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Introduction Introduction 

In 2011, the number of human Salmonella cases de-
creased to the lowest level observed since the eighties. 
Especially cases due to S. Enteritidis have decreased drama-
tically since the peak in 1997, but also the number of cases 
due to S. Typhimurium was low. Very few Salmonella outb-
reaks were reported and there were no outbreaks caused by 
S. Enteritidis. For the fi rst time in more than a decade none 
of the Salmonella outbreaks could be related to meat of Da-
nish origin. Th e fi rst Salmonella Strathcona outbreak was 
reported by Denmark in 2011. Internationally, outbreaks 
due to this serotype have not been reported previously. Th e 
source was imported tomatoes. Th e most severe foodborne 
outbreak in 2011 was linked to the German VTEC outbreak 
where the source was fenugreek sprouts.

As in previous years, the Salmonella source account 
estimated that almost half of the human cases of salmonel-
losis were due to travel. More than 70% of the S. Enteritidis 
cases was acquired abroad which is similar to previous 
years. Th e majority of the S. Typhimurium cases was still 
acquired in Denmark. For the sporadic cases not related 
to travel, Danish pork was estimated to be the most im-
portant source although decreasing markedly compared to 
the previous year mainly because there were no outbreaks 
related to Danish pork in 2011. Th e relative importance of 
eggs as a source of infection continued to decrease and was 
the source with lowest estimated number of cases next to 
Danish produced beef. No cases were attributed to Danish 
broiler meat. 

Th e number of human Campylobacter cases was similar 
to last year and Campylobacter continues to be the most 
common zoonotic pathogen reported in Denmark contri-
buting to more than 70% of the cases.

Campylobacter source account
For the fi rst time, a Danish Campylobacter source ac-

count is presented; attributing human campylobacteriosis 

cases acquired in Denmark to diff erent sources of animal 
origin. Two diff erent models have been used. Both mo-
dels produce similar results; attributing the majority of 
the human cases to the broiler chicken reservoir (>50%). 
Th e second most important reservoir was estimated to be 
cattle. It should be noted that if this modelling is to be used 
equally to the Salmonella source account more isolates and 
sources need to be included.

Monophasic Salmonella Typhimurium-like 
strains

Monophasic Salmonella Typhimurium-like strains have 
emerged in several countries in recent years and for the fi rst 
time, an overview of fi ndings in production animals and 
food in Denmark is presented. Th ese strains are common 
in the Danish meat production chain. More than 70% of 
the isolates was multi-resistant, however, the isolates were 
not resistant to cephalosporines and fl ouroquinolones, 
which are antimicrobial agents critical for treatment of 
human infections. 

From a legislation and risk management point of 
view these monophasic strains are treated equally to S. 
Typhimurium, e.g. they are included in EU regulations 
on targets and microbiological food safety criteria for S. 
Typhimurium. 

Salmonella in pig production
Th e fi rst monitoring and control programme of Salmo-

nella in the Danish pig production was initiated in 1993. 
Since then, a total of fi ve larger surveys on the occurrence 
of Salmonella in the slaughter pigs have been conducted 
of which the latest was from 2011. A comparison between 
the surveys has been performed and the results showed at 
least a four-fold increase in the prevalence of Salmonella 
spp. in the slaughter pigs and a doubling of the prevalence 
of S. Typhimurium since the lowest levels were detected in 
the second survey in 1998.

Th e annual Report on Zoonoses presents a summary of the trends and sources of zoonotic infections in 
humans and animals, as well as the occurrence of zoonotic agents in food and feeding stuff s in Denmark in 
2011. Greenland and the Faroe Islands are not represented. Th e report is based on data collected according to 
the Zoonoses Directive 2003/99/EC, supplemented by data obtained from national surveillance and control 
programmes as well as data from relevant research projects. Corrections to the data may occur aft er publication 
resulting in minor changes in the presentation of historical data in the following years report. Th e report is also 
available at www.food.dtu.dk.
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Salmonella in broiler and table egg production
For broiler and table egg production, no breeding fl ocks 

were positive for Salmonella in 2011.
Only 0.5% of the table egg layer fl ocks were found 

positive. In EU, the 2% target for S. Enteritidis and S. 
Typhimurium in table egg layer fl ocks is set out in the 
Regulation (EC) No 1168/2006. Denmark has been below 
this target for many years.

In the broiler fl ocks, the Salmonella prevalence has 
been low for more than a decade and only 1.2% of the 
fl ocks were positive in 2011. Th e EU target of 1% set out 
in the Regulation (EC) No 646/2007 for S. Enteritidis and 
S. Typhimurium had to be reached by December 31st 2011. 
Denmark has been below the target for several years and 
the prevalence for these two serotypes was 0.2% in 2011. In 
2011, the food safety criterion of absence of S. Enteritidis 
and S. Typhimurium in 25g fresh poultry meat came into 
force. Th e Danish legislation states that fresh broiler meat 
from Salmonella positive fl ocks are not put on the marked 
in Denmark.

Listeria 
Following a steady increase in the number of human 

listeriosis cases from 2004 to 2009, the number of human 
cases decreased in 2011 as in 2010. Due to the increase du-
ring the previous years, new risk management initiatives for 
Listeria monocytogenes were started in 2011. Among other 

things, the initiatives included a survey of L. monocytogenes 
in ready-to-eat (RTE) risk products on the marked. Cold 
smoked fi sh, especially cold smoked Greenland halibut 
had the highest proportion of samples with more than 100 
cfu/g. Th e microbiological food safety criteria set out in 
Regulation (EC) No 2073/2005 states that L. monocytogenes 
must not be present in levels above 100 cfu/g during the 
shelf life of the RTE product. 

Evaluation of case-by-case control and Campy-
lobacter action plan 

In 2011, two Danish management initiatives were eva-
luated with regard to their eff ect; the case-by-case control 
and the action plan against Campylobacter in broilers. 
Th e case-by-case control was initiated late 2006 as an 
intensifi ed non-discriminatory control of Salmonella and 
Campylobacter in fresh meat. Th e action plan against Cam-
pylobacter in broilers was adopted in 2008 and includes 
a number of initiatives to be implemented in the broiler 
production on a voluntary basis and several initiatives to 
educate consumers.
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1. Trends and sources in human 

salmonellosis

   

Source: Danish Zoonosis Centre, National Food Institute

Figure 1.1. Total incidence of human 
salmonellosis and estimated human incidence 
due to domestic broilers, pork, table eggs and im-
ported meat products in Denmark, 1988 to 2011

By Leonardo de Knegt (ledkn@food.dtu.dk) and Tine Hald

During the last two decades, Salmonella has been one 
of the leading causes of foodborne infections in Denmark. 
Diff erent food-animals have been associated with peaks in 
the incidence of human salmonellosis, such as broilers in 
the eighties, pigs in the mid-nineties and laying hens in the 
late nineties (1,2). In 2011, the number of reported human 
cases reached a low level not seen since the mid-eighties.  
Being able to identify the causative food sources and thereby 
prioritizing interventions is believed to have contributed 
signifi cantly to the reduced burden of foodborne salmonel-
losis in Denmark.

To support risk management strategies, the Danish 
Zoonosis Centre, National Food Institute, uses a source 
attribution model to obtain yearly estimates of the contribu-
tion of the major animal-food sources to human infections 
of Salmonella. Th e principle of the method is to compare 
the number of human cases caused by diff erent Salmonella 
sero- and phage types with the distribution of the same 
subtypes isolated from the various animal-food sources. 
Antimicrobial resistance profi les of S. Typhimurium isolates 
are also included to further distinguish between similar 
phage types found in animals, food and humans. In 2010, 

the European Food Safety Authority published an opinion 
on ”Salmonella Typhimurium-like” strains (3), and based 
on this it was decided to add the monophasic strains S. 
1,4,[5],12:i to S. Typhimurium in the source account model 
(see chapter 4 for more information).

Since the model was fi rst implemented in 1995, it has 
evolved from being purely deterministic to becoming a sto-
chastic model, built under a Bayesian framework. In 2008, 
a new methodological development was introduced in the 
model (4), which applies data from multiple years thereby 
improving the robustness and accurateness of the results 
without compromising their comparability with estimates 
from previous years. From 2011, six-month time units have 
been used to inform the model when attributing cases from 
a year, providing bi-annual source attribution estimates.

Th e incidence of human salmonellosis in 2011 was 21.0 
cases per 100,000 inhabitants, being 5.3 for S. Enteritidis 

Source: Danish Zoonosis Centre, National Food Institute

Figure 1.1. Total incidence of human 
salmonellosis and estimated human incidence 
due to domestic broilers, pork, table eggs and im-
ported meat products in Denmark, 1988 to 2011

p g yp
subtypes isolated from the various animal-food sources. 
Antimicrobial resistance profi les of S. Typhimurium isolates 
are also included to further distinguish between similar 
phage types found in animals, food and humans. In 2010, 
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Note: Sporadic and outbreak-related cases with unknown source include all sources not in the model. E.g. one outbreak with 43 
cases where the source was tomatoes imported from Italy was included to the ”outbreak-related, source unknown” category. 
Source: Danish Zoonosis Centre, National Food Institute

Figure 1.2. Estimated sources of 1,166 cases of human salmonellosis in Denmark, 2011 
(See also Appendix A, Table A1) 

and 6.9 for S. Typhimurium including the monophasic S. 
1,4,[5],12:i strains (appendix B, Table A2). Th ese numbers 
show that the decrease in incidence observed since 2008 
continued between 2010 and 2011. Th e overall trend in 
human salmonellosis cases attributable to the major food-
animal sources is presented in Figure 1.1.

Th e most important food source of salmonellosis in 
Denmark in 2011 was estimated to be domestic pork (Fi-
gure 1.2 and appendix A, Table A1), to which 7.4% of all 
Salmonella laboratory-confi rmed cases were attributed. 
Th is represents a reduction compared with the previous 
year, when 16.4% of the cases were attributed to pork. A 
reduction was seen for both sporadic and outbreak-related 
cases;  there were no outbreaks attributed to domestic pork 
in 2011. As in 2010, the second most important food source 
was imported pork, estimated to contribute with 5.6% of 
reported cases (3.7% sporadic and 1.9% outbreak-related). 
Th e relative importance of Danish table eggs continued to 
decrease from 12.3% egg-related cases in 2009 (the majority 
of cases was due to two outbreaks) to 1.8% in 2010 and 
1.0% in 2011. Like in 2010, no outbreaks were linked with 
table eggs. Ducks and imported broilers, on the other hand, 
showed an increase in relative importance from 2010 to 
2011 (appendix A, Table A1), with the number of cases re-
lated to imported broilers being similar to the estimate from 
2009. Th e remaining food sources presented no signifi cant 
changes compared to the previous year. Overall, the total 
relative contribution of imported meat products increased 
compared with 2010 although the total number of cases 
estimated to imported meat sources was similar in 2010 
and 2011. Th e relative change was due to a 50% reduction 
in the estimated number of cases due to domestic sources 
during the same period, 292 cases in 2010 and 124 cases in 

2011.  Nearly half (46%, 538 cases) of all Salmonella cases 
were estimated to be acquired abroad, of which 424 actually 
reported having travelled within seven days prior to onset 
of symptoms. Although the proportion of cases attributed 
to travel changed only from 47% to 46% since last year, 
this represents a 14% decrease in the estimated number 
of travel-related cases when compared to 2010, due to the 
smaller number of reported cases in 2011.

Around 25% of reported sporadic Salmonella cases 
could not be associated with any of the included food sour-
ces. Th ese cases may be caused by imported or domestically 
produced fruits and vegetables (survey data presented in 
appendix C, Table A23), food-animals not included in the 
national surveillance or by non-food sources of infection, 
such as direct contact with pet animals. 

Of the 293 reported S. Enteritidis cases, 70.5% was 
estimated to be related to international travel. As in 2010, 
there were no S. Enteritidis outbreaks related to Danish 
products in 2011. 

A total of 386 S. Typhimurium cases were reported in 
2011 (including the 141 cases of monophasic S.  1,4,[5],12:i), 
of which 25.7% were estimated to be related to international 
travel and 7.0% were associated with outbreaks. Of those, 
an outbreak of S. Typhimurium DT120 traced back to 
pork imported from Poland accounted for 22 cases, while 
a further fi ve cases of S. Typhimurium DT104 were caused 
by a food item produced with a mix of Danish and Spanish 
pork. Th ere were no S. Typhimurium cases related to do-
mestic outbreaks in 2011.

From the 75 S. Typhimurium cases attributed to dome-
stic products, 33.2% were caused by strains susceptible to 
all tested antimicrobial agents, 51.5% by strains resistant 
to one to three antimicrobial agents, and 15.3% by strains 
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Trends and sources in human salmonellosis

Figure 1.3. Estimated sources of antimicrobial resistanta S. Typhimurium infections in humans, 2009-2011

Trends and sources in human salmonellosis

a) Resistant: Resistant to one to three antimicrobial agents; Multi-resistant: Resistant to four or more antimicrobial agents.
Source: Danish Zoonosis Centre, National Food Institute

Where do we acquire Salmonella infections? 

By Birgitte Helwigh and Luise Müller
In 2011, as in the previous years, Statens Serum Institut attempted to interview all registered Salmonella cases where 

no travel information was reported by the general practitioner. Th e patients were asked about the date of disease onset 
and whether they had travelled abroad within a seven-day period prior to disease onset. Th is information was comple-
mented with information from general practitioners’ reports. Travel information was obtained from a total of 77.6% of 
the Salmonella cases in 2011. Among the cases with known travel history, 71.7% of the S. Enteritidis cases, 19.5% of the 
S. Typhimurium cases, 35.2% of the monophasic S. Typhimurium-like cases and 48.6% of cases with other serotypes 
were infected abroad. Th e group of other serotypes comprises considerable variation in terms of serotypes (Table 1.1).

Th e distribution pattern of travel-related and domestically acquired Salmonella infections (not including outbreak 
related cases) was comparable to prevoius years (Figure 1.4). Most of the travel-related Salmonella infections in 2011 
was acquired in Th ailand, Turkey and Egypt.

In 2011, only a few relatively small outbreaks due to Salmonella was reported compared to the previous years (See 
chapter 3 for more information and appendix Table A4) and the total number of human salmonellosis cases was the 
lowest since the mid-eighties and especially the number of cases due to S. Enteritidis has decreased the last 10 years. 

resistant to four or more antimicrobial agents (multi-
resistant); no cases caused by strains resistant to quinolones 
were attributed to domestic foods (Figure 1.3). Th is marks a 
signifi cant increase in the percentage of domestic resistant 
isolates when compared to 2010, when 77% of isolates were 
susceptible to all antimicrobial agents, and only 1.7% was 
multi-resistant. Although an increase of almost 17% was 
observed for resistant types (from 55.3% in 2010 to 71.9% in 
2011) in S. Typhimurium infections attributed to imported 
meat products (88 out of 386 cases), the occurrence of 
multi-resistant types decreased from 19.3% to 3.7% in the 
same period. From the 98 S. Typhimurium cases acquired 
abroad, 49% were caused by resistant types, 16.6% by multi-
resistant types, 15.8% by types resistant to quinolones, and 
18.6% by types susceptible to all tested antimicrobial agents. 

References
(1)  Th e European Union Summary Report on Trends 

and Sources of Zoonoses, Zoonotic Agents and Food-
borne Outbreaks in 2010 (2012). EFSA Journal 10(3):2597.

(2)  Wegener HC (2010). Danish initiatives to improve 
the safety of meat products. Meat Science 84:276-283.

(3)  Panel on Biological Hazards (BIOHAZ) (2010). 
Scientifi c Opinion on monitoring and assessment of the 
public health risk of “Salmonella Typhimurium-like” 
strains. EFSA Journal 8(10):1826.

