.248: Resistance by spa types from food of the zoonosis monitoring 2009
Chicken meat Turkey carcass |Turkey meat Veal Pork
Antimicrobial tested Non- Non- Non- Non- Non-
CC398 |[CC398 |[CC398 |CC398 |[CC398 |CC398 |CC398 |CC398 |[CC398 |CC398
Tested isolates 120 38 179 15 206 32 56 2 147 15
Gentamicin 14,2 53 36,3 6,7 29,1 3.1 32,1 0 25,2 13,3
Kanamycin 37,5 28,9 50,3 26,7 46,6 40,6 41,1 0 35,4 53,3
Chloramphenicol 4.2 21,1 1,1 6,7 3,4 0 7.1 0 7,5 0
Ciprofloxacin 15,0 89,5 15,1 100 16,5 96,9 54 100 6,8 66,7
Sulfamethoxazol/
Trimethoprim 36,7 63,2 26,3 20 36,4 15,6 446 100 31,3 33,3
Vancomycin 0 0 0 0 0,5 0 0 0 0 0
Clindamycin 93,3 81,6 68,7 73,3 86,4 93,8 62,5 100 65,3 53,3
Erythromycin 89,2 84,2 60,3 73,3 79,6 93,8 60,7 100 57,8 73,3
Linezolid 1,7 53 1,1 6,7 0 3,1 0 0 0,7 6,7
Oxacillin + 2% NaCl 100 100 99,4 100 99,0 100 100 100 99,3 100
Mupirocin 0 0 0 0 0 0 0 0 0 0
Quinupristin/
Dalfopristin 65,8 60,5 55,3 73,3 60,7 78,1 32,1 50,0 32,7 40,0
Tetracycline 99,2 78,9 100 80 100 93,8 100 100 100 60,0
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Tab. 20.249: Resistance by spa types from poultry meat of the zoonosis monitoring 2009
Antimicrobial Chicken meat Turkey carcass Turkey meat |
tested other |Non- other |Non- other |Non-

t011 t034 |CC398 |CC398 |t011 |t034 |CC398|CC398|t011 |t034 [CC398|CC398
Tested isolates 60 48 12 38 112 56 11 15| 113 85 8 32
Gentamicin 25,0 21 8,3 53| 53,6 3,6|] 27,3 6,7 49,6 35| 125 3,1
Kanamycin 55,00 20,8 16,7 289| 66,1 16,1 63,6 26,7 57,5 34,1 25,0 40,6
Chloramphenicol 5,0 21 8,3 211 0,9 1,8 0 6,71 35 3,5 0 0
Ciprofloxacin 15,0 12,5| 25,0 89,5 134| 14,3 364 100| 14,2 20,00 12,5/ 96,9
Sulfamethoxa-
zol/Trimethoprim 45,0 271 33,3] 632 277/ 214 36,4 200 36,3] 388 125 156
Vancomycin 0 0 0 0 0 0 0 0 0,9 0 0 0
Clindamycin 91,71 958 91,7/ 816 5277 96,4 90,9 73,3 77,00 100| 75,0 93,8
Erythromycin 86,7] 93,8) 833 84,2 393 96,4 909 733 655 100] 62,5 93,8
Linezolid 1,7 0 8,3 53 0 1,8 9,1 6,7 0 0 0 3,1
Oxacillin + 2%
NaCl 100 100 100 100 991 100 100 100{ 99,1] 98,8 100 100
Mupirocin 0 0 0 0 0 0 0 0 0 0 0 0
Quinupristin/
Dalfopristin 60,0/ 750 583 605 348 946| 636/ 733 34,5 96,5 50| 78,1
Tetracycline 25,0 21 8,3 53 100 100 100{ 80,0/ 100{ 100 100] 93,8
Tab. 20.250: Resistance by spa types from veal and pork of the zoonosis monitoring 2009
Antimicrobial tested Veal Pork