(4) Pires SM and Hald T (2010). Assessing the diff eren-
ces in public-health impact of subtypes using a Bayesian 
microbial subtyping approach for source attribution. Food-
borne Pathogens and Diseases, 7(2).
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Trends and sources in human salmonellosisTrends and sources in human salmonellosis

Table 1.1. Top 10 Salmonella serotypes in humans and place of infection, 2010-2011

2011 Number of 
patients (%)

% patients infecteda 
Abroad   Domestic

2010
   

Number of    
patients 
(%)

% patients infecteda 
Abroad   Domestic

Enteritidis 293 (25.1) 71.7 28.3 Typhimurium 521 (32.6) 14.8 85.2
Typhimurium 245 (21.0) 19.5 80.5 Enteritidis 388 (24.3) 76.4 23.6

Monophasic strains 
1,4,[5],12:i:-

141 (12.1) 35.2 64.8 Monophasic strains 
1,4,[5],12:i:-

121 (7.6) 34.4 65.6

Strathcona 43 (3.7) 0 100 Dublin 49 (3.1) 11.1 88.9
Dublin 42 (3.6) 7.1 92.9 Infantis 38 (2) 37.1 62.9
Stanley 39 (3.3) 76.7 23.3 Newport 33 (2.1) 68.0 32.0
Agona 22 (1.9) 50.0 50.0 Virchow 32 (2) 76.9 23.1
Infantis 22 (1.9) 50.0 50.0 Stanley 30 (1.9) 73.7 26.3
Kentucky 17 (1.5) 100 0 Java 22 (1.4) 47.4 52.6
Virchow 17 (1.5) 76.9 23.1 Kentucky 17 (1.1) 78.6 21.4
Other serotypes 285 (24.4) 54.5 45.5 Other serotypes 349 (21.8) 62.0 38.0

Total          1,166 (100) 46.8 53.2 Total 1,600 (100) 45.2 54.8
a) Patients with unknown travel information (22.4% of all patients in 2011 and 21.4% of all patients in 2010) were excluded from 
the percent calculations.
Source: Statens Serum Institut 

Figure 1.4. Monthly distribution of S. Enteritidis, S. Typhimurium, and monophasic S. 1.4.[5],12:i:- cases, 
2009-2011

Source: Statens Serum InstitutSource: Statens Serum Institut
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Outbreaks of special interest

2. Trends and sources in human 

campylobacteriosis

Campylobacter is the most frequently reported food-
borne pathogen in Denmark. In 2011, the registered 
number of Campylobacter cases was 4,068 compared to 
1,166 Salmonella cases (appendix B, Table A2). Identifying 
the causative food sources and prioritizing interventions 
is crucial to reduce the burden of foodborne disease in 
the population. In 1995, to assist Salmonella management 
strategies, the Danish Zoonosis Centre, National Food 
Institute, introduced a source attribution model to esti-
mate the contribution of the major animal-food sources 
to human infections of Salmonella (See Chapter 1 for more 
information). We now present the fi rst Danish source at-
tribution for Campylobacter to estimate the importance 
of diff erent animal reservoirs for domestically acquired 
human campylobacteriosis.

Sources for human campylobacteriosis are many and 
the transmission routes of the bacteria from reservoir to 
humans varies. In Denmark, infections acquired dome-
stically are believed to originate primarily from animal 
reservoirs through the consumption of meat, or via con-
taminated water and vegetables, as well as through direct 
contact with infected animals. Approximately one third 
of the total number of cases each year is considered to be 
travel related. 

Th e Campylobacter source attribution model concerns 
C. jejuni, which constitutes the vast majority of human 
campylobacteriosis cases in Denmark (approximately 
96%) (1). Th e model builds on data collected in 2007 and 
2008, comprising isolates from 406 human cases (246 from 
domestic cases, 109 from travel related cases, and 51 from 
cases without travel history) and 662 non-human isolates 
(Danish and imported chicken meat, turkey meat, duck 
meat, cattle, and pigs). 

Two diff erent attribution models have been explo-
red; both models are based on the microbial subtyping 
approach considering sequence types found in human 
cases and sources. One model (the CAMSA model) is a 
modifi cation of the original Danish Salmonella source at-
tribution model (2), which attributes cases based on exact 
matches of subtypes, amount of food source available for 
consumption, the type specifi c ability to cause infection 
and the source specifi c ability to serve as a vehicle for the 
types. Th e other model (the Island model) is based on re-
latedness of cases to groups comprising isolates collected 
from the respective source, taking into account mutation, 
recombination and migration rates (3).

Th e results of the two models are very similar, appor-
tioning the vast majority of cases to the chicken reservoir 
(>50%) (Figure 2.1). Th is coincides with the general be-

lief of this reservoir being a major contributor to human 
campylobacteriosis. A higher proportion of cases were 
apportioned to Danish chicken compared to imported 
chicken. Th is is to some degree supported by a quantitative 
risk assessment utilizing prevalence and concentration 
data of monitoring data as well as information on sales 
data (4). Th e assessment indicates an elevated risk from 
Danish meat, compared to imported meat during the 
period 2007 to 2010. 

However, the Danish chicken reservoir also comprises 
more transmission routes compared to imported chicken, 
as the production is taking place in the country of concern. 
Besides meat, animal contact and occupation may be risk 
factors. Furthermore, Campylobacter may be transferred to 
the environment during production and further contribute 
to the exposure of humans.

  Th e cattle reservoir was found to be the second most 
important reservoir. High C. jejuni prevalence has been 
reported in cattle; however very low occurrence has been 
found in Danish beef. If cattle should bear the second hig-
hest responsibility in relation to human campylobacteriosis, 
routes other than meat should be considered. Th is would 
agree with the results from a Dutch comparative exposure 
assessment ranking farm animal contact higher than beef 
with regard to importance of transmission (5). Other spe-
cifi ed reservoirs, turkey meat, duck meat and pigs, were 
found to be of less importance. 

With the CAMSA model 10-30% of the cases could not 
be apportioned to either of the reservoirs and is categorized 
as unknown. Cases which cannot be attributed are of a 
sequence type which is not found in either of the reservoirs 
included in this study. 

Th ere are some limitations for the current attribution 
modelling for campylobacteriosis. Campylobacter subtypes 
are very diverse and widespread between reservoirs. Th is 
complicates a strict separation of cases between reservoirs. 
Furthermore, the results are limited to the reservoirs inclu-
ded in the models. If more reservoirs had been represented, 
the outcome would have been diff erent. 

It was assumed that the collection of isolates from all 
over the country covered geographical variation. To achieve 
the best possible attribution, the variation in sequence types 
within sources should be covered as well. However, the 
heterogeneity of Campylobacter makes it diffi  cult to obtain 
representative coverage of the full genetic diversity within 
an animal species. Furthermore, during sampling, only 
one isolate per sample was obtained, but it is well known 
that several types can be present in the same animal (6). 
Th e genetic diversity of sequence types between animal 

By Louise Boysen (lobo@food.dtu.dk) and Tine Hald
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species and even within the same animal may complicate 
the source attribution approach for Campylobacter leading 
to uncertain and less robust results.

In conclusion, the results of the Campylobacter source 
attribution modelling indicate that the chicken reservoir 
is the most dominant single source of human campylo-
bacteriosis, but also that the cattle reservoir may play a 
signifi cant role. Still, the presented source attribution fra-
mework, including the typing applied and the data quality 
and availability, has limitations and will have to be further 
developed before it can be used for routine attribution of 
Campylobacter sources.
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B

Note: Th e results are based on a reservoir model. In order to obtain samples from the diff erent reservoirs, data used as basis for 
the modelling comprise isolates collected from both meat and live animals. Th e proportion of human cases attributed to Danish 
chicken and imported chicken represent the chicken reservoir as a whole. It should be noted that Danish chicken also represents 
other transmission routes not included in imported chicken as transmission routes prior to slaughter of imported chicken are of 
no risk to Danes. It is not possible from the source attribution to estimate the proportion of cases caused by handling, preparation 
and consumption of meat.
Source: Danish Zoonosis Centre, National Food Institute
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3. Outbreaks of special interest

Food- and waterborne outbreaks in Denmark are re-
ported in the Food- and waterborne Outbreaks Database 
(FUD). Outbreaks that occurred in 2011 are presented 
in appendix B, Table A4. Figure 3.1 shows the relative 
distribution of these outbreaks by the diff erent pathogens 
that caused them. Household outbreaks and clusters that 
could not be verifi ed as common source outbreaks are 
not included. Th e outbreak investigation procedures in 
Denmark are described in further detail in Chapter 10.2. 
In total, 86 outbreaks were reported to FUD in 2011. Two 
of the outbreaks were related to travel. Outbreaks due to 
norovirus accounted for approximately half of the out-
breaks (42 outbreaks), as seen in previous years. 

Outbreaks with fruit and vegetables as source
In 2011, several outbreaks have been related to con-

sumption of fresh fruit and vegetables. Th e most severe 
outbreak was in Germany in May-July where 2,971 re-
ported cases were infected with a very virulent type of 
verocytotoxin-producing Escherichia coli, VTEC O104:H4 
(FUD no. 1086). See the box page 13 for more information. 
In Denmark, 26 cases were linked to this outbreak and ten 
cases developed HUS, which also makes it the most severe 
VTEC outbreak in the Danish history (1).

In 2010, several norovirus outbreaks from Serbian 
raspberries were reported, and in January 2011, two ad-
ditional outbreaks occurred (2). One was at a hospital in 
Denmark, where raspberries had been served in a salad in 
the employee canteen resulting in 113 ill persons suff ering 

from diarrhoea and vomiting (FUD no. 1051). Control 
measures and increased hygiene were rapidly put in place 
and successfully prevented the infection in spreading 
to any patients in the hospital. Th e same week, another 
norovirus outbreak occurred including 30 persons out of 
120 in a private company (FUD no. 1057). Th ey became ill 
aft er eating raspberries from the same batch as the cases in 
the other outbreak. In total, nine outbreaks in 2011 could 
be related to frozen raspberries from diff erent countries.

 Th e largest Salmonella outbreak in Denmark in 2011 
was due to imported tomatoes (FUD no. 1112) (3). Th e 
outbreak was caused by a very rare Salmonella serotype, 
Strathcona, which has never been identifi ed in Denmark 
before and outbreaks with S. Strathcona has never been 
reported worldwide. In total, 43 cases were identifi ed 
from September to October. Th e cases were geographically 
spread in most of the country. Initial interviews showed 
that cases had shopped in the same supermarket chain and 
an investigation was undertaken in collaboration with the 
supermarket to compare food items bought using shopping 
information linked to credit cards. In the receipt from 8 
out of 9 patients the same brand of tomatoes were listed. 
A case-control study was conducted and supported this 
brand of tomatoes to be the source.

Outbreak from smoked pork tenderloin
From January to March an outbreak with S. Typhi-

murium resulted in 22 cases (FUD no. 1067) (4). Initial 
interviews pointed at a specifi c type of cold cut. Th is hy-

Figure 3.1. Aetiology of the 86 foodborne disease outbreaks reported with a causative agent in the Food-
and waterborne Outbreak Database (FUD), 2011. Percentage of total outbreaks indicated in brackets 

By Luise Müller (lum@ssi.dk)

Source: Food- and waterborne Outbreaks Database (FUD)
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pothesis was tested in a case control study, which pointed 
out smoked pork tenderloin as the source of outbreak. 
No samples of the product were available for testing for S. 
Typhimurium, but the product was withdrawn from the 
market as precaution since the epidemiological evidence 
was very strong.

Waterborne leptospirosis
Th e 20th of July 2011, Statens Serum Institut was noti-

fi ed about a 62 year old man who died from leptospirosis 
aft er cleaning up his basement aft er a fl ooding due to an 
extreme rainfall in Copenhagen on July 2nd . In total, fi ve 
cases of leptospirosis were notifi ed (5). Leptospirosis is a 
zoonosis caused by the bacteria Leptospira. Th e disease is 
primarily transmitted aft er contact with urine or water 
contaminated with urine from infected animals. Th e usual 
portal of entry is through abrasions or cuts in the skin or 
via the conjunctiva, but may also take place via intact skin 
aft er prolonged immersion in water. Severe complications 
called Weils disease might occur with multi-organ failure 
and a mortality of 5-15% (6). In Denmark the infection is 
very rare with 2-10 cases per year in the period 2005-11. 
Most of the Danish cases are occupationally exposed (39%) 
such as sewage workers, farmers and fi sh farmers (5). Rats 
are the most important reservoir for Leptospira and inve-
stigations in rats in the Copenhagen area have shown that 
53% of the sewer rats were infected with leptospira (7).

Th e notifi cation of leptospirosis cases raised the con-

cern that the fl ooding could have led to increased illness 
and Statens Serum Institut initiated an epidemiological 
study among people who had been exposed to the fl ood 
water through their occupation (8). Participants were from 
25 diff erent fi rms/organizations and included insurance 
agents, cleaners, engineers, maintenance workers, garbage 
workers, pest controllers, fi re/rescue workers, and police 
offi  cers. In total, 56 out of 257 participants (22%) had fell 
ill aft er the fl ood. Th e main symptoms were diarrhoea, 
cold/sore throat and head ache. Th e study showed that 
not washing hands and/or smoking while being in contact 
to the fl ood water were some of the main risk factors as-
sociated with being ill.

References
(1)  Statens Serum Institut (2011): EPI-news, week 27-33.
(2)  Statens Serum Institut (2011): EPI-news, week 5.
(3)  Statens Serum Institut (2012): EPI-news, week 4.
(4)  Wójcik OP, et al. (submitted). Salmonella Typhimu-

rium outbreak associated with smoked pork tenderloin in 
Denmark, January to March 2011.

(5)  Statens Serum Institut (2011): EPI-news, week 34b.
(6)  Levett PN (2001). Leptospirosis. Clinical Micro-

biology Reviews 14:296-326.
(7)  Krøjgaard, et al. (2009). High prevalence of Lepto-

spira spp. in sewer rats. Epidemiol Infect 137: 1586-92.
(8)  Statens Serum Institut (2012): EPI-news, week 5

In May-July 2011, Germany experienced the largest outbreak ever seen of verocytotoxin-producing Escherichia coli 
(VTEC). Germany reported 2,971 cases of VTEC O104:H4 and 845 cases of haemolytic uremic syndrome (HUS) (1). 
In total, 54 deaths was reported due to this outbreak. Additionally, approximately 120 cases were reported from 12 other 
European countries. Most of them had travelled to Germany during the period. Th e German authorities conducted 
several surveys and trace-back investigations in order to reveal the source. Th e fi rst investigation pointed at tomatoes, 
lettuce and cucumber as the possible source of infection and the public in North Germany were advised not to consume 
these food items. However, further investigation – including a separate outbreak in France - established Fenugreek 
sprouts from seeds originating from Egypt to be the source of the outbreak. In Denmark, 26 cases were identifi ed with 
the same type of VTEC O104:H4 from May-June 2011 - ten of these developed HUS and no patients died. Investigation 
showed that 24 of 26 cases had travelled to Germany prior to disease onset. Furthermore, one case was a secondary case 
infected in Denmark and the place of infection could not be established for the last patient. Interviews were made with 
all Danish cases and a cohort study was conducted with two groups of travellers who had visited the same restaurant in 
Schleswig. Th e Danish investigation identifi ed no common food item consumed by the travellers, however, it did point 
out three specifi c places of exposure within Germany that could help the German investigation. Furthermore, the Danish 
cases could be used for establishing the incubation period of the infection, which turned out to be 8 days, which was 
surprisingly long as the incubation period for VTEC is usually 3-4 days. In conclusion, this outbreak was very severe 
and unprecedented. It was diffi  cult to reveal sprouts as the source of infection as sprouts are oft en used as garnish or 
add-on in dishes like sandwiches and salads and thus the patients did not recall eating it. International cooperation was 
important to understand the nature of the infection and to identify the source. 

Reference
(1)  Frank C, et al. (2011). Epidemic profi le of Shiga-toxin-producing Escherichia coli O104:H4 outbreak in Germany. 

North England Journal Medicine 365(19):1771-80.

     The German VTEC outbreak caused by contaminated sprouts
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Monophasic Salmonella strains with the antigenic 
formula S. 1,4,[5],12:i:- have emerged in several countries 
in recent years, both as zoonotic agents and as the cause of 
infections in humans (1). Th ese Salmonella have much in 
common with S. Typhimurium, and investigations in other 
countries have revealed that they are indeed derivatives 
of S. Typhimurium 1,4,[5],12:i:1,2 (1,2) and they can be 
phage typed with the S. Typhimurium phage typing system. 
Some strains have lost the gene, fl jB, encoding the second 
phase fl agellum (genotypic monophasic), while others 
have merely lost the ability to express it (phenotypic mo-
nophasic). Th ese strains constitute a diagnostic problem. 
A duplex PCR has been developed which can at the same 
time determine whether a strain is genotypic or phenoty-
pic monophasic and confi rm that it a S. Typhimurium or 
monophasic derivative. Monophasic S. Typhimurium-like 
strains were rarely reported before the mid-nineties. Since 
then, the number of reports on these strains has increased 
and they now constitute one of the most prevalent Salmo-
nella subgroups and thereby being a diagnostic problem. It 
is clear from phenotypic and genotypic observations that 
several clonal lineages have emerged in parallel, although 
one clone is dominant.  

Data from the national surveillances
So far there have been no overview reports on food and 

veterinary monophasic S. Typhimurium-like isolates from 
Denmark. Results from analysis of all isolates with known 
sources submitted to the Zoonosis Lab at the National 
Food Institute in 2011 are presented in Table 4.1. Isolates 
were submitted from the Salmonella control programme 
for pigs and poultry, clinical submissions from pigs and 

cattle, Salmonella surveillance in fresh meat, and export 
samples from slaughterhouses.

Monophasic S. Typhimurium-like isolates were found 
in the samples from the primary production of pigs, cattle 
and poultry, but most frequently in pigs, as well as in fresh 
pork and beef at the slaughterhouse (Table 4.1).

In cattle herds,  isolates had caused clinical salmonel-
losis. In the pig herds, the signifi cance of  isolates from 
clinical samples was more diffi  cult to evaluate. Oft en the 
isolates were collected as part of an investigation of clinical 
disease in the herds, and Salmonella was not necessarily 
the primary cause of disease.

Phage types and resistance profi les of the 
monophasic isolates

In addition to the isolates collected in 2011, the phage 
type distribution and resistance profi les 107 monophasic 
isolates submitted to the Zoonoses Lab during the period  
2006-2010 was investigated. Of these, 66 isolates displayed 
the antigenic formula S. 1,4,5,12:i:- (62%) whereas 41 were 
S. 1,4,12:i:- (38%). Th e strains belonged to several phage 
types although DT193 was clearly dominant with 61 iso-
lates (57%) followed by DT120 with 12 isolates (11%). In 
addition, U302 (8 isolates), U311 (5 isolates), DT104b (1 
isolate), DT2 (1 isolate) and DT41 (1 isolate) were found. 
Eighteen isolates could not be assigned a phage type. 

The isolates displayed widespread antimicrobial 
resistance, i.e. only four isolates were susceptible to all 
compounds while 97% were resistant to one or more 
compounds, and 76 (71%) were multi-resistant, defi ned as 
resistance to four or more antimicrobial agents. Th e most 
common resistance pattern was ampicillin-streptomycin-

4. Monophasic Salmonella 

Typhimurium-like strains in food 

and production animals

By Karl Pedersen
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sulphamethoxazole-tetracycline (ASSuT), found in 72 
isolates, either alone (n=66) or in combination with other 
resistance factors. All isolates were susceptible to colistin, 
amoxicillin-clavulanic acid, and to the critical compounds 
cephalosporins (ceft iofur and cefotaxime) and quinolones 
(nalidixic acid and ciprofl oxacin). One isolate was resistant 
to chloramphenicol , three were resistant to fl orfenicol, two 
to apramycin, three to gentamicin, two to neomycin, and 
fi ve to trimethoprim.

Genotyping by pulsed-fi eld gel electrophoresis revealed 
several genotypes, but most of the S. 1,4,5,12:i:- DT193 be-
longed to the same clonal lineage. Th e same clonal lineage 
has also been described from other countries, indicating an 
international dispersal of this strain. Most of these strains 
are genotypic monophasic strains, lacking the fl jB gene. 

Conclusion
Monophasic S. Typhimurium-like Salmonella strains 

are common in Danish food and production animals with 
both the antigenic formulae S. 1,4,12:i:- and S. 1,4,5,12:i:- 
being present, as  they were found in pigs, cattle and broi-
lers, and in fresh meat of pigs and cattle. Th ese strains may 
cause clinical salmonellosis in animals, at least in cattle. 

Several clonal lineages are present, but one particular 
S. 1,4,5,12:i:- phage type DT193 fl jB negative clone clearly 

dominates and this strain has a marked tendency of being 
multi-resistant, but resistance to the critical antimicrobial 
agents cephalosporines and fl uoroquinolones has not been 
found in monophasic  S. 1,4,[5],12:i:- strains in Denmark. 
Further, some strains possess the fl jB fl agellar gene but 
seem not to express it. 

In 2010, the European Food Safety Authority published 
a scientifi c opinion (2) on monophasic S. Typhimurium-
like strains in which it was concluded that monophasic Sal-
monella with the antigenic formula S. 1,4,[5,]12:i:-  should 
be treated equally to S. Typhimurium.  All subsequent EU 
regulations on target or criteria setting for Salmonella that 
cover S. Typhimurium therefore include the monophasic 
strains 1,4,[5],12:i:-. In Denmark, from a legislation and 
risk management point of view these monophasic strains 
are treated equaly to S. Typhimurium. 
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(1) Th e European Union Summary report on Trends 

and Sources of Zoonoses, Zoonotic agents and Food-borne 
Outbreaks in 2010 (2012).  EFSA Journal 10(2):2597.

(2) EFSA Panel on Biological Hazards (BIOHAZ), 
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the public health risk of “Salmonella Typhimurium-like” 
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Table 4.1. Monophasic Salmonella Typhimurium-like isolates from Danish production animals received at the 
National Zoonosis Lab in 2011

a) See appendix D, Tables A33, A36 and A37 for descriptions of the surveillance programmes for broilers, cattle and pigs, respectively.
b) Samples collected randomly as part of the DANMAP programme
c) Th e isolates are biased towards S. Typhimurium as the identifi cation of herds to be sampled are based on the resultes from the 
surveillance of meat juice and blood samples. Th e ELISA method used mainly detect S. Typhimurium antibodies.
d) Th is sampling stopped in January 2011, when it was replaced by the coecum sampling at slaughter, however the Zoonoses Lab 
received samples for analysis through out 2011. 
Source: National Food Institute

Species Sourcea Total no. of
Salmonella isolates

Monophasic strains % monophasic 
SalmonellaS . 1,4,5,12:i:- S . 1,4,12:i;-

Cattle Clinical disease - 10 1 -
Pigs Clinical disease - 6 3 -
Pigs Coecum samples from slaughter pigs 

collected at slaughterb
144 7 5 8.3

Pigs Pen feacal samples from slaughter 
pig herds collected at farmc,d

92 9 6 16.3

Pigs Pen feacal samples from sow herds 
collected at farmc

115 12 7 16.5

Pigs Pen feacal samples from breeder- og 
multiplyer herds colleced at farmc

29 3 3 20.7

Broilers Sock samples collected at farm 52 2 1 5.8
Pigs Carcass swabs collected at slaughter 176 15 7 12.5
Cattle Carcass swabs collected at slaughter 8 1 0 12.5
Pigs Carcass swabs collected at slaughter,  

Export samples
886 124 65 21.3

Cattle Carcass swabs collected at slaughter,  
Export samples

53 0 53 0
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5. Salmonella in slaughter pigs 

1993-2011

By Anne Wingstrand (awin@food.dtu.dk) and Gitte Sørensen

Since the fi rst monitoring and control programme of 
Salmonella in the Danish pig production was initiated in 
1993-1994, a total of fi ve larger surveys on Salmonella in 
slaughter pigs have been conducted. For the present sur-
veillance and control programme on Salmonella in pigs 
and pork see appendix D, Table A37 and for results see 
appendix C, Table A5-A7, A15 and Figures A1-A3. 

Th e fi rst bacteriological survey on Salmonella in Danish 
slaughter pigs (SCREE11) was a large survey on Salmonella 
in coecum contents conducted in 1993-1994 as one of the 
fi rst pre-harvest initiatives in the surveillance and control 
of Salmonella in pigs and pork (1). Aft er 5 years of pre- and 
post harvest surveillance and control (2), a second survey 
(SCREE21) was conducted in 1998 with the primary aim 
to screen Danish slaughter pig herds for S. Typhimurium 
DT104 (3). SCREE1 and SCREE2 were large surveys, in 
which 10 pigs were examined for Salmonella by culture of 
coecum contents in each of 1,363 and 1,962 herds respec-
tively. In the following years numerous changes in the Da-
nish surveillance programme took place, and in 2006-2007 
a baseline study on Salmonella in intestinal lymph nodes 
from slaughter pigs in 25 EU Member States was conducted 
(4). Culture results from the subset of 998 samples from 
Danish slaughter pigs was included in the present study 
(EU BASE2). One year later, in 2007-2008 the prevalence 
of Salmonella in coecum samples from approximately 
three slaughter pigs in each of 147 conventional herds was 
determined in a comparative study on Salmonella in dif-
ferent types of slaughter pig productions (QUALYSAFE3) 
(5). Since January 2011, Salmonella has been monitored 
in routine samples of coecum contents from 80 slaughter 
pigs per month. Th e results from all samples in 2011 were 
included in the present study (DANMAP114).  

5.1 Observed prevalence 
For each study the observed prevalence was calcu-

lated for Salmonella spp. and the most common serovars 
S. Typhimurium and S. Derby (Figure 5.1). Compared 
to a Salmonella spp. prevalence of 6.2% in 1993-1994 
(SCREE1), a reduction to 3.4% was observed in 1998 
(SCREE2) aft er which the prevalence steadily increased 
to 17.3% in 2011. 

Th e observed prevalence of Salmonella spp. diff ered 
statistically signifi cant between all studies except between 
EU BASE and QUALYSAFE (Table 5.2). A similar pattern 

was seen in the observed prevalence of S. Typhimurium. 
Th e prevalence of S. Typhimurium in SCREE2 (2.0%) 
was signifi cantly lower than in SCREE1 (4.0%), EU BASE 
(4.6%) and QUALYSAFE (4.5%), and the prevalence in 
DANMAP11 (6.2%) was signifi cantly higher than in both 
SCREE1 and SCREE2. Over the years the proportion of S. 
Typhimurium isolates declined, mainly due to an increase 
in the prevalence of S. Derby from 0.3% to 8.4%. 

5.2 Comparison of methods
As almost two decades had passed between SCREE1 

and DANMAP11, changes in materials and methods used 
for the studies were expected due to increasing epidemio-
logical knowledge and development and implementation 
of new methods. As such changes may infl uence the com-
parability between studies, it was decided to compare the 
materials and methods in the surveys and, if possible, assess 
the infl uence of the diff erences and adjust the observed 
prevalence accordingly.  

A thorough investigation of the materials and methods 
in the fi ve studies (10) was conducted including available 
information on season, pigs, herds, slaughterhouses, samp-
les, laboratories, handling of samples and microbiological 
methods. Evaluation of methodological diff erences and 
calculation of the adjustment factors was based on publi-
cations and reports, data sets and expert opinions mainly 
from Danish studies (e.g. 1, 3, 5, 6, 7, 8, 9). Several diff eren-
ces in materials and methods were identifi ed which most 
likely had infl uenced the observed prevalence and thus 
aff ected their comparability (Table 5.1). For each of these 
diff erences, a study specifi c factor was calculated to adjust 

  1. Initiated by the Ministry of Agriculture (SCREE1) and Mi-
nistry of Food Agriculture and Fisheries (SCREE2), conducted 
by the Danish Veterinary and Food Administration, the Danish 
Veterinary Laboratory and the Federation of Danish Pig Produ-
cers and Slaughterhouses.
  2. EU baseline survey on Salmonella in slaughter pigs , Com-
mission Decision 2006/668 EF, September 29th 2006.
  3. Research project, FFS05-6, Ministry of Food, Agriculture 
and Fisheries, Directorate for Food, Fisheries and Agri Business, 
and National Food Institute, Technical University of Denmark. 
  4. DANMAP: Th e Danish Integrated Antimicrobial Resistance 
Monitoring and Research Programme. www. DANMAP.org. 
Culture for Salmonella in DANMAP samples continue until 
2014., and are funded by the Danish Veterinary and Food Ad-
ministration.
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Figure 5.1. Salmonella prevalence and relative proportion of S. Typhimuriuma in fi ve diff erent studies in 
Danish slaughter pig herds, 1993-2011

Table 5.1. Main methodological diff erences in fi ve bacteriological surveys of Salmonella in Danish slaughter 
pigs and their relative eff ect on the observed Salmonella prevalence compared to the other studies: 
overestimation (O), underestimation (U)

a) Including the monophasic strains 1,4,[5],12:i:-.
Source: Danish  Agriculture and Food Council, National Food Institute, and the Danish Veterinary and Food Administration

SCREE1 SCREE2 EU BASE QUALYSAFE DANMAP11

Year 1993-1994 1998 2006-2007 2007-2008 2011
Number of pigs 13,468 17,987 998 441 834
Material and Method 
(Main reference on eff ect)
Season (6) (U) Winter/ 

spring
(O) Summer/ 
autumn

All year High- and low 
season

(O) All year 
except December

Location (1) All country All country All  country (U) One high 
prevalent re-
gion is under-
represented

All country

Herd size (3) (O) No middle-
sized, few small

(O)  No small All herd sizes All herd sizes All herd sizes

Sample material (7) Coecum 
contents

Coecum 
contents

(O) Intestinal 
lymph nodes

Coecum 
contents

Coecum
contents

Amount of material 
in analysis (8)

(U) 5 g 25 g 25 g 25 g 25 g

Time from samp-
ling to analysis (5)

Anticipated like 
EU BASE

Anticipated like 
EU BASE

More than 50% 
within day 1

More than 50% 
within day 1

(U) Less than 
25% within day 1

Selective enrich-
ment media (9)

MSRVa (U) RVSb MSRVa MSRVa MSRVa

Plating media (9) (U) BLSFc or 
RAMBACHd 

(U) BLSFc  or 
RAMBACHd

BLSFc and 
XLDe

BLSFc and 
XLDe

BLSFc and 
XLDe

a) MSRV: Modifi ed Semisolid Rappaport Vassiliadis agar. 
b) RVS: Rappaport Vassiliadis Broth types (RVS or RV10). 
c) BLSF: Brilliant green Lactose Saccharose Phenol red agar.
d) RAMBACH: Rambach agar. 
e) XLD: Xylose-Lysin-Desoxycholat-agar
Source: National Food Institute
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Table 5.2. Observed and adjusted prevalence of Salmonella spp. and S. Typhimuriuma in fi ve studies of 
Salmonella in Danish slaughter pigs 1993-2011

the observed prevalence for the varying methodology and 
thereby improve the comparability (data not shown). For 
each study an overall adjustment factor was obtained from 
multiplication of all adjustment factors (Table 5.2).

5.3 Adjusted prevalence 
Th e overall adjustment factors varied between 0.78 due 

to overestimation of the prevalence in EU BASE and 1.83 
due to a marked underestimation in SCREE1 compared to 
the other studies. Th e adjustment factors may be improved 
by inclusion of more sources of information. Adjusted pre-
valences were obtained from multiplication of the observed 
prevalence and the overall adjustment factors of the study 
(Table 5.2). Even aft er adjustment for methodological dif-
ferences the prevalence of Salmonella spp. in DANMAP11 
was higher than the prevalence in 1993 (SCREE1), mainly 
due to an increase in S. Derby.  But also the prevalence 
of S. Typhimurium appears to have returned to the level 
measured in 1993. Th e occurrence of Salmonella spp. and S. 
Typhimurium seems to have increased more than 4.3 fold 
and 2.6 fold, respectively, since the lowest level detected 
in SCREE2 in 1998.  

Th is study points to the importance of a consistent 
methodology if results from surveillance or surveys are 
to be compared over time, or as an alternative to ensure 
documentation of the eff ect of methodological changes on 
the observed prevalence.
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a) Include the monophasic strains 1,4,[5],12:i:-.
b) For statistical signifi cant diff erence see section 5.1. 
Source: National Food Institute

Observed prevalence Overall
Adjustment 

factor

Adjusted prevalence

Study (year) Salmonella spp. 
(%) [95% CI]b

S. Typhimurium 
(%) [95% CI]b
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S. Typhimurium 
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6. Review of the Danish intensifi ed 

control of Salmonella and Campylo-
bacter (case-by-case), 2007-2010

By Anna Irene Vedel Sørensen (anvso@food.dtu.dk), Helle Korsgaard and Annette Perge

Introduction
In 2006, it was decided to initiate the Danish intensi-

fi ed non-discriminatory control of Salmonella and Cam-
pylobacter in fresh meat, also known as the case-by-case 
control. In the case-by-case control, batches of Danish and 
imported meat, intended to be marketed as fresh meat, are 
sampled and analysed by the Regional Veterinary and Food 
Competent Authorities. Based on the results, each positive 
batch is subjected to an individual risk assessment at Na-
tional Food Institute, including an estimate of the relative 
human risk using mathematical models (1, 2, 3). Based on 
the results of risk assessments, the Regional Veterinary and 
Food Competent Authorities decide if the batch should 
be withdrawn from the market, if already marketed. For 
batches traded across borders, the relevant batch will be 
notifi ed in the European Commission’s Rapid Alert System 
on Food and Feed. Th e legal basis for the case-by-case 
control is article 14 in Regulation (EC) No 178/2002/EC 
(4). Article 14 states that food shall not be placed on the 
market if it is unsafe and allow the competent authorities 
to take appropriate measures to impose restrictions on 
food being placed on the market or require its withdrawal 
from the market, if there are reasons to suspect that the 
food is unsafe.