other Non- other Non-
t011 t034 CC398 [CC398 [t011 t034 CC398 |CC398

Tested isolates 40 14 2 2 98 33 16 15
Gentamicin 42,5 0 50,0 0 34,7 0 18,8 13,3
Kanamycin 50 14,3 50,0 0 40,8 12,1 50 53,3
Chloramphenicol 75 71 0 0 71 3,0 18,8 0
Ciprofloxacin 5,0 0 50,0 100 4.1 6,1 25,0 66,7
Sulfamethoxazol/
Trimethoprim 45,0 42,9 50,0 100 35,7 12,1 43,8 33,3
Vancomycin 0 0 0 0 0 0 0 0
Clindamycin 55,0 78,6 100 100 55,1 93,9 68,8 53,3
Erythromycin 55,0 71,4 100 100 43,9 93,9 68,8 73,3
Linezolid 0 0 0 0 1,0 0 0 6,7
Oxacillin + 2% NaCl 100 100 100 100 99,0 100 100 100
Mupirocin 0 0 0 0 0 0 0 0
Quinupristin/
Dalfopristin 25,0 50,0 50,0 50,0 16,3 84,8 25,0 40,0
Tetracycline 100 100 100 100 100 100 100 60,0
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20.10.4 Distribution of MIC values in MRSA isolates, obtained as part of the zoonosis

monitoring (2009)

20.10.4.1 Isolates from animals

Tab. 20.251: MRSA from laying hens (2009)
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Antimicrobial tested £ 58533 S S S 5 S & 4 & <« o 9 8 3 8 & @ 8
Gentamicin 3 1 33,3 66,7 0,0 0,0 I 0,0 0,0 0,0 00 333
Kanamycin 3 2 66,7 33,3 I 0,0 333 00 0,0 | 333
Chloramphenicol 3 0 0,0 0,0 0,0 333 66,7| 0,0 0,0 0,0 0,0
Ciprofloxacin 3 1 333 66,7 00 I 00 00 333 00 00 00
Sulfamethoxazol/Trimethoprim 3 2 667 00 333 | 667 00 00 00 00
Vancomycin 3 0 00 1000] 00 00 00 00
Clindamycin 3 2 667 33,3' 00 00 00 00 00 333 00 333
Erythromycin 3 1 333 00 333 00 33.3' 00 00 00 00 333
Linezolid 3 0 00 00 333 667] 00 00
Oxacillin + 2% NaCl 3 3 100,0 0,0 0,0 0,0 I 0,0 0,0 | 100,0
Mupirocin 3 0 0,0 100,01 0,0 0,0 0,0 0,0
Quinupristin/Dalfopristin 3 1 33,3 333 333) 00 333 00
Tetracycline 3 3 1000 0,0 0,0 0,0 0,0 0,0 0,0 333 667

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.252: MRSA from broilers (2009)
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Antimicrobial tested g $852|2 2 S 2 2 S 2 4 4 ¢ o 9 g 3 N = @ 3
Gentamicin 1 0 0,0 100,0 0,0 0,0 I 0,0 0,0 0,0 0,0 0,0
Kanamycin 10 00 1000] 00 00 00 00
Chloramphenicol 1 1 100,00 00 00 00 00 | 00 00 1000 0,0
Ciprofloxacin 1 0 0,0 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0 0,0
Sulfamethoxazol/Trimethoprim 1 0 0,0 0,0 100.0' 00 00 00 00 00
Vancomycin 10 00 1000] 00 00 00 00
Clindamycin 1 1 100,0 0,0 I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 | 100,0
Erythromycin 1 1 1000 00 00 00 00 I 00 00 00 1000
Linezolid 10 00 00 00 1000] 00 00
Oxacillin + 2% NaCl 1 1 100,0 0,0 0,0 0,0 I 0,0 0,0  100,0
Mupirocin 1 0 0,0 1000 00 00 00 00
Quinupristin/Dalfopristin 1 1 100,0 0,0 0,0 0,0 100,0 0,0 0,0
Tetracycline 1 11000 00§ 00 00 00 00 00 00 1000