Th e case-by-case control is a cost-intensive initiative 
and in 2011, it was decided to review the results from the 
fi rst four years (2007-2010) to consider opportunities for 
optimization and development of the control. 

Occurrence of Salmonella and Campylobacter
Th e overall development in the proportion of Cam-

pylobacter and Salmonella positive batches in the period 

2007-2010 are illustrated in Figure 6.1 and 6.2. During 
these years, the proportion of Campylobacter positive 
batches of Danish as well as imported broiler meat has 
gradually declined. In the case-by-case control, only very 
few batches of Danish broiler meat have ever been tested 
positive for Salmonella; and in 2009 and 2010, Salmonella 
was not isolated from any batches of Danish broiler meat.  
Th e proportion of imported batches of broiler meat testing 
positive for Salmonella decreased from 2007 to 2009, but 
in 2010 the occurrence increase.

Th e proportion of Salmonella positive batches of pork 
and beef products has remained relatively stable during 
these four years, and the diff erence between the occur-
rence of Salmonella in Danish and imported pork and beef 
products has been relatively small. 

Antimicrobial resistance in Salmonella
Th e occurrence of resistance to antimicrobial agents of 

critical importance in the treatment of human infections 
was generally higher in Salmonella isolates from imported 
meat compared to in Danish meat. Th e occurrence of 
multi-resistance was highest in imported turkey meat and 
pork followed by imported broiler meat. For imported pork 
and broiler meat, there have been a considerable increase 
in the occurrence of multi-resistance from 2009 to 2010. 
Salmonella isolates resistant to quinolones was primarily 
isolated from imported meat, as no quinolone-resistant 
bacteria have been isolated from Danish meat in the case-
by-case control since 2008. A very high proportion of 
the Salmonella positive batches of turkey meat contained 
multi-resistant Salmonella isolates (75-89%) or isolates 
resistant to quinolones (>40%).

Th e case-by-case control includes imported and Danish fresh meat, sampled at the entry to Denmark for imported 
meat and at the last step before it is put on the market for Danish produced meat. For batches of beef, pork, broiler and 
turkey products 12 pooled samples (consisting of 1-5 samples each) are tested for Salmonella, and for batches of broiler 
and turkey meat, 12 single samples from the same batch are also tested for Campylobacter using a quantitative method. 
Findings of Salmonella are serotyped and tested for antimicrobial susceptibility. 

     Sampling in the case-by-case control
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Recommendations
During the fi rst four years of the control programme, 

no batches of turkey meat have been sanctioned due to 
presence of unacceptably high levels of Campylobacter, 
therefore it was suggested not to test turkey meat for 
Campylobacter in the future. No batches of frozen broiler 
meat have ever been sanctioned due to the presence of 
Campylobacter. Th erefore it could be considered to stop 
testing this type of meat for Campylobacter, if the control 
programme needs to be reduced. However, the results of 
the testing of Campylobacter isolates for antimicrobial resi-
stance, starting in 2011, need to be taken into consideration 
when deciding on this matter.

Due to the large seasonal variation in the occurrence of 
Campylobacter in Danish, chilled broiler meat, it could be 
considered to reduce the number of batches tested during 
the low-prevalence period from November to May. Howe-
ver, a consequence of this is that data no longer represents 
a full year, and cannot be used to estimate annual occur-
rences for the national surveillance. 

Case-by-case in the future
Th e Regional Veterinary and Food Competent Autho-

rities continue the control of fresh meat ready to be placed 
on the marked using the case-by-case strategy. Th e eff ect of 
the case-by-case control on food safety in Denmark was not 
intended to be measured as the amount of meat removed 
from the market, but should rather be attributed to the 
preventive eff ect of raising increased awareness of Salmo-
nella and Campylobacter among importers and producers 

of fresh meat. Especially for Campylobacter and Salmonella 
in poultry meat, the reduced number of positive batches 
and batches rejected from the market indicates that this 
strategy has been successful.

During 2011 the case-by-case control was strengthe-
ned. Th e increased focus on antimicrobial resistance has 
lead to the decision also to test Campylobacter isolates for 
antimicrobial resistance, and the mathematical models 
used to estimate relative human risks have been updated 
with more recent data.   
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Figure 6.1. Proportion of Campylobacter positive 
batches in case-by-case, 2007-2010

Figure 6.2. Proportion of Salmonella positive batches 
in case-by-case, 2007-2010
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Typing methods

By Hanne Rosenquist (haro@food.dtu.dk) and Nicoline Maag Stokholm

7. Evaluation of the Danish action 

plan against Campylobacter in 

broilers, 2008-2012

In 2008, the current action plan against Campylobacter 
in broilers was adopted (1). Th is includes a description 
of management initiatives for the period 2008-2012. Th e 
objective of the action plan was to reduce the occurrence 
of Campylobacter in Danish and imported broiler meat. 
Th is should be obtained by 1) reducing the prevalence of 
Campylobacter in Danish broiler fl ocks by e.g. applying 
fl y screens and making the industry code of practice man-
datory, 2) scheduling positive fl ocks to the production of 
frozen meat to the extent possible, 3) optimizing hygienic 
measures or applying decontamination during slaughter 
and 4) continuing the case-by-case control of Danish and 
imported broiler meat. Further on, consumer education 
campaigns on Campylobacter and safe food handling were 
part of the strategy to increase the awareness of the public 
and thereby reducing the human exposure to Campylobac-
ter and thus, the burden of illness. No specifi c targets for 
the reduction were defi ned.

In 2011, the action plan was evaluated in cooperation 
between National Food Institute and the Danish Veterinary 
and Food Administration (2). Th e aim of the evaluation 
was to assess the eff ect of the implemented initiatives and 
to discuss the possibility of setting process hygiene criteria 
and/or microbiological criteria. Th e evaluation period 
included the years 2004-2011, four years before the plan 
started and four years aft er. Part of the evaluation was 
included in a PhD Th esis on Campylobacter (3). 

Th e evaluation showed that the initiatives directed 
against the imported meat seem to have had a positive ef-
fect on the occurrence of Campylobacter at retail since the 
prevalence (appendix B, Table A13) and the concentration 
of Campylobacter decreased. Th ereby, reducing the risk 
from imported meat to the consumers during the action 
plan period. Th is is likely due to the fact that retailers have 
reinforced the requirements for their suppliers for safer 
food as a consequence of the case-by-case control (see 
Chapter 6 for more information).

Contrary, a reduction in the Campylobacter occurrence 
in the Danish broilers and broiler meat was not registered 
during the action plan period (appendix B, Table A12 and 
A13). In fact, the concentration of Campylobacter in the 
positive samples collected at slaughterhouse level incre-
ased. Consequently, the risk from Danish broiler meat has 
increased since the action plan was adopted. Th e increase 
was driven by an increase in one large slaughter house. 

Some of the suggested initiatives have not been im-
plemented during the period e.g. fl y screens, and it is 
believed the missing reduction for Danish broiler meat 
might be partly explained by this. Other initiatives have 
not had the expected eff ect. It should be mentioned that 
the initiatives were voluntary and have been dependent on 
industry funding and funding through research projects.  

Hence, a new action plan should focus on the Danish 
broiler production and it could be considered to implement 
process hygiene criteria or microbiological criteria. Tools 
to evaluate the impact of microbiological criteria have been 
developed by the National Food Institute.
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By Mia Torpdahl, Lieke Van Alphen and Gitte Sørensen
Th e national surveillance at Statens Serum Institut (SSI) showed an increased number of human Campylobacter 

infections during the summer period of 2011 (Figure 7.1). Only a small subset of human isolates is routinely sent to SSI 
from the local clinical departments and it is therefore diffi  cult to characterize isolates for cluster analysis and discover 
local and national outbreaks. Th e increase was discussed in the Central Outbreak Management Group (see section 
10.2 for more information) and it was decided that further characterization of Campylobacter from humans as well as 
potential sources was needed.

In Denmark, culture-confi rmed cases of Campylobacter are notifi able by clinical laboratories to Statens Serum 
Institut and approximately 250 of isolates from three local clinical laboratories are submitted annually for the surveil-
lance of antimicrobial resistance. When it was seen that an unusual increase in the number of Campylobacter infections 
was occurring in the weeks 28 to 36, one regional clinical laboratory was asked to submit all Campylobacter isolates for 
further characterisation. In total, 2,084 human Campylobacter cases were registered in this period and 182 of the isolates 
were further analyzed by fl aA-SVR sequence typing (1), that has been shown useful in previous outbreak investigations 
(2,3). Th e 182 human isolates were separated into 57 diff erent fl aA-SVR types by assigning allele numbers from the 
international database (http://pubmlst.org). Several small clusters were found, but only one large cluster was observed 
that included 26 isolates with the same fl aA-SVR nucleotide type 121. 

Isolates from broiler meat from the same period were selected at the National Food Institute and send to Statens 
Serum Institut for fl aA typing and comparison with the human isolates. Th e isolates were from the intensifi ed control of 
Campylobacter in fresh broiler meat (the case-by-case control programme, see chapter 6) and a total of 98 isolates were 
analyzed from Danish broiler meat from 11 diff erent farms as well as broiler meat imported from Germany (4 batches) 
and France (5 batches). In total, 22 diff erent fl aA-SVR types were found and these were farm or batch dependent with 
only one or two diff erent types found at each farm or batch. 

No clear clustering was observed that could indicate why an increase in human cases occurred. As described above, 
only a subset of human Campylobacter cases were available for typing and furthermore these were isolated from a re-
stricted geographical area. Th e fl aA-SVR typing showed that 100% of the Danish and 33% of the German and French 
broiler meat isolates belonged to types that were found in the human population. Only 28% of the types that were seen 
in humans were isolated from broiler.  
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     Characterisation of Campylobacter isolates from humans and chicken meat

Figure 7.1. Total number of reported human Campylobacter cases and number of isolates send to Statens 
Serum Institut for further characterisation, week 26-39 2011

Source: Statens Serum Institut and National Food Institute
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8. Listeria
By Annette Perge (ape@fvst.dk)

During the years 2004-2009 there was a steady increase 
in the number of listeriosis cases with a peak in 2009 where 
the number of cases almost doubled compared to 2008. 
Due to this development new risk management initiatives 
for Listeria monocytogenes in Denmark was started as part 
of a political agreement for 2011-2014. Th ese initiatives 
included among other things a survey for L. monocytogenes 
in ready-to-eat (RTE) risk products on the marked. Positive 
isolates from this survey as well as from other sampling 
projects should be subtyped to investigate possible sources 
for listeriosis cases as it previously has been very diffi  cult 
to attribute specifi c foodstuff s as source of sporadic cases. 

In 2010 and 2011 a declining trend was observed 
(Figure 8.1). 

Survey on L. monocytogenes 
In 2011, a nationwide survey was carried out on  L. 

monocytogenes in ready-to-eat (RTE) products on the 
market. Samples were collected at retail. Th e survey should 
provide information on the impact of temperature abuse 
on the growth of  L. monocytogenes in risk products du-
ring distribution and retail. Th e products were pre-packed 
cheeses, meat and fi sh products as well as sprouts and ma-
yonnaise salads. Products were collected randomly from 
the sales area in supermarkets and included both Danish 
and imported products. An equal distribution between 
supermarket chains and markets shares was sought. Only 
products with a shelf life exceeding 2 weeks were sampled 
except for sprouts. Products close to the expiry date was 
preferred. 

Th e products were analysed for  L. monocytogenes at 
the end of shelf life by a quantitative method. Th e method 
used was ISO11290-2 or other equivalent methods. pH 
and water activity were also measured, but the results are 
not presented here.  

In total, 1,826 samples were taken of which 991 samples 
were Danish products and 650 were imported products 
(Table 8.1). For 185 samples, the origin was not stated. 
In 15 out of 280 (5.3%) samples of smoked and graved 
fi sh L. monocytogenes was detected by the quantitative 
method (detecting limit: 10 cfu/g). Nine of these samples 
(3.2%) exceeded 100 cfu/g. Th e highest prevalence was 
observed in cold smoked Greenland halibut (seven out of 
88 samples, 8.0%). 

In seven samples out of 991 samples from meat pro-

Figure 8.1 Human cases of listeriosis in Denmark 
2004-11

Source: Statens Serum Institut

ducts (0.7%)  L. monocytogenes was detected quantitati-
vely at low levels; no samples exceeded 100 cfu/g. In one 
sample out of 183 samples of mayonnaise salads (0.05%) 
L. monocytogenes was detected at 10 cfu/g. For cheeses 
and sprouts no  L. monocytogenes were detected using the 
quantitatively method. 

Th e Regulation (EC) No 2073/2005 lays down micro-
biological food safety criteria for  L. monocytogenes in RTE 
foods. Th e regulation states that  L. monocytogenes must 
not be present in levels above 100 cfu/g during the shelf life 
of RTE products. Results above 100 cfu/g were detected in 
the group of smoked and gravad fi sh; especially samples 
of smoked Greenland halibut. Most of these samples were 
produced in Denmark, however also products of smoked 
and graved fi sh from Poland and Norway exceeded the 
limit (Table 8.2). 

Discussion and conclusion 
Th e results show that cold smoked fi sh and especially 

cold smoked Greenland halibut had the highest propor-
tion of samples above 100 L. monocytogenes pr. g. 2.1% for 
cold smoked salmon and 8.0% for cold smoked Greenland 
halibut, respectively. For cold smoked Greenland halibut 
the relative high levels of positive samples could be due 
to a higher pH in this type of product compared to e.g. 
salmon. Increased pH  can be a risk factor for this type of 
products. Further, the quality of the raw material might also 
infl uence the  quality of the fi nal product. Results from the 
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1) One sample was tainted.
Source: Danish Veterinary and Food Administration

Table 8.1 Results of testing for Listeria monocytogenes in ready-to-eat food products, 2011

Origin Concentration (cfu/g)

N Danish Imported
Un-

known <10 10-
100

>100-
1,000 >1,000

Fish products

Cold smoked Greenland 
halibut

88 67 9 12 80 1 21 51

Cold smoked salmon 95 45 36 14 92 1 2 0
Gravad salmon 97 52 34 11 93 4 0 0

Cheese
Soft  cheese 190 73 112 5 190 0 0 0
Semi hard cheese 101 41 54 6 101 0 0 0

Meat products
Broiler meat 97 50 40 7 97 0 0 0
Pork - heat treated, smoked 
and cured

94 32 50 12 94 0 0 0

Ham 100 14 75 11 100 0 0 0
Pork - heat treated (roulade) 94 53 38 3 94 0 0 0
Pork - roasted 97 51 39 7 94 3 0 0
Beef - roasted 99 90 0 9 97 2 0 0
Paté 94 62 25 7 93 1 0 0
Sausages 90 38 45 7 90 0 0 0
Meat product 83 26 51 6 83 0 0 0
Sausages - minced meat 90 70 9 11 89 1 0 0
Sausages - fermented, not 
heat treated or ripened

53 21 20 12 53 0 0 0

Vegetables
Sprouts 81 52 10 19 81 0 0 0

Other products
Mayonnaise salads with ham 92 76 2 14 92 0 0 0
Mayonnaise salads with 
chicken

91 78 1 12 90 1 0 0

EU baseline project in 2010/2011 and a national survey on 
smoked fi sh in 2009/2010 has shown similar high levels of  
L. monocytogenes in smoked Greenland halibut. 

The Danish Veterinary and Food Administration 
(DVFA) has informed the industry and further steps will 
be taken to investigate possible risk management measures 
that could lower the contamination rate in these products.   

As another risk management initiative the DVFA 
launched a consumer campaign on  L. monocytogenes in 
September 2011. Th e campaign was directed towards the 
elderly as the increase in human listeriosis in 2009 mainly 
occurred in this group. Th e campaign focused on tempera-

ture control in refrigerators in private homes and throwing 
away RTE foods, which have exceeded the expiring date, 
as well as awareness that pre-packed RTE food should be 
eaten within a few days aft er opening of the package. In 
2012, further guidance for the food business operator’s 
control of  L. monocytogenes will be elaborated and made 
available on DVFA website. 

Since 2009, the authorities have had focus on the 
risk from L. monocytogenes in the food production. Th is 
increased awareness from the authorities as well as from 
food producers, together with the information campaign, 
may have contributed to reverse the increasing trend for 
listeriosis cases.
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Listeria

Table 8.2. Origin of the products for samples positve with Listeria monocytogenes at levels above 10 cfu/g

 Concentration (cfu/g) Denmark   Import1 Unknown
Cold smoked Greenland 
halibut

60 - 1 -

100 1 - -
140 - - 1

2,200 1 - -
3,000 1 - -
4,900 1 - -

>10,000 - 22 -
Cold smoked salmon 10 - 1 -

340 1 - -
670 - 1 -

Gravad salmon 20 2 - -
90 1 1 -

Pork  - roasted 10 - - 1
50 2 - -

Beef - roasted 10 1 - -
30 1 - -

Paté 100 1 - -
Sausage - minced meat 60 1 - -
Mayonnaise salads - chicken 10 1 - -
Total 15 6 2

1) Samples were from Poland and Norway.
2) Th e sample was tainted.
Source: Danish Veterinary and Food Administration
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By Eva Møller Nielsen

In 2011, 49 cases of listeriosis were registered (incidence 0.9/100,000 population) (Appendix B Table A2). Th is is 
lowest number of cases since 2005. Th e very large number of cases reported in 2009 included one well-described out-
break of eight cases, but otherwise there was no obvious reason for the sudden increase in number of cases in 2009. 
Th e increase in 2009 combined with the generally high incidence of listeriosis in Denmark, prompted the formation 
of a task force including experts in diff erent aspects of the microbiology and epidemiology of Listeria. Th is working 
group has coordinated new initiatives regarding prevention of listeriosis as well as control of Listeria in food products. 

For surveillance and outbreak detection, the isolates are routinely typed using pulsed-fi eld gel electrophoresis (PFGE) 
with two enzymes (ApaI and AscI) according to the PulseNet International protocol (1). Th e surveillance shows that 
three common PFGE types persistently were prevalent in the years 2007 to 2010 accounting for 23-38 cases per year 
(up to 50% of the cases). Th e remaining cases were caused by isolates with a large number of diff erent PFGE-types. Th e 
occurrence of the common types decreased to only 7 cases (14%) in 2011. It can be speculated that food products sold in 
Denmark, e.g. products from specifi c producers, were contaminated with these persistent types in 2007-10. Th e striking 
decrease in human infections caused by these types corresponds with the general decrease in human listeriosis cases 
in 2011. As we have very limited isolates from food products in the period before 2011, it was not possible to further 
investigate the sources of these previously common types among human infections. However, since a few persistent types 
contributed signifi cantly to the high level of human infections, our aim for future surveillance will be to identify such 
“clones” and specifi cally search for the food sources of these in order to improve the prevention and control of listeriosis. 

 
Figure 8.2. PFGE typing (combined Apa-AscI profi les) of isolates from human Listeria monocytogenes infec-
tions (one isolate per case). Minor types are represented by 1-7 isolates each during the period (n= 315)

     PFGE typing of Listeria isolates from humans

Listeria

Reference
(1) One-Day (24-28 h) Standardized Laboratory Protocol for Molecular Subtyping of Listeria monocytogenes by Pulsed 
Field Gel Electrophoresis (PFGE). www.pulsenetinternational.org.
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9.1 Control of zoonoses in animal populations 

9.1.1 EU coordinated monitoring studies 
Based on the Zoonosis Directive 2003/99/EC and the 

Regulation (EC) No 2160/2003, the Commission can ini-
tiate harmonised studies in order to generate comparable 
prevalence data from all Member States with the purpose 
of setting common EU targets for the reduction of the 
pathogens in question. So far, eight such baseline studies 
have been carried out concerning Salmonella, Campylo-
bacter and MRSA. Th e EU results have been published on 
the EFSA website (www.efsa.eu). Th e Danish results have 
been presented in Annual Report 2005-2009. 

In 2010 and 2011 a one year study on the prevalence 
of Listeria monocytogenes in certain ready-to-eat produ-
cts was carried out. Samples included smoked fi sh, meat 
products as well as soft  and semisoft  cheeses collected at 
retail in major cities. Th e aim of the study was to evaluate 
compliance with the microbiological criteria for L. mono-
cytogenes laid down in Regulation (EC) No 2073/2005 as 
ammended for products marketed in EU. Additionally, 
the growth potential for L. monocytogenes in smoked fi sh 
will be evaluated. Th e results of the study have not been 
published yet.

9.1.2 EU harmonised surveillance programmes
Based on the results of baseline studies in fl ocks of 

poultry, harmonised regulation on targets and surveil-
lance in the poultry production has been laid down by 
the Commission. 

In 2010, the European Food Safety Authority published 
a scientifi c opinion (1) on monophasic S. Typhimurium-
like strains in which it was concluded that the monop-
hasic Salmonella strains with the antigenic formula S. 
1,4,[5],12:i:- should be treated equal to S. Typhimurium. 
Subsequently EU regulations on target end criteria set-
ting on Salmonella have included these types as well (see 
chapter 4 for more information).

Th e EU target for breeding and fattening turkey fl ocks 
positive with S. Typhimurium and S. Enteritidis is 1%, 
according to Regulation (EC) No 584/2008. Th e targets 
have to be reached by December 31st 2012. In Denmark, 
one turkey fl ock of 38 fl ocks tested was positive with S. 
Typhimurium DT41 in 2011 (appendix C, Table A11). 
Th is is a prevalence of 2.4%, however the Regulation states 
that Member States with less than 100 fl ocks may have one 
positive fl ock annually. 

In breeding fl ocks of Gallus gallus, the target of 1% 
positive adult fl ocks had to be reached by the end of 2009 
according to Regulation (EC) No 1003/2005. Th e target 
was set for S. Typhimurium, S. Enteritidis, S. Hadar, S. 
Infantis and S. Virchow. Th is regulation has been replaced 
by Regulation (EC) No 200/2010 laying down a permanent 
target of maximum 1% adult fl ocks positive for S. Typhi-
murium including the monophasic S. 1,4,[5],12:i:- strains, 
S. Enteritidis, S. Hadar, S. Infantis and S. Virchow. In the 
legislation no distinction is made between breeding fl ocks 
from the table egg and broiler production lines. In Den-
mark, no adult fl ocks were positive in 2011 (appendix C, 
Table A8 and A10).

Th e EU baseline study on table egg laying fl ocks car-
ried out in 2004 showed large diff erences in the prevalence 
between Member States. Th erefore, Member States specifi c 
targets were set either as an annual 10-40% reduction 
of positive adult fl ocks dependant on the prevalence of 
adult fl ocks in the Member State the previous year or a 
maximum of 2% adult fl ocks positive (Regulation (EC) No 
1168/2006). Th e target was set for S. Typhimurium and S. 
Enteritidis and had to be reached by December 31st 2010. 
Th is regulation has been replaced by Regulation (EC) No 
517/2011 laying down permanent targets for the reduction 
of Salmonella in laying fl ocks. Th e regulation continues the 
previous targets. For Denmark, the target is a maximum 
of 2% adult fl ocks positive for S. Typhimurium including 
the monophasic S. 1,4,[5],12:i:- strains and S. Enteritidis. 
Th e prevalence in Denmark has been below 2% since 2004. 
In 2011, 0.5% of the fl ocks were positive with the target 
serotypes and no other serotypes were reported (appendix 
C, Table A8).

In broiler fl ocks of Gallus gallus, the target of maximum 
1% fl ocks positive for S. Typhimurium and S. Enteritidis 
had to be reached by December 31st 2011 according to 
Regulation (EC) No 646/2007. Denmark has had intensive 
Salmonella control programmes for many years and the 
target of 1% was reached several years ago. In 2011, 0.2% 
of the broiler fl ocks was positive with S. Typhimurium 
including the monophasic S. 1,4,[5],12:i:- strains or S. 
Enteritidis (appendix C, Table A10).

9.1.3. Microbiological food safety criterion in food 
products

Th e Regulation (EC) No 2073/2005 as amended lays 
down microbiological food safety criteria for food pro-
ducts. Requirements for implementation and testing of 

9. EU related topics
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the compliance with these criteria by the producers are 
defi ned. Th e Regulation came into force in 2006. 

As of December 2011 a food safety criterion for Salmo-
nella in poultry meat was introduced by Regulation (EC) 
No 1086/2011. Poultry meat included is fresh meat from 
breeding fl ocks of Gallus gallus, laying hens, broilers, and 
breeding and fattening fl ocks of turkeys. Th e criterion 
covers only S. Enteritidis and S. Typhimurium including 
the monophasic strains S. 1,4,[5],12:i:-. It is a food safety 
criterion which means that it applies during the shelf life 
of the product and in case of non-compliance the batch 
in question must be withdrawn. 

Th e establishment of a criterion for poultry meat was 
foreseen in the Regulation (EC) No 2160/2003 on the con-
trol of Salmonella and other specifi ed food-borne zoonotic 
agents. From this regulation it appears that a requirement 
for absence of Salmonella in 25g poultry meat should apply 
from the end of 2010 and detailed rules for this criterion 
including sampling plans and analytical method should 
be established before the end of 2009. Th e process has 
been delayed as it has been diffi  cult to reach agreement 
on a new criterion in the EU. At present, Member States 
are on diff erent levels in their eff orts to control Salmonella 
and introduction of a strict criterion for Salmonella would 
have serious economical impact for the industry in some 
countries. Th erefore, it was agreed to only include S. En-
teritidis and S. Typhimurium including the monophasic 
strains S. 1,4,[5],12:i:- that are responsible for the majority 
of human cases. 

9.2 Antimicrobial Resistance - initiatives 
In 2011, the European Medicines Agency published the 

fi rst report2 on the European Surveillance of Veterinary 
Antimicrobial Consumption (ESVAC) project aiming at 
collecting comparable data on the sales and use of anti-
microbial agents in animals in the Member States, 
Norway and Switzerland. Th e report 
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showed that tetracyclines, penicillins and sulfonamides are 
the top three antimicrobial classes sold and that prescribing 
patterns varied greatly between countries. Th e European 
Food Safety Authority (EFSA) provided a scientifi c opi-
nion on resistance caused by bacteria producing extended 
spectrum cephalosporinases in food and food producing 
animals3. In the opinion EFSA highlighted the usage of 
3rd and 4th generation cephalosporins as important risk 
factors. However the general use of antimicrobial as well 
as the extensive trade of live animals within the EU are risk 
factors as well. Also, the Transatlantic Task Force on Anti-
microbial Resistance (TATFAR), established following the 
EU-US summit in 2009, published its recommendations 
for collaboration in the global fi ght against antimicrobial 
resistance4. 
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10. Surveillance and control 

programmes
Th e  collaboration between national and regional aut-

horities, the industry and non-governmental organizations 
is presented in Figure 10.1. According to the Danish le-
gislation, 41 infectious diseases are notifi able in Denmark. 
An overview of the notifi able and non-notifi able human 
and animal diseases presented in this report is provided 
in appendix D, Table A30 and Table A31, respectively, 
including reference to the relevant legislation.

10.1 Surveillance of human disease
Information on human cases due to zoonotic pathogens 

presented in this report is reported to Statens Serum Insti-
tut through diff erent channels depending on the disease:
• Notifi able through the laboratory surveillance system: 

Salmonella, Campylobacter, Yersinia, Verocytotoxin-
producing E. coli (VTEC) and Listeria

• Individually notifi able zoonotic pathogens: Chlamydia 
psittacci (ornithosis), Leptospira, Mycobacterium, Bo-
vine Spongieform Encephalopathy (BSE) prions (var. 
Creutzfeldt-Jakob Disease), Verocytotoxin-producing 
E. coli (VTEC) and Lyssavirus (rabies)

• Non-notifi able zoonotic pathogens: Brucella, Crypto-
sporidium, Echinococcus, Toxoplasma and Trichinella. 

In Denmark, the physicians report individually no-
tifi able zoonotic diseases to the medical offi  cers and the 
Department of Epidemiology at Statens Serum Institut. 
Positive cases diagnosed by a clinical microbiological 
laboratory are reported through the laboratory surveil-
lance system to the Unit of Gastrointestinal Infections at 
Statens Serum Institut. Physicians send specimens from 
suspect cases to one of the clinical microbiology labora-
tories depending on county of residence of the requesting 

Figure 10.1. Overview of the monitoring and outbreak investigation network for reporting infectious patho-
gens in humans, animals, foodstuff s and feedstuff s in Denmark, 2011

Source: Danish Zoonosis Centre, National Food Institute
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physician. Th e laboratories must report positive results to 
Statens Serum Institut within one week. Furthermore, all 
Salmonella and VTEC isolates are sent to the reference 
laboratory at Statens Serum Institut for further sero- and 
genotyping. Th e Salmonella isolates are sent to the Natio-
nal Food Institute, Technical University of Denmark for 
phage typing (see appendix D, table A38 for more detailed 
information on typing methods). Th e results are recorded 
in the Register of Enteric Pathogens maintained by Statens 
Serum Institut. Positive cases are reported as episodes, i.e. 
each patient-infectious agent combination is only recorded 
once in any six-month period. Overviews of results from 
the Register of Enteric Pathogens are presented as follows: 
• All laboratory confi rmed human cases are presented in 

appendix B, Table A2
• VTEC O-group distribution in humans is presented in 

appendix B, Table A3
• Th e Salmonella sero- and phage type distributions are 

presented in appendix C, Tables A5-A7.

10.2 Outbreaks of zoonotic gastrointestinal 
infections

In Denmark, local foodborne outbreaks are typically in-
vestigated by the Regional Veterinary and Food Competent 
Authorities in collaboration with the medical offi  cer; oft en 
with the participation of the regional clinical microbiology 
laboratory. Larger outbreaks involving more than one re-
gion are typically investigated by Statens Serum Institut, 
the National Food Institute, and the Danish Veterinary and 
Food Administration in collaboration. Th ese institutions 
may also aid in the investigation of local outbreaks. Re-
presentatives from these institutions meet regularly in the 
Central Outbreak Management group to discuss surveil-
lance results, compare the reported occurrence of zoonotic 
agents in animals, food and feedstuff s with that in humans, 
and investigate major outbreaks. Th e formal responsibility 
of investigating food- or waterborne outbreaks is currently 
divided between three ministries based on the outbreak 
source: the Ministry for Interior and Health for infectious 
diseases; the Ministry of Food, Agriculture and Fisheries 
for food and animal related diseases; and the Ministry of 
the Environment (along with the municipalities) for water 
related diseases.

Outbreaks may be detected in various ways. Individuals 
who experience illness related to food intake in settings 
such as restaurants or work place cafeterias may report 
these incidents directly to the Regional Veterinary and 
Food Competent Authorities. Physicians are obligated to 
report all suspected water- and foodborne infections to the 
regional medical offi  cer, who then reports to Statens Serum 
Institut. Clusters of cases may be noted in the laboratory or 
identifi ed at Statens Serum Institut through the laboratory 
surveillance system of gastrointestinal bacterial infections 

or through subtyping of bacterial isolates from patients.
A list of verifi ed outbreaks (not including household 

outbreaks) reported to the Food- and waterborne Outbreak 
Database (FUD) are presented in appendix B, Table A4 
and some of the more notable outbreaks from 2011 are 
outlined in Chapter 3.

10.3 Surveillance and control of animals and 
animal products

Salmonella surveillance and control programmes for 
poultry, pigs and cattle are presented in appendix D, Tab-
les A32-A37. Sample analysis is performed at authorised 
private laboratories, the Regional Veterinary and Food 
Competent Authorities, the National Food Institute, and 
the National Veterinary Institute. Salmonella isolates are 
forwarded to the National Food Institute for serotyping, 
some isolates are also phage- and genotyped as well as 
tested for antimicrobial resistance. An overview of the 
methods used for subtyping is presented in appendix D, 
Table A38. 

Overviews of results from surveillance and control of 
Salmonella are presented as follows: 
• Results from the table egg production are presented in 

appendix C, Tables A5-A9
• Results from the broiler production are presented in 

appendix C, Tables A5-A7 and A10
• Results from the duck and turkey productions are pre-

sented in appendix C, Table A11
• Results from the pig production are presented in ap-

pendix C, Tables A5-A7, A15 and Figures A1-A3
• Results from the cattle production are presented in ap-

pendix C, Tables A5, A16-A17 and Figure A4
• Results from the feeding stuff  production are presented 

in appendix C, Tables A20-A21
• Results from the rendering plants are presented in ap-

pendix C, Table A22
• Results based on suspicion of diseases in pets, zoo ani-

mals and wild life are presented in appendix C, Table 
A24.