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.253: MRSA from dairy cattle (2009)
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Gentamicin 40 00 786 143 71]00 00 00 00 00
Kanamycin 143 214 786 71 71 00 71
Chloramphenicol 14 0 0,0 00 00 357 64.3' 00 00 00 00
Ciprofloxacin 14 0 00 857 143] 00 00 00 00 00 00
Sulfamethoxazol/Trimethoprim 14 0 00 71,4 28,6' 00 00 00 00 00
Vancomycin 140 00 1000] 00 00 00 00
Clindamycin 14 8 571 42,9| 00 00 00 00 00 143 00 429
Erythromycin 14 8 571 00 143 214 71]00 00 00 00 | 571
Linezolid 4 0 00 74 214 74| 00 00
Oxacillin + 2% NaCl 14 14 100,0 00 00 0,0 I 71 143 | 78,6
Mupirocin 14 0 0,0 10003 00 00 00 00
Quinupristin/Dalfopristin 14 5 35,7 429 2141214 71 0,0 71
Tetracycline 14 14 1000 0000 00 00 00 00 214 786

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.254: MRSA from veal calves (2009)
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Gentamicin 115 54 470 435 87 09 | 26 52 43 122 148 78
Kanamycin 115 66 574 42,6| 139 52 35 35 313
Chloramphenicol 115 43 00 00 200 757]09 17 17 00
Ciprofloxacin 15 7 641 878 61 ] 17 00 00 35 09 00
Sulfamethoxazol/Trimethoprim 115 50 435 235 33,0 I 304 11,3 17 0,0 0,0
Vancomycin 15 0 00 1000] 00 00 00 00
Clindamycin 15 87 757 24,3| 70 00 09 00 00 17 17 643
Erythromycin 15 77 67,0 00 26 165 13,9| 09 00 00 00 661
Linezolid 15 2 17 52 391 839| 17 00
Oxacillin + 2% NaCl 115 115 100,0 00 00 0,0 I 09 113 | 878
Mupirocin 115 0 0,0 100,0f 00 00 00 0,0
Quinupristin/Dalfopristin 115 38 33,0 287 383) 148 52 113 17
Tetracycline 115 115 100,0 00J 00 00 00 09 00 165 826

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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20.10.4.2 Isolates from food

Tab. 20.255: MRSA from chicken meat (2009)
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Gentamicin 158 19 12,0 67,1 152 57 I 1,3 1,3 1,9 25 13 3,8
Kanamycin 158 56 354 646 133 51 38 25 [ 108
Chloramphenicol 158 13 82 00 00 120 797 | 70 06 06 00
Ciprofloxacin 158 52 329 55,1 12,0| 7.6 0,6 13 19,6 3,2 0,6
Sulfamethoxazol/Trimethoprim 158 68 43,0 34,2 228 I 17,7 146 82 19 06
Vancomycin 158 0 00 1000] 00 00 00 00
Clindamycin 158 143 90,5 9,5 I 19 1,3 0,0 0,0 0,0 6,3 1,9 791
Erythromycin 168 139 88,0 0,0 0,6 9,5 19 I 0,6 0,0 0,0 0,0 873
Linezolid 158 4 25 13 335 627] 1.9 00 06
Oxacillin + 2% NaCl 158 158 100,0 0,0 0,0 0,0 I 0,0 13,9 = 86,1
Mupirocin 158 1 0,6 941 06 00 00 00
Quinupristin/Dalfopristin 158 102 64,6 146 209|316 171 114 44
Tetracycline 158 149 94,3 57 0,0 0,0 0,0 0,0 32 323 589