Overviews of results from monitoring of Campylobac-
ter are presented as follows: 
• Results from the poultry production are presented in 

appendix C, Tables A12-A13
• Results based on suspicion of diseases in pets, zoo ani-

mals and wild life are presented in appendix C, Table A24
• Results on the relative distribution of Campylobacter 

species are presented in appendic C, Tables A14 and A18

Pig and cattle carcasses are screened for Mycobacterium 
and Echinococcus during meat inspection at the slaughter-
house. Although Denmark is assigned as a region where 
the risk of Trichinella in domestic swine is negligible, all 
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slaughter pigs are still examined for Trichinella at slaughter 
as well as wild boars, and horses slaughtered for human 
consumption. In addition, boars and bulls are tested for 
Brucella and bulls are tested for Mycobacterium at semen 
collection centres. All positive results for notifi able infec-
tious diseases are reported to the Danish Veterinary and 
Food Administration. Results are presented in appendix 
C, Table A15-A16.

Results from the surveillance for Bovine Spongiform 
Encephalopathy (BSE) in cattle, Transmissible Spongiform 
Encephalopathy (TSE) in sheep/goat are presented in ap-
pendix C, Tables A25-A27.

Results from the monitoring of Coxiella burnetii (Q 
fever) in cattle are presented in appendix C, Table A16.

Results based on suspicion of diseases with Chlamydia 
psittacci, Cryptosporidium, Trichinella, classical rabies and 
European Bat Lyssavirus in zoo animals and wild life are 
presented in appendix C, Table A24.

7.4 Official testing of zoonotic pathogens in 
foodstuff s

In Denmark, control of zoonotic microorganisms 
in foodstuff s is mainly carried out as projects which are 
coordinated at the central level of the Danish Veterinary 
and Food Administration. Sampling and testing is carried 
out with the following purposes:

• To verify that food business operators comply with mi-
crobiological criteria laid down in the legislation 

• To verify the microbiological safety of food for which 
no microbiological criteria are laid down at Community 
level

• To monitor the eff ect of established risk management 
procedures in order to evaluate if these provide the 
desired results or need to be reconsidered

• To generate data for the preparation of risk profi les and 
risk assessments to support microbial risk management

• To discover emerging problems with microbiological 
contaminants.

Appendix C, Table A28 provides information on the 
centrally coordinated projects conducted in 2011. Results 
for the following project are presented:
• Intensifi ed control of Salmonella and Campylobacter in 

Danish and imported meat based on a case-by-case risk 
assessment (appendix C, Table A19)

• Findings of Campylobacter in non-heat treated meat cuts 
from broilers (appendix C, Table A12 and A13)

• Findings of Listeria monocytogenes in ready-to-eat pro-
ducts (appendix C, Table A29)

• Findings of Salmonella, Campylobacter and E. coli in 
ready-to-eat vegetables and herbs (appendix C, Table 
A23).

For further information consult the webpage of the 
Danish Veterinary and Food Administration, www.fvst.
dk (in Danish).
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Trends and sources in human salmonellosis

Table A1. Estimated no. of reported human cases and percentage of cases per major food source, travel or 
outbreaks, 2009-2011         

Appendix A

a) Th e model is based on a Bayesian framework which gives 95% credibility intervals. 
b) Five cases are known to have been caused by pork, but from unknown origin. In one outbreak with 43 cases the source was 
tomatoes imported from Italy. 
Source: Danish Zoonosis Centre, National Food Institute

2011 2010 2009

Source

Estimated no. of 
reported cases 
(95% credibility 
intervala)

Percen-
tage of 
reported 
cases

Estimated no. of 
reported cases 
(95% credibility 
intervala)

Percen-
tage of 
reported 
cases

Estimated no. of 
reported cases 
(95% credibility 
intervala)

Percen-
tage of 
reported 
cases

Domestic pork 86 (44-131) 7.4 242 (238-283) 16.4 162 (127-198) 7.6
Domestic beef 6 (0-28) 0.5 12 (0-38) 0.7 4 (3-6) 0.2
Domestic table eggs 11 (2-22) 1.0 28 (18-41) 1.8 262 (245-280) 12.3
Domestic broilers 0 0 8 (4-14) 0.5 7 (0-21) 0.3
Domestic ducks 19 (4-37) 1.7 2 (0-7) 0.1 7 (0-19) 0.3
Imported pork 65 (28-104) 5.6 86 (59-115) 5.4 43 (22-66) 2.0
Imported beef 33 (10-48) 2.8 30 (4-51) 2.0 65 (47-86) 3.1
Imported broilers 24 (2-51) 2.0 5 (0-17) 0.2 30 (8-60) 1.4
Imported turkey 13 (1-38) 1.1 17 (2-37) 1.0 42 (11-74) 2.0
Imported duck 28 (8-54) 2.4 21 (10-37) 1.3 29 (10-50) 1.4
Travels 538 (531-546) 46.2 749 (740-758) 46.9 658 (647-669) 30.9
Unknown source 288 (252-330) 24.7 316 (275-354) 19.8 375 (322-422) 17.6
Outbreaks, 
unknown source

55b 4.3 62 3.9 445 20.9

Total 1,166 1,598 2,129
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Table A2. Zoonoses in humans, number of laboratory-confi rmed cases, 2002 and 2007-2011

Human disease and outbreak data

Appendix B

a) Not notifi able hence the incidence cannot be calculated.
b) Notifi able.
c) Data presented are from one laboratory (Statens Serum Institut) only, representing a proportion of the Danish population (ap-
proximately 1/3 in 2011). Th e proportion of the population represented varies from year to year, thus results from diff erent years 
are not comparable. Testing for these pathogens is carried out only if specifi cally requested on the submission form.
d) Th e cases were imported.
e) Th e nation-wide neonatal screening for congenital toxoplasmosis stopped in 2007.  
Source: Statens Serum Institut          
    

Incidence 
per 100,000 
inhabitants

Reported no. of cases

Zoonotic pathogen 2011 2011 2010 2009 2008 2007 2002
Bacteria

Brucella abortus/melitensisa,c - 7 6 7 8 20 16
Campylobacter coli/jejunib 73.1 4,068 4,035 3,352 3,454 3,868 4,379
Chlamydia psittacib 0.1 7 9 14 6 11 13
Leptospira spp.b 0.2 11 10 12 13 10 13
Listeria monocytogenesb 0.9 49 62 97 51 58 28
Mycobacterium bovisb 0.02 1 2 0 1 1 2
Salmonella totalb 21.0 1,166 1,598 2,129 3,656 1,647 2,071
  S. Enteritidisb 5.3 293 388 600 638 566 1,105
  S. Typhimuriumb 4.4 245 521 767 2,002 343 382
  Other serotypesb 11.3 628 689 762 1,016 740 584
VTEC totalb 4.0 224 185 165 161 161 143
  O157 0.5 27 25 24 15 25 23
  other or non-typeable 3.5 197 146 141 143 136 120
Yersinia enterocoliticab 4.0 224 192 238 330 270 240

Parasites
Cryptosporidium spp.a,c - 31 25 35 92 49 -
Echinococcus multilocularisa,d - 4 1 0 0 3 -
Echinococcus granulosusa,d - 31 10 11 5 9 -
Toxoplasma gondiia,e - - - - - - 12
Trichinella spp.a,c,d - 0 0 0 0 1 -

Viruses
Lyssavirusb - 0 0 0 0 0 0

a) All O-groups that resulted in fi ve or more episodes are listed.
b) Th e cases are reported through the notifi cation system, isolates not available for analysis.
Source: Statens Serum Institut

   

O-group Number of episodes O-group Number of episodes
O157 27 O177 8
O104 25 O117 8
O103 22 O128 7
O26 15 O111 7
O146 13 O-rough 12
O145                                                       10 Notifi cationb 12

Continued in the next column Other O-groups or not-typed                 58                                                                            
Total 224

Table A3. VTEC O-group distribution in humansa, 2011 



       Annual Report on Zoonoses in Denmark 201136

Appendix B

Table A4. Foodborne disease outbreaksa reported in the Food- and waterborne Outbreak Database (FUD) 
(n=86), 2011       

Pathogen No. of 
patients

Patients labora-
tory confi rmed Setting Source FUD 

no.
Bacillus cereus   30 . Canteen Stew 1129
Bacillus cereus 12 . Hotel Composite meal 1128
Bacillus cereus 4 . Other Rice 1151
Bacillus cereus 3 . Restaurant Parsley sauce 1122
Bacillus cereus 18 . Restaurant Composite meal 1109
Bacillus cereus 52 . Canteen Spice (pepper) 1097
Bacillus cereus 2 . Restaurant Bulgur 1106
Bacillus cereus 1 . Restaurant Composite meal 1104
Bacillus cereus 15 . School Stew 1077
Bacillus cereus 11 . Restaurant Composite meal 1064
Campylobacter 14 4 Scout camp Unknown 1181
Clostridium perfringens 40 . Hotel Composite meal 1124
Clostridium perfringens 3 . Restaurant Stew 1121
Clostridium perfringens 12 . Canteen Stew 1120
Clostridium perfringens 4 . Restaurant Sandwiches 1108
Clostridium perfringens 37 . Canteen Stew 1090
Clostridium perfringens 3 . Restaurant Stew 1076
Clostridium perfringens 10 . Canteen Composite meal 1055
VTEC 103 7 2 Canteen Composite meal 1098
EPEC 13 1 Private party Buff et meals 1095
ETEC 51 5 Shop Unknown 1138
ETEC 87 4 Canteen Sugar peas imported 1081
Salmonella spp. 4 1 Restaurant Buff et meals 1074
S. Typhimurium DT104 . 5 Shop Pork products (imp/dk) 1116
S. Typhimurium DT120 . 22 National Pork products (imp) 1067
S. Aberdeen 20 6 Private party Buff et meals 1101
S. Strathcona . 43 National Tomatoes ((imp) 1112
Staphylococcus aureus 26 . Restaurant Composite meal 1149
Staphylococcus aureus 6 . Restaurant Stew 1063
Shigella fl exneri 38 1 Private party Buff et meals 1088
Shigella fl exneri 32 10 Private party Buff et meals 1087
Yersinia enterocolitica 30 . National Unknown 1093
Norovirus 50 1 Restaurant Composite meal 1139
Norovirus 22 . Canteen Buff et meal 1137
Norovirus 11 . Institution Composite meal 1136
Norovirus 22 1 Shop Composite meal 1135
Norovirus 8 4 Hotel Buff et meals 1131
Norovirus 15 . Hospital Sandwiches 1150
Norovirus 11 . Restaurant Composite meal 1127
Norovirus 20 . Restaurant Buff et meal 1126
Norovirus 36 3 Shop Composite meal 1123
Norovirus 17 . Restaurant Buff et meals 1125
Norovirus 40 1 Hotel Buff et meals 1114
Norovirus 12 . Private home Raspberries frozen (imp) 1152
Norovirus 25 . Hotel Raspberries frozen (imp) 1113
Norovirus 40 3 Hotel Cake 1110

Continued on the next page
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Appendix B

Table A4. Foodborne disease outbreaksa reported in the Food- and waterborne Outbreak Database (FUD), 
2011 (Continued from previous page)        

Pathogen No. of 
patients

Patients labora-
tory confi rmed Setting Source FUD 

no.
Norovirus 5 4 Private party Raspberries frozen (imp) 1111
Norovirus 37 2 Canteen Buff et meals 1102
Norovirus 15 2 Private home Raspberries frozen (imp) 1094
Norovirus 6 1 Private party Raspberries frozen (imp) 1091
Norovirus 16 . Private party Cakes 1080
Norovirus 18 . Restaurant Buff et meals 1105
Norovirus 32 . Private party Unknown 1148
Norovirus 27 . Institution Composite meal 1079
Norovirus 21 3 Restaurant Cake 1078
Norovirus 14 5 Private party Cake 1070
Norovirus 14 . Hotel Sweets 1073
Norovirus 23 . Restaurant Sandwiches 1069
Norovirus 8 2 Restaurant Buff et meals 1065
Norovirus 120 2 Other Buff et meals 1053
Norovirus 30 . Canteen Buff et meals 1075
Norovirus 20 . Hotel Buff et meals 1068
Norovirus 19 2 Restaurant Buff et meals 1072
Norovirus 5 4 Restaurant Raspberries frozen (imp) 1059
Norovirus 2 . Canteen Raspberries frozen (imp) 1058
Norovirus 60 . School Buff et meals 1050
Norovirus 30 2 Canteen Raspberries frozen (imp) 1057
Norovirus 34 1 Hotel Composite meal 1061
Norovirus 8 3 Private party Cake 1049
Norovirus 113 13 Canteen Raspberries frozen (imp) 1051
Norovirus 35 2 Canteen Buff et meals 1056
Norovirus 16 . Shop Composite meal 1047
Norovirus 2 . Restaurant Sandwiches 1054
Norovirus 11 . Private party Oysters (imp) 1048
Histamin 8 . Shop Fish (Escolar) (imp) 1132
Histamin 2 . Restaurant Fish (Canned tuna) (imp) 1107
Histamin 4 4 Shop Fish (Blue Marlin) (imp) 1089
Histamin 2 . Restaurant Fish (Canned Tuna) (imp) 1071
Lectins 24 . Restaurant Elderberries 1118
Lectins 16 . Canteen Dried beans 1062
Mushrooms 7 . Restaurant Mushrooms 1119
Unknown chemical 
substance 25 . Canteen Pine nuts (imp) 1134

Unknown 15 . Hotel Buff et meals 1099
Unknown 250 . Institution Unknown 1066
Outbreaks related to travel
VTEC O104:H4 26 24 Travel (Restaurant, 

Germany)
Fenugreek sprouts 1086

S. Enteritidis 31 3 Travel (Hotel, Turkey) Unknown 1103
Total 2,051 192

Note: (Imp)= imported product
a) In addition, 1 confi rmed household outbreak involving 2 cases was registered (FUD 1060). It was caused by Norovirus in frozen 
raspberries (imp).
Source: Food- and waterborne Outbreak Database (FUD)
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Table A5. Top 10 (humans) serotype distribution (%) of Salmonella from humans, animals, carcasses and imported 
meat, 2011     

a) Isolates collected from coecum samples taken randomly at slaughter.
b) Sampling of beef and pork carcasses at slaughterhouses according to surveillance programmes (Tables A36 and A37).
c) Sampling in production fl ocks prior to slaughter according to surveillance programmes (Tables A32-A34).
d) Case-by-case control of imported meat. For further information regarding case-by-case control programme, see Annual Report 
on Zoonoses in Denmark 2007.
e) Imported duck meat sampled at retail (centrally coordinated studies, Table A28).   
f) Typhimurium (monophasic) includes the Salmonella strains 1,4,[5],12:i:-.
Source: Danish Veterinary and Food Administration, Statens Serum Institut, and National Food Institute

Monitoring and surveillance data

Appendix C

Human Piga Porkb Beefb Layerc Broilerc Duckc Turkeyc Imported meat (batch)
herds batches batches fl ocks fl ocks fl ocks fl ocks Porkd Beefd Broilerd Turkeyd Ducke

Serotype N=1,166 N=144 N=178 N=20 N=2 N=47 N=72 N=1 N=34 N=3   N=18 N=38 N=132
Enteritidis 25.1 0.7 0 0 50.0 4.3 0 0 0 0 28.2 2.6 3.8
Typhimurium 21.0 27.8 16.3 0 50.0 8.5 1.4 100 11.8 0 0 2.6 34.1
Typhimurium
(monophasic)f

12.1 8.3 11.8 0 0 6.4 0 0 17.7 0 0 10.6 2.3

Strathcona 3.7 0 0 0 0 0 0 0 0 0 0 0 0
Dublin 3.6 0 0 25.0 0 0 0 0 0 66.7 0 0 0
Stanley 3.3 0 0 0 0 0 0 0 0 0 0 0 0
Agona 1.9 0 0 0 0 0 1.4 0 0 0 0 2.6 0
Infantis 1.9 3.5 5.0 0 0 4.3 0 0 2.9 0 5.6 0 0
Virchow 1.5 0 0 0 0 0 0 0 0 0 0 0 0

Kentucky 1.5 0 0 0 0 6.3 0 0 0 0 0 5.3 0
Others 24.1 56.2 38.8 0 0 70.2 94.4 0 64.7 0 72.2 73.7 54.5
Unknown 0.3 3.5 28.1 75.0 0 0 2.8 0 2.9 33.3 0 2.6 5.3
Total 100 100 100 100 100 100 100 100 100 100 100 100 100

uu
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Table A6. Top 10 (human) phage type distribution (%) of S. Typhimurium and the monophasic strains 
1,4,[5],12:i:- from humans, animals and imported meat, 2011 

a-e) See footnotes a-e in Table A5. 
Source: Danish Veterinary and Food Administration, Statens Serum Institut, and National Food Institute

Human Piga Porkb Layerc Broilerc Duckc Turkeyc Imported meat (batch)
herds batch fl ocks fl ocks fl ocks fl ocks Porkd Turkeyd Duckse

Phagetype N=386 N=52 N=50 N=1 N=7 N=1 N=1 N=10   N=5 N=48
DT 193 26.2 7.7 20.0 0 29.0 0 0 50.0 80.0 0
DT 120 18.9 17.3 24.0 100 29.0 0 0 20.0 0 2.1
RDNC 9.3 7.7 12.0 0 29.0 0 0 0 0 4.2
U292 5.4 0 0 0 0 0 0 0 0 0
DT 104 4.1 0 4.0 0 0 0 0 0 20.0 0
DT 104B 3.6 1.9 4.0 0 0 0 0 10.0 0 0
DT 1 3.6 0 0 0 0 0 0 0 0 0
DT 12 3.4 7.7 4.0 0 0 0 0 0 0 0
DT 8 2.8 0 0 0 0 0 0 0 0 72.9
DT 135 2.6 1.9 0 0 0 0 0 0 0 0
Others 14.2 38.5 16.0 0 14.0 0 100 0 0 20.8
Unknown 5.7 17.3 16.0 0 0 100 0 20.0 0 0
Total 100 100 100 100 100 100 100 100 100 100

Table A7. Top 10 (human) phage type distribution (%) of S. Enteritidis from humans, animals and imported 
meat, 2011

a-e): See footnotes a-e in Table A5. 
Source: Danish Veterinary and Food Administration, Statens Serum Institut, and National Food Institute

 Human Piga Layerc   Broilerc Imported meat (batch)
  herds fl ocks   fl ocks Broilerd Turkeyd Duckse

Phagetype  N=293 N=1 N=1   N=2 N=4 N=1     N=5
RDNC 5.8 0 0 0 0 0 0
PT 8 5.1 0 100 0 25.0 0 0
PT 4 4.4 100 0 0 25.0 100 100
PT 1 4.1 0 0 0 0 0 0
PT 13A 3.8 0 0 0 0 0 0
PT 21 3.4 0 0 0 0 0 0
PT 14B 2.7 0 0 0 0 0 0
PT 3 2.4 0 0 0 0 0 0
PT 9C 2.1 0 0 0 0 0 0
PT 11 1.7 0 0 0 0 0 0
Others 5.5 0 0 50 50.0 0 0
Unknown 59.0 0 0 50 0 0 0
Total 100  100  100 100 100 100 100
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Table A9. Occurrence of Salmonella in the table egg layer fl ocks sorted by type of production, 2001-2011

a) One fl ock positive with S. Typhimurium DT 120.
b) One fl ock positive with S. Enteritidis PT 8.    
Source: Danish Agriculture and Food Council, and Danish Veterinary and Food Administration

Deep litter Free range Organic Battery
      N    Positive        N    Positive      N  Positive      N Positive

2002 123 1 49 4 130 4 127 7
2003 191 2 71 2 173 1 167 9
2004 214 0 72 2 175 1 177 2
2005 217 3 70 0 178 0 175 4
2006 185 0 62 0 164 2 148 0
2007 155 2 56 0 146 2 146 1
2008 151 0 61 2 145 1 135 1
2009 133 1 78 0 130 4 110 3
2010 117 0 45 2 136 1 157 5
2011 109 0 40 0 130 1a 131 1b

Table A8. Occurrence of Salmonella in the table egg productiona, 2002-2011

     Rearing period 
     (parent fl ocks)

Adult period 
(parent fl ocks) Pullet-rearing fl ocks Table egg layer fl ocks

              N Positive          N Positive         N Positive       N Positive
2002     15 0     22      0   330      9   619    15
2003     24 0     15      0   367      4   611    10
2004       9 2       9      0   368      1   641      5
2005     16 0       9      0   355      6   655      7
2006     17 0     11      0   289      2   565      2
2007     11 0     12      0   326      0   510       5
2008     10 0       6      0   258      1   508      4
2009     13 0       6      0   253      0   454      8
2010     15 0       9      0   225      0   455      8
2011 8 0 9    0 195    0 410  2b

a) See Tables A32 and A34 for description of the surveillance programmes.
b) One fl ock positive with S. Enteritidis PT 8 and one with S. Typhimurium DT 120. 
Source: Danish Agriculture and Food Council, and Danish Veterinary and Food Administration

Appendix C



41       Annual Report on Zoonoses in Denmark 2011

Table A10. Occurrence of Salmonella in the broiler productiona, 2002-2012

a) See Tables A32 and A33 for description of the surveillance programmes. 
c) In 2003-2005, only one fl ock per house was registered per year although there may have been more than one fl ock in the house, 
however all fl ocks were sampled according to the surveillance programme.
d) From 2006, data cover only samples taken following the Salmonella programme. Verifi cation samples taken once a week by pro-
ducers of poultry meat approved to market Salmonella-free poultry meat are not included. Collection of verifi cation samples started 
in the middle of 2005.
e) From 2008, all AM positive fl ocks are heat treated at slaughter. Sampling is now carried out as verifi cation of the AM results of 
the negative fl ocks. 
f) Data include 65 organic fl ocks. 
g) Include four fl ocks positive with S. Typhimurium, two fl ocks with S. 1,4,5,12:i:- , one fl ock with S. 1,4,12:i:- and two fl ocks with 
S. Enteritidis.
Source: Danish Agriculture and Food Council, and Danish Veterinary and Food Administration  

Rearing period 
(parent fl ocks)

Adult period 
(parent fl ocks) Broiler fl ocks Slaughterhouse 

(fl ocks/batches)
      N    Positive       N    Positive      N  Positive     N Positive

2002 241 2 330 2 4,443 68 1,667 92
2003 265 2 182c 4 4,414 77 1,552 77
2004 275 1 155c 6 4,246 64 1,472 24
2005 214 0 185c 0 4,034 87 1,174 27
2006 190 0 282 5 3,621 71 875d 17
2007 152 0 258 3 3,703 60 884 10
2008 146 0 293 2 3,845 43 518e 3
2009 140 0 225 4 3,767 35 375 3
2010 126 0 200 5 3,773 43 346 1
2011 114 0 213 0 3,795f 47g 306 0

      

a) See Table A35 for description of the surveillance programmes. Th e two major turkey and duck slaughterhouses in Denmark closed 
down in 2004 and 2007, respectively. Th erefore, most commercially reared duck and turkey fl ocks are transported abroad for slaughter.  
b) Include one fl ock positive with S. Typhimurium.
c) One fl ock positive with S. Typhimurium DT 41. 
Source: Danish Agriculture and Food Council 

Duck fl ocks Turkey fl ocks
         N      % pos           N     % pos

2006 266 80.5 11 0

2007 - - 13 0

2008 68 64.7 10 10.0
2009 85 63.5 15 0
2010 108 56.5 24 4.2
2011 95 58.1b 38 2,6c

Table A11. Occurrence of Salmonella in turkey and duck fl ocksa, 2006-2011
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Table A12. Occurrence of Campylobacter in broiler fl ocks and in fresh meat at slaughter, 2004-2011
Broiler fl ocks Chilled broiler meata

N % pos N % pos N % pos N % pos
2004 5,157 27.0 - - 1,603 17.8 - -
2005 4,952 30.4 - - 1,689 12.3 - -
2006 4,522 30.8 - - 959 7.9 - -
2007 4,527 26.8 - - 439 8.2 - -
2008 4,950 26.3 - - 484b 14.7b - -
2009c 4,591 29.4 - - - - 1,179 15.4
2010d - - 3,132 16.5 - - 1,177 10.4
2011 - - 3,379 14.4 - - 1,095 12.7

a) Centrally coordinated studies (see section 10.4 for describtion). Detection limit <10 cfu/g.
b) Data are not compareable with other years as they represent the last two quarters of the year, which is the high prevalent period.
c) From 2009, results from chilled broiler meat are not directly comparable to results from previous years, as additional small 
slaughterhouses has been included in the monitoring. Th e prevalence are now weighted according to the Danish market share.
d) From 2010, results from broiler fl ocks are not comparable to results from previous years, as the sampling method changed from 
cloacal swabs at slaughter to boot swabs collected in the stable 7-10 days before slaughter according to Regulation No. 1469 of 
15/12/2010 as ammened.
Source: Danish Agriculture and Food Council, Danish Veterinary and Food Administration, and National Veterinary Institute 
         

Table A13. Occurrence of Campylobacter in non-heat treated broiler meat at retaila, 2003-2011
Chilled broiler meat (samples) Frozen broiler meat (samples)

Denmark Import Denmark Import
        N       % posb         N       % posb         N      % posb         N      % posb

2003-2004 334 27.2 170 65.7 566 10.9 272 19.6
2004-2005 517 31.1 299 73.2 937 12.2 391 25.9
2005-2006 401 29.8 854 56.3 1,087 13.5 698 31.3
2006-2007 363 31.0 1,128 51.1 897 19.0 812 33.9
2007-2008 1,058 32.8 1,067 53.9 655 29.6 577 44.4
2008-2009 1,459 33.8 1,316 46.7 847 26.1 773 27.7
2009-2010 1,469 35.6 1,292 46.9 1,026 32.4 676 23.6
2010-2011 1,596 38.9 1,015 52.9 906 36.5 296 31.5

a) Centrally coordinated studies (see section 10.4 for describtion). Detection limit <0.1 cfu/g. 
b) Th e prevalence is calculated as a mean of quarterly prevalences based on the sum of data from the two years specifi ed.
Source: National Food Institute
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Table A14. Relative distribution of Campylobacter species (%) in broilers before slaughtera, 2003-2009 and 
2011

        N   C. jejuni C. upsaliensis      C. coli  NT/other 
2003 113 92.9 0 6.2 0.9
2004 101 94.1 0 5.9 0
2005 109 90.8 2.8 0 6.4
2006 113 92.0 0.9 7.1 0
2007 111 91.9 5.4 0.9 1.8
2008 100 90.5 2.8 0 6.6
2009 105 89.0 0 11.0 0
2010 - - - - -
2011 46 95.7 0 4.3 0

a) Positive isolates collected as part of the DANMAP programme was examined using conventional microbiological methods.
Source: National Food Institute     
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Figure A2. Serological surveillance of Salmonella in slaughter pigsa, 2006-2011. Percentage of seropositive 
meat juice samples (fi rst sample per herd per month)b 

Figure A1. Serological surveillance of Salmonella in breeding and multiplying pigsa based on monthly testing 
of blood samples, 2006-2011 

a) For more information about the surveillance programme, see Table A37.
b) Th e peak in late summer 2007, and the very low level during 2008 were due to technical problems in the laboratory. Peaks in 
April 2006, January 2010 and August 2011 were due to data transfer problems.
Source: Danish Agriculture and Food Council     
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a) For more information about the surveillance programme, see Table A37.
Source: Danish Agriculture and Food Council 
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Figure A3. Salmonella in pork, monitored at slaughterhousesa, 2006-2011  

a) For more information about the surveillance programme, see Table A37.
Source: Danish Veterinary and Food Administration     

Table A15. Occurrence of zoonotic pathogens in pigs and pork in Denmark, 2011
Herds Animals/Samples

  Zoonotic pathogen    N    Pos         N     Pos   % pos
At farm

Brucella abortusa -     - 31,000 0 0
Leptospirab 59 2 100 3 3.0

At slaughterhouse (slaughter pigs)
Salmonella spp.c,d 7,427 358 - - -

Salmonella spp.c,e (slaughtering >50 pigs/month) - - 22,025 - 1.3f

Salmonella spp.c,e (slaughtering 50 or less pigs/month) - - 140 - 0.7
Salmonella spp.c,g 834 144 17.3
Trichinella spp.h -    - 20,693,556 0 -
Mycobacterium bovisi - - 20,290,046 0 -
Echinococcus granulosis/multilocularisi - - 20,290,046 0 -

a) Including samples from boars (examined at pre-entry, every 18 month, and prior to release from semen collection centres) (14,351 
samples), samples collected in connection with export (16,509 samples), import (22 samples) or diagnostic samples (20 samples). 
5-8 ml blood samples were analysed using either the SAT, RBT, CFT or ELISA methods.
b) Sampling is based on suspicion of leptospirosis due to increased abortions or other reproductive problems in a herd. Samples are 
investigated using immunofl ourescence techniques.
c) See Table A37 for describtion of the Salmonella surveillance programme.
d) Data are from December 2011. Slaughter pig herds monitored using serological testing of meatjuice samples collected at slaughter. 
Herds belonging to level 2 and 3 were defi ned as Salmonella positive.
e) Swab samples from four designated areas of the half-carcass were collected at the slaughterhouse aft er min. 12 h chilling. Sample 
size is 4x100 cm2. Samples from fi ve animals were pooled, except at slaughterhouses where 50 pigs or less were slaughtered per 
month, in which case samples were analysed individually.
f) When estimating the prevalence of Salmonella, both the loss of sensitivity and the probability of more than one sample being 
positive in each pool are taken into consideration. A conversion factor has been determined on the basis of comparative studies, 
as described in Annual Report 2001.
g) Coecum samples are randomly collected from slaughter pigs at slaughter.
h) Samples collected from slaughter pigs at slaughter were examined using the method described in Directive 2075/2005/EEC. In 
2007, Denmark achieved offi  cial status as region with negligible risk of Trichinella, according to EU Regulation (EC) No 2075/2005.
i) Slaughter pigs were examined by meat inspectors at slaughter.
Source: Danish Veterinary and Food Administration, National Veterinary Institute, and National Food Institute
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Table A16. Occurrence of zoonotic pathogens in cattle and beef in Denmark, 2011

a) Denmark has been declared offi  cially brucellosis free since 1979. Th e last outbreak was recorded in 1962. Including samples from 
bulls (examined at pre-entry, every year, and prior to release from semen collection centres) (1,476 samples), samples collected in 
connection with export (676 samples), import (5 sample) or diagnostic samples (76 samples). 5-8 ml blood samples were analysed 
using either the SAT, RBT, CFT or ELISA methods.
b) Denmark has been declared offi  cially tuberculosis free since 1980. Th e last case of TB in cattle was diagnosed in 1988. 
c) Analysis using the tuberculin test. Including samples from bulls (examined at pre-entry, every year, and prior to release from 
semen collection centres) (1,450 samples), samples collected in connection with export (2,634 samples)
d) Bulk tank milk samples taken for diagnostic testing and analysed using an ELISA method.
e) Serum samples taken for diagnostic testing and analysed using an ELISA method. An additional 6 samples from placenta was 
analysed using the FISH method, two sample was positive.
f) See Table A36 for describtion of the surveillance programme. Swab samples from four designated areas of the half-carcass were 
collected at the slaughterhouse aft er min. 12 h chilling. Sample size is 4x100 cm2. Samples from fi ve animals were pooled, except at 
slaughterhouses where 50 cattle or less were slaughtered per month, in which case samples were analysed individually.
g) When estimating the prevalence of Salmonella, both the loss of sensitivity and the probability of more than one sample being 
positive in each pool are taken into consideration. A conversion factor has been determined on the basis of comparative studies, as 
described in Annual Report 2001.
h) Slaughtered cattle were examined by the meat inspectors at slaughter. 
i) Caecal content are tested from one animal per herd, collected at slaughter (DANMAP programme). A 25 g faecal sample from one 
slaughter calf per herd is examined using overnight enrichment, immunomagnetic separation method and plating on CT-SMAC 
plates for O157.
Source: Danish Veterinary and Food Administration, Danish Agriculture and Food Council, National Veterinary Institute, and 
National Food Institute

Figure A4. Salmonella in beef, monitored at slaughterhousesa,, 2006-2011    
 

a) For more information about the surveillance programme, see Table A36.
Source: Danish Veterinary and Food Administration      

Herds Animals/Samples
  Zoonotic pathogen    N    Pos        N    Pos % pos
At farm

Brucella abortusa       -    - 2,236 0 -
Mycobacterium bovib, c - - 4,084 0 -
Coxiella burnetii 47d 36 178e 13 7.3

At slaughterhouse

Salmonella spp.f (slaughtering >50 cattle/month) - - 7.635 - 0.4g

Salmonella spp.f (slaughtering 50 or less cattle/month) - - 242 - 0
Mycobacterium bovisb, h       -   - 517,503 0 -
VTEC O157i 237 4 - - -
Echinococcusus granulosis/multilocularish    -   - 517,503 0 -
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Table A17. Cattle herds in the S. Dublin surveillance programmea, January 2011
Non-milk 

producing herds
Milk producing 

herds
Salmonella Dublin level        N   %         N            %
Level 1 1a On the basis of milk samples 793 5.9 3,333 90.0

1b On the basis of blood samples 11,724 87.3 25 0.7

Total Probably Salmonella Dublin free 12,517 93.3 3,358 90.6
Level 2 2 Titer high in blood- or milk samples 64 0.5 89 2.4