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

Tab. 20.256: MRSA from turkey carcasses (2009)
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Gentamicin 194 66 34,0 485 144 31 I 0,0 1,0 2,1 98 124 88
Kanamycin 194 94 485 51,5 I 9,8 21 0,5 57 304
Chloramphenicol 194 3 15 00 10 304 670 | 05 10 00 00
Ciprofloxacin 194 42 216 68,6 9.8 I 9,8 05 1,5 6,7 1,5 1,0 0,5
Sulfamethoxazol/Trimethoprim 194 50 258 423 320 I 191 46 1,0 0,5 0,0 0,5
Vancomycin 194 0 0,0 100,0' 0,0 0,0 0,0 0,0
Clindamycin 194 134 69,1 30,9 I 3,6 3,6 0,5 0,0 0,0 57 6,2 495
Erythromycin 194 119 613 0,0 10 278 98 I 0,0 0,0 0,5 0,0 608
Linezolid 194 3 15 26 371 588 I 1,5 0,0
Oxacillin + 2% NaCl 194 193 99,5 0,5 0,0 0,0 I 2,6 13,9 = 83,0
Mupirocin 194 2 1,0 99,0 | 1,0 0,0 0,0 0,0
Quinupristin/Dalfopristin 194 110 56,7 325 108 | 22,7 20,1 8,8 52
Tetracycline 194 191 98,5 15 0,0 0,0 0,0 0,0 15 263 | 70,6

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.



BfR-Wissenschaft 307

Tab. 20.257: MRSA from turkey meat (2009)
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Antimicrobial tested £ 58583 S 3 S 3 S8 & 4 4 v o 9 8 3 8 B 3 38
Gentamicin 240 61 254 57,9 154 1,3 I 0,4 04 3,3 8,8 75 50
Kanamycin 240 109 454 54,6 | 17 21 17 54 246
Chloramphenicol 240 7 29 0,0 00 271 70,0' 25 0,0 0,4 0,0
Ciprofloxacin 240 66 275 56,3 16.3' 92 08 25 125 13 13
Sulfamethoxazol/Trimethoprim 240 80 33,3 350 317 I 258 46 21 0,4 0,0 0,4
Vancomycin 240 1 04 99,6' 04 00 00 00
Clindamycin 240 209 87,1 12,9 I 2,9 25 0,0 0,0 0,4 6,3 33 717
Erythromycin 240 195 813 0,0 1,7 9,6 7.5 I 0,0 0,0 0,0 00 813
Linezolid 240 1 04 58 454 483] 04 00
Oxacillin + 2% NaCl 240 237 988 13 00 00 I 21 113 | 854
Mupirocin 240 1 0,4 996 | 04 0,0 0,0 0,0
Quinupristin/Dalfopristin 240 151 62,9 138 2331217 179 175 58
Tetracycline 240 238 99,2 0,8 0,0 0,0 0,0 0,0 0,8 196 788

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range tance.

Tab. 20.258: MRSA from veal (2009)
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2 g % g - Distribution (%) of MICs (ug/ml) (2)
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Gentamicin 58 18 31,0 51,7 172 00 I 17 0,0 0,0 86 10,3 103
Kanamycin 58 23 397 60,3 I 10,3 0,0 0,0 34 | 259
Chloramphenicol 58 6,9 1,7 0,0 293 621 I 52 0,0 1,7 0,0
Ciprofloxacin 58 5 86 87,9 34 I 17 00 1,7 34 17 00
Sulfamethoxazol/Trimethoprim 58 27 466 29,3 241 I 293 103 52 00 00 17
Vancomycin 58 0 00 1000] 00 00 00 00
Clindamycin 58 37 638 36,2 I 17 0,0 0,0 0,0 0,0 3.4 34 | 552
Erythromycin 58 36 62,1 0,0 69 19,0 12.1| 0,0 0,0 0,0 0,0 ' 621
Linezolid 58 0 00 52 362 56| 00 00
Oxacillin + 2% NaCl 58 58 100,0 0,0 0,0 0,0 I 17 155 828
Mupirocin 58 0 0,0 100,01 0,0 0,0 0,0 0,0
Quinupristin/Dalfopristin 58 19 32,8 431 24101207 17 8,6 1,7
Tetracycline 58 58 100,0 0,0 0,0 0,0 0,0 0,0 1.7 86 897

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.259: MRSA from pork (2009)

2 5 _ 8
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2 g g g 4 Distribution (%) of MICs (ug/ml) (2)
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Gentamicin 163 39 239 57,7 141 4,3 I 0,6 3,7 3.1 3,7 6,7 6,1
Kanamycin 163 61 374 62,6 I 6,7 55 1,2 3,1 20,9
Chloramphenicol 163 11 67 00 00 350 58,3' 55 06 06 00
Ciprofloxacin 163 20 123 810 67 ] 43 06 06 43 06 06 | 12
Sulfamethoxazol/Trimethoprim 163 51 313 49,7 19,0 I 202 80 25 00 00 06
Vancomycin 163 0 0,0 100,0' 00 00 00 00
Clindamycin 163 105 64,4 356 I 55 18 00 00 00 25 25 | 521
Erythromycin 163 97 59,5 0,0 6,1 20,2 141 I 0,0 0,0 0,0 0,0 @ 59,5
Linezolid 163 3 18 12 460 509]| 18 00
Oxacillin + 2% NaCl 163 162 99,4 00 06 00 I 31 178 | 785
Mupirocin 163 1 0,6 941 06 00 00 00
Quinupristin/Dalfopristin 163 55 337 36,8 294|141 110 80 06
Tetracycline 163 157 96,3 3.7 0,0 0,0 0,0 0,0 18 215 730

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.

20.11Methicillin-resistant Staphylococcus aureus (MRSA) from other studies (2008)

20.111 Resistance rates by clonal complexes and spa types
Tab. 20.260: Resistance rates of isolates from fattening and breeding pig herds by clonal complexes
Breeding pig herds Fattening pig herds
Antimicrobial tested CC398 Non-CC398 | total CC398
Tested isolates 78 6 84 152
Gentamicin 24,4 33,3 25,0 21,7
Kanamycin 41,0 50,0 41,7 49,3
Chloramphenicol 5.1 0,0 4.8 6,6
Ciprofloxacin 11,5 16,7 11,9 5,3
Sulfamethoxazol/Trimethoprim 26,9 16,7 26,2 40,1
Vancomycin 0,0 0,0 0,0 0,0
Clindamycin 56,4 100,0 59,5 68,4
Erythromycin 449 50,0 45,2 61,2
Linezolid 0,0 0,0 0,0 0,0
Oxacillin + 2% NaCl 80,8 66,7 79,8 95,4
Mupirocin 2,6 16,7 3,6 0,0
Quinupristin/Dalfopristin 19,2 0,0 17,9 31,6
Tetracycline 100,0 83,3 98,8 100,0
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Tab. 20.261: Resistance rates of isolates from fattening and breeding pig herds by spa types
Herds of breeding pigs Herds of fattening pigs
O 0 [ce} O ©
Antimicrobial tested S 8 Sl 2 S 8 8
Tested isolates 56 12 10 6 101 35 16
Gentamicin 30,4 8,3 10,0 33,3 30,7 29 6,3
Kanamycin 46,4 41,7 10,0 50,0 53,5 45,7 31,3
Chloramphenicol 3,6 0,0 20,0 0,0 7,9 2,9 6,3
Ciprofloxacin 10,7 0,0 30,0 16,7 3,0 11,4 6,3
Sulfamethoxazol/ Trimethoprim 28,6 25,0 20,0 16,7 44,6 31,4 31,3
Vancomycin 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Clindamycin 51,8 83,3 50,0 100,0 63,4 74,3 87,5
Erythromycin 429 50,0 50,0 50,0 54,5 74,3 75,0
Linezolid 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Oxacillin + 2% NaCl 76,8 91,7 90,0 66,7 95,0 97,1 93,8
Mupirocin 3,6 0,0 0,0 16,7 0,0 0,0 0,0
Quinupristin/ Dalfopristin 12,5 41,7 30,0 0,0 19,8 54,3 56,3
Tetracycline 100,0| 100,0/ 100,0 83,3 100,0 100,0 100,0
20.11.2 Distribution of MIC values in MRSA isolates from other studies (2008)
Tab. 20.262: MRSA from German breeding pig herds (2008)
é g ; g - Distribution (%) of MICs (ug/ml) (2)
§ E£8z
I E
Antimicrobial tested g % g g g § § § § g § - § ﬁ % é
Gentamicin 84 21 25,0 345 262 143 I 24 3,6 0,0 3,6 3.6 11,9
Kanamycin 84 35 417 58,3 I 14,3 24 0,0 36 214
Chloramphenicol 84 4 48 12 24 512 40.5' 00 36 12 00
Ciprofloxacin 84 10 119 774 10,7| 24 24 60 00 00 00 12
Sulfamethoxazol/Trimethoprim 84 22 262 58,3 15,5 | 16,7 6,0 3,6 0,0 0,0
Vancomycin 84 0 00 1000] 00 00 00 00
Clindamycin 84 50 59,5 40,5 I 6,0 3,6 0,0 1,2 24 1,2 00 452
Erythromycin 84 38 452 1,2 83 429 2,4 I 0,0 0,0 0,0 0,0 452
Linezolid 84 0 00 60 583 357] 00 00
Oxacillin + 2% NaCl 84 67 798 36 60 107] 48 131619
Mupirocin 84 3 3,6 96,4 3,6 0,0 0,0 0,0
Quinupristin/Dalfopristin 84 15 17,9 476 345] 95 6,0 24
Tetracycline 84 83 988 1,2 0,0 0,0 0,0 0,0 3,6 56,0 39,3

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-

tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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Tab. 20.263: MRSA from farms of German fattening pig herds (2008)
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Gentamicin 152 33 217 375 316 92 I 2,6 2,0 2,0 3.9 2,6 8,6
Kanamycin 152 75 493 50,7 I 15,1 9,9 6,6 2,0 15,8
Chloramphenicol 152 10 66 00 13 382 53,9' 26 26 13 00
Ciprofloxacin 152 8 53 882 66 |13 20 20 00 00 00
Sulfamethoxazol/Trimethoprim 152 62 408 434 158 | 263 118 20 07 00
Vancomycin 1520 00 1000] 00 00 00 00
Clindamycin 162 104 68,4 316 I 3.9 0,7 0,0 0,7 0,7 26 592 07
Erythromycin 152 93 61,2 00 26 296 66 | 00 00 00 00 ' 612
Linezolid 152 0 0,0 100,0 0,0 0,0 I 0,0 0,0
Oxacillin + 2% NaCl 152 145 954 2,6 13 0,7 I 6,6 37,5 513
Mupirocin 152 0 0,0 100,0§ 00 00 00 00
Quinupristin/Dalfopristin 162 48 31,6 342 342|164 79 33 3.9
Tetracycline 152 152 100,0 0,0 0,0 0,0 0,0 0,0 07 243 750

(1) The vertical lines demark the epidemiological cut-off values, which are the basis for the evaluation of microbiological resis-
tance.

(2) The white areas demark the ranges tested. Isolates resistant to the highest concentration are given in the next concentration
level. Values for the lowest concentration include isolates with MICs below the tested range.
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21 Glossary

DNA-Probe

Endemic

Epidemiological cut-off
(-value)

Gene cassette

Genomic island

Integron

Clinical breakpoint

Clone

Commensals

A DNA-Probe is a small synthetic DNA fragment de-
signed to bind to a specific target sequence.

Prevalent in a population in a given time period.

When testing the minimum inhibitory concentration, the
epidemiological cut-off value is an interpretive criterion
used for monitoring purposes to classify isolates as wild-
type or non-wildtype (see below). In this report, non-
wildtype isolates are addressed as resistant.

Gene cassettes are discrete genetic elements. They may
exist as free, circular, non-replicating DNA molecules
when moving from one genetic site to another. They are
normally found as linear sequences that constitute part of
a larger DNA molecule, such as a plasmid or bacterial
chromosome. Gene cassettes normally contain only a
single gene and an additional short sequence, called a 59
base element that functions as a specific recombination
site. Accordingly, the cassettes are small, normally in the
order of 500—1000 bp. The genes carried on gene cas-
settes usually lack promoters and are expressed from a
promoter on the integron.

Genomic islands are parts of the genome that used to be
mobile and are now fixed. Some genomic islands can
excise themselves spontaneously from the chromosome
and can be transferred to other suitable recipients. They
can encode many functions, for example antibiotic re-
sistance as in Salmonella genomic island I.

An integron is a genetic element that possesses a site,
attl, at which additional DNA, in the form of gene cas-
settes, can be integrated by site-specific recombination,
and which encodes the enzyme integrase that mediates
these site-specific recombination events.

MIC that will allow for successful treatment considering
pharmacokinetics, pharmacodynamics and clinical as-
pects. Clinical breakpoints need to be defined specifically
for the pathogen/tissue/animal species combination. They
are defined by international bodies (e.g. CLSI or EU-
CAST).

A cell, group of cells, or organism that is descended from
and genetically identical to a single common ancestor,
such as a bacterial colony whose members arose from a
single original cell.

Bacteria colonizing the host without doing harm.
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Microarray

Minimum inhibitory
concentration (MIC)

Multiresistant

Plasmid

Polymerase chain reaction
(PCR)

Primers

Real time PCR, RT-PCR

Resistant

Susceptible, susceptibility

SGI'1

Microarrays are molecular biological examination sys-
tems that can be used for the simultaneous analysis of
several thousand probe sets (genes for example) in a
biological sample.

The minimal concentration of a substance that inhibits
bacterial growth.

In this report, an isolate was considered multiresistant if it
was resistant to more than one antimicrobial class.

Plasmids are extrachromosomal, often circular mobile
genetic elements able to replicate independently from the
chromosomal DNA. They encode antibiotic resistance
and metabolic or virulence characteristics, and are often
associated with horizontal gene transfer.

PCR is a method to amplify a few copies of DNA based
on the enzyme DNA-polymerase. The method relies on
thermal cycling, consisting of cycles of repeated heating
and cooling for DNA melting and enzymatic replication of
the DNA, resulting in amplification across several orders
of magnitude.

Primers are short DNA sequences designed to match
specific sites used as a starting point in PCR, for exam-
ple.

RT-PCR is a PCR method that allows quantification of
the amplified DNA sequence, commonly in real time.

An isolate was considered resistant if its MIC was above
the epidemiological cut-off value.

An isolate was considered susceptible if its MIC was
equal to or lower than the epidemiological cut-off value.
Without reference to a specific substance, it refers to iso-
lates that were considered susceptible to all tested sub-
stances.

Salmonella genomic island is a 43-kb genomic region
that contains many drug resistance genes along with two
class 1 integrons. SGI1 has been found in Salmonella
enterica serovars and their serologic variants, such as
S. Agona, S. Paratyphi B, S.Newport, S. Albany and
S. Meleagridis, suggesting horizontal gene transfer of this
region. Common resistance genes found on SGI1 are
blapse 1 for ampicillin, floR for chloramphenicol/florfenicol,
aadA2 for streptomycin/spectinomycin, tet[G] for tetracy-
cline and sull for resistance to sulfonamides.
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Transposon Transposons are mobile genetic elements able to change
their position within the genome of a single cell. The
mechanism of transposition can be either "copy and
paste" or "cut and paste".

Wild-type population A micro-organism is defined as wild-type (WT) for a bac-
terial species by the absence of acquired and mutational
(Definition by EUCAST) resistance mechanisms to the drug in question.

A micro-organism is categorized as wild-type (WT) for a
species by applying the appropriate cut-off value in a
defined phenotypic test system.

This cut-off value will not be altered by changing circum-
stances.

Wild-type micro-organisms may or may not respond clini-
cally to antimicrobial treatment.

Zoonosis Zoonosis means any disease and/or infection which are
naturally transmissible directly or indirectly between ani-
mals and humans; (Dir 2003/99/EC).

Zoonotic agents Zoonotic agent means any virus, bacterium, fungus,
parasite or other biological entity which is likely to cause
a zoonosis; (Dir 2003/99/EC).
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