2R Titer high, offi  cial restrictions 329 2.5 244 6.6
2 Contact with herds in level 2 or 3 291 2.2 12 0.3
Total Non Salmonella Dublin free 684 5.1 345 9.3

Level 3 Total Salmonellosis, offi  cial supervision 0 0 2 0.1
Unknown Too few blood samples 221 1.6 0 0
Total number of herds sampled 13,422 100 3,705 100

a) See Table A36 for description of the surveillance programme.  
Source: Danish Agriculture and Food Council

Table A18. Relative distribution of Campylobacter (%) in pig and cattle herdsa, 2002-2009 and 2011 
            

a) Samples were collected as part of the DANMAP programme. Caecal content was tested from one animal per herd.
b) From 2008, samples are only tested for C. coli and C. jejuni.
Source: National Food Institute   

Pigs Cattle
  N C. coli C. jejuni other/unknown N C. coli C. jejuni other/unknown

2002 193 97.9 2.1 0 57 0 96.5 3.5
2003 242 - - 100 56 - - 100
2004 152 98.0 1.3 0.7 43 2.3 97.7 0
2005 158 97.5 2.5 0 31 0.0 100 0
2006 154 97.4 2.6 0 99 15.2 84.8 0
2007 205 97.6 2.4 0 93 4.3 95.7 0
2008b 198 97.5 2.5 - 103 4.9 95.1 -
2009 160 85.6 14.4 - 110 2.7 97.3 -
2010 - - - - - - - -
2011 168 96.4 3.6 - 123 8.1 91.9 -
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  2011  2010  2009
N Positive N Positive N Positive

Feed processing plants (process control)a:
Ordinary inspections - clean zone 7,359 10d 7,963 12 7,781 3
Ordinary inspections - dirty zone 767 72e 548 58 340 28

Compound feed, farm animals 386 0 390 0 384 0
Feed materials, farm animalsb 1,849 60f 1,285 49 1,051 85
Transport vehicles, clean zone/hygiene samplesc 835 0 963 0 1,176 1
Transport vehicles, dirty zone/hygiene samplesc 273 0 224 1 29 0

Table A20. Feed business operators own sampling of Salmonella in compound feeds, feed processing and 
feed material (batch-based data), 2009-2011    

a) Presence of Salmonella in compound feed is indirectly monitored by environmental samples collected during feed processing.
b) Predominantly soy bean meal and rapeseed cake.
c) Samples from transport vehicles (hygiene samples) prior to loading of feed compounds.
d) S. 1,4,12:b:-, S. Mbandaka and Salmonella spp..
e) S. 1,4,12:b:-, S. Falkensee, S. Havana, S. Infantis, S. Liverpool, S. Livingstone, S. Meleagridis, S. Montevideo and Salmonella spp..
f) S. Agona, S. Amsterdam, S. . Banana, S. California, S. Cerro, S. Derby, S. Havana, S. Infantis, S. Kingston, S. Lexington, S. Lexington 
car 15,34, S. Mbandaka, S. Minnesota, S. Orion, S. Putten, S. Rissen, S. Soerenga, S. Typhimurium and S. Yoruba.
Source: Danish Plant Directorate and the feed business operators. From October 1st 2011 the Danish Plant Directorate merged with 
the Danish Veterinary and Food Administration.

Table A19. Results from the intensifi ed control of Salmonella and Campylobacter in fresh meat based on a 
case-by-case risk assessment, 2011     

a) Th e Salmonella prevalence in each batch is based on the proportion of positive pooled samples (12 pools per batch) and number 
of subsamples per pool. 
b) Th e batch was sanctioned due to the Danish zero tolerance to Salmonella in broiler meat.
Source: Danish Veterinary and Food Administration, and National Food Institute

No. of batches 
tested

No. of batches 
positive

No. of batches 
sanctioned

Mean preva-
lence in positive 
batchesa

Mean relative 
human risk in 
positive batches

Campylobacter
Danish Broiler 265 34 3 36.3% 3.4
Imported Broiler 212 53 2 34.4% 2.8

Turkey 214 21 0 12.3% 0.8
Salmonellaa

Danish Beef 110 3 3 22.2% 261.0
Pork 259 25 4 10.4% 5.8
Broiler 96 1 1b 3.6% 0.4

Imported Beef 110 2 1 16.8% 174.3
Pork 256 27 7 7.4% 25.1
Broiler 212 12 9 44.6% 5.1
Turkey 214 27 4 14.3% 21.6
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Table A22. Salmonella in three categories of meat and bone meal by-products not intended for human 
consumptiona, 2011

Category of 
processing plant

 Own-check samples Product samples
  N Positive N           Positive

1+2 By-products of this material cannot be used for 
feeding purposes

522 0 - -

2 By-product of this material may be used for feed for 
fur animals

57 0 15 0

3 By-products from healthy animals slaughtered in a 
slaughterhouse. Products of these may be used for 
petfoodb and for feed for fur animals

1,349 11 979 7

Total 1,928 1,100 994 7  
a) Regulation No. 1774 of 03/10/2002.
b) For cats and dogs. Only by-products from pigs are used in this petfood.
Source: Danish Veterinary and Food Administration

Table A21. Control of Salmonella in compound feeds, feed processing and feed material (batch-based data), 
2008-2011

2011 2010 2009 2008
N Positive N Positive N Positive N Positive

Feed processing plants (process control)a:
Ordinary inspectionsc 377 12d 558 5 907 18 1,085 18

Feed materials, farm animalsb 68 3e 379 24 186 4 174 12
a) See footnote a) to Table A20. Companies are sampled one to four times per year.
b) See footnote b) to Table A20.
c) Primarily fi ndings of Salmonella in the dirty zone. 
d) S. Agona, S. Cerro, S. Hartford, S. Havana, S. Infantis, S. Mdandaka, S. Putten, S. Senft enberg.
e) S. Havana, S. 1,4,12:b:- and one non typeable.
Source: Danish Plant Directorate. From October 1st 2011 the Danish Plant Directorate merged with the Danish Veterinary and 
Food Administration.
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Table A23. Pathogens in ready-to-eat vegetables and herbsa, 2011
Salmonella Campylobacter E. coli (>100 cfu/g)

Type of sample N Pos N Pos N Pos

Vegetables

Baby corn 18 0 18 1i 18 6

Cucumber 29 1d 29 0 29 0

Pepper 27 0 27 0 27 0
Salad 54 0 54 2j 54 1
Sprouts 27 0 27 0 27 1

Sugar peas 36 0 36 1k 36 1

Tomato 30 0 30 0 30 0

Other vegetablesb 35 0 35 0 35 0

Herbs

Coriander 9 1e 9 0 9 1

Lemon Grass 1 0 1 0 1 0

Parsley 26 1f 26 0 26 0

Rosemary 2 1g 2 0 2 1

Sage 1 0 1 0 1 0

Spearmint 7 0 7 0 7 0

Spring onions 18 0 18 1l 18 1

Tarragon 2 1h 2 0 2 0

Other herbsc 20 0 20 0 20 0

Total 342 5 342 5 342 12
a) Centrally coordinated study (see section 10.4 for describtion) to control and investigate Salmonella, Campylobacter and E. coli 
in Danish and imported ready-to-eat vegetables, sprouts and herbs.
b) Caulifl ower (6 batches), spring cabbage (6), broccoli (5), celery (4), cabbage (3), brussels sprouts (2), red cabbage (2),  zucchini 
(2), aspargus (1),  beans (1), chili (1), fennel (1), and onions (1)
c) Chives (8 batches), basil (4), thyme (3), dill (2), chervil (1), pepper corns (1), and watercress (1). 
d) Salmonella sp. in a batch from Spain.
e) S. Weltevreden in a batch from Vietnam.
f) S. Kasenyi in a batch from Italy.
g) S. Newport in a batch from Uganda.
h) S. Montevideo in a batch from Israel.
i) From Th ailand.
j) One batch from Italy and one batch from France.
k) From Kenya.
l) From Th ailand.
Source: Danish Veterinary and Food Administration
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Table A24. Occurrence of zoonotic pathogens in pets, zoo animals and wild life in Denmarka, 2011

a) All samples are analysed based on suspicion of disease and does not refl ect the country prevalence.
b) 13 birds of 368 tested in a survey.
c) One fi tchew, fi ve badgers, four hedgehogs and one raccoon dog.
d) Four hedgehogs.
e) Two swans, one greylag goose, two Carduelis chloris and seven pigeons.
f) Th ree fallow deer, 19 raccoon dogs and 31 roe deer.
g) One fallow deer, three raccoon dogs and nine roe deer.
h) Two phesants and one sea eagle.
i) Two raccoons, 58 raccoon dogs and 71 foxes.
j) In 2007, Denmark achieved offi  cial status as region with negligible risk of Trichinella, according to EU Regulation (EC) No 
2075/2005. 300 fox, 18 mink, fi ve raccoon dog, fi ve other predatin mammals and four badger,
k) One cow and one sheep.
l) 18 bats.
 Source: National Veterinary Institute, and Danish Veterinary and Food Administration

Pet animals Zoo animals Wildlife

Dogs Cats Others Mammals 
& reptiles Birds Mammals Birds

Zoonotic pathogen N Pos N Pos N Pos N     Pos  N  Pos N Pos N Pos
Salmonella spp. 3 0 0 - 0 - 11 0 3 0 11c 4d 12e 0
Campylobacter spp. 2 0 0 - 0 - 2 0 0 - 0 - 0 -
Brucella canis/abortus 0 - 0 - 0 - 2 0 0 - 0 - 0 -

Chlamydia psittaci 0 - 0 - 443 16b 1 0 0 - 0 - 6 0
Cryptosporidium spp. 8 0 4 3 0 - 12 1 0 - 53f 13g 3h 0
Echinococcus 0 - 0 - 0 - 0 - 0 - 105i 0 0 -
Trichinella spp.j 0 - 0 - 0 - 0 - 0 - 332 0 0
Lyssavirus (classical) 1 0 2 0 2k 0 0 - 0 - 0 - 0 -
European Bat Lyssavirus 0 - 0 - 0 - 0 - 0 - 18l 0 0 -

Table A25. The Bovine Spongiform Encephalopathy (BSE) surveillance programmea for cattle, 2011

a) According to the EU Regulation (EC) 999/2001 as amended, Commission Decision 2009/719/EC as amended and Danish Order 
no. 499 of 26/05/2011 as amended.
b) Samples (brain stem material) are tested using a IDEXX technique or Prionics-Check PrioStrip. Confi rmatory testing is carried 
out using Western blot (defi nitive diagnosis if positive case), else with histopathology or immunohistochemistry. Further confi r-
mation on autolysed material is performed at the European Union TSE reference laboratory.
Source: National Veterinary Instistute, and Danish Veterinary and Food Administration

Type of surveillance                             Nb                          Positive
Active surveillance

Healthy slaughtered animals (>48 months) 99,140                                0
Risk categories:

Emergency slaugthers (>48 months) 595                                 0
Slaughterhouse antemortem inspection revealed suspi-
cion or signs of disease (>48 months)

0                                 0

Fallen stock (>48 months) 22,280                                 0
Animals from herds under restriction 0                                 0

Passive surveillance
Animals suspected of having clinical BSE 5                                 0

Total 122,020                                0
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Table A27. Distributiona (%) of prion protein genotype of sheep 
randomly selected, 2011  

Genotype Sheep
n=100

NSP 1 ARR/ARR 14.0
NSP 2 ARR/AHQ 5.0

ARR/ARQ 31.0
ARR/ARH/Q 2.0

NSP 3 (ARQ/ARQ) ARQ/ARQ 44.0
NSP 3 (Other) AHQ/AHQ 1.0

AHQ/ARQ 0
ARH/ARH 1.0
ARH/ARQ 1.0
ARQ/ARH 0
ARQ/AHQ 0

NSP4 ARR/VRQ 1.0
NSP5 ARQ/VRQ 0

AHQ/VRQ 0
Total 100

a) Th e genotypes were grouped in the NSP classifi cation system according to their 
diff erent susceptibility: NSP 1: Genetically most resistant, NSP 2: Genetically 
resistant, NSP 3: Genetically little resistance, NSP 4: Genetically susceptible, and 
NSP 5: Genetically highly susceptible.  
Source: National Veterinary Institute
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Table A26. The Transmissible Spongiform Encephalopathy (TSE) surveillance programmea for sheep and 
goats, 2011    

Type of Surveillance                                           Nb Positive
Active surveillance 

Fallen stock (>18 months) 7,738       0
Animals from herds under restriction 4       0

Passive surveillance
Animals suspected of having clinical TSE 1       0

Total 7,743      0
a) According to the EU Regulation (EC) 999/2001 as amended and Danish Order no. 1288 of 20/12/2011.
b) Samples (brain stem material) are tested using a IDEXX technique or Prionics-Check PrioStrip. Confi rmatory testing is carried out 
using Western blot (defi nitive diagnosis if positive case), else with histopathology or immunohistochemistry. Further confi rmation 
on autolysed material is performed at the European Union TSE reference laboratory.
Source: National Veterinary Institute, and Danish Veterinary and Food Administration
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Table A28. Centrally coordinated studies conducted in 2011

Title of project No. of 
samples Pathogen surveyed Futher information

DANMAP, antimicrobial resistance in 
Danish and imported broiler, beef and 
pork

1,000 Salmonella spp., Campylobacter,  
E. coli, Enterococcus faesium, 
Enterococcus faecalis

Results are presented in the 
DANMAP Report 2011

Listeria monocytogenes, Salmonella 
spp., E. coli and Staphylococci in fi sh 
goods from Greenland

100 Salmonella spp., E. coli, 
Staphylococci, L. monocytogenes

Results are being processed

Microbiological classifi cation of mussel 
production areas in Denmark 2011

50 Salmonella spp., E. coli Results are being processed

MRSAc, ESCd and Clostridium diffi  cile 
in pigs, broilers and cattle

1,250 E. coli, Staphylococcus aureus, 
Clostridium diffi  cile

Continues in 2012

Campylobacter spp. in fresh, chilled 
Danish broiler meat

1,200 Campylobacter spp. Appendix C, Table A12

Campylobacter spp. in fresh, chil-
led and frozen Danish and imported 
broiler meat

1,800 Campylobacter spp. Appendix C, Table A13

Salmonella spp. and Campylobacter 
spp. in fresh imported duck and turkey 
meat

800 Campylobacter spp.,                  
Salmonella spp.

Appendix B, Tables A5-A7 
(only data on ducks)

Intensifi ed control for Salmonella spp. 
and Campylobacter spp. in fresh Da-
nish and imported meat

1,245a Salmonella spp.,                      
Campylobacter spp.

Appendix C, Table A19

Salmonella spp. in pork during cutting/
retail

900 Salmonella spp. Results are being processed

Salmonella spp. in table eggs - trade 150 Salmonella spp. Results are published on 
DVFA website www.fvst.dk

Salmonella spp. in dry snack nuts and 
fruits

300 Salmonella spp. Results are being processed

Listeria monocytogenes -meat compa-
nies- environmental samples

400 L. monocytogenes Continues in 2012

Listeria monocytogenes -consumer 
exposure

2,000 L. monocytogenes Results are being processed

Microbiological quality in minced 
meat - retail

1,000 Total viable count, Salmonella 
spp., E.coli

Results are being processed

Microbiological quality of ice for chil-
ling

100 Total viable counts, coliforms 
and E. coli

Results are being processed

EU-baseline, Listeria monocytogenes 160 L. monocytogenes Results are being processed
Salmonella spp. and E. coli in raw, fro-
zen scallop from Greenland

50 Salmonella spp.,
E. coli

Results are being processed

Pathogens in Danish and imported 
ready-to-eat vegetables

1,400 Salmonella spp., E. coli,  Campy-
lobacter spp.

Results are being processed

Slaughter hygiene -small slaughter-
houses

500 Total viable counts, Salmonella 
spp., Escherichia coli

Results are published on 
DVFA website www.fvst.dk

Milk and dairy, pathogens and hygiene 800 Salmonella spp., L. mo-
nocytogenes, S. aureus, 
Enterobacteriaceae/E. coli

Results are being processed

Continued on the next page
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a) Batches. 
b) Verotoxin-producing Escherichia coli.   
c) MRSA: Methicillin-resistant Staphylococcus aureus.
d) ESC: Expanded-Spectrum Cephalosporin-Resistant Strains.
Source: Danish Veterinary and Food Administration, and National Food Institute

Table A28. Centrally coordinated studies conducted in 2011 (Continued from previous page)

Title of project No. of 
samples Pathogen surveyed Futher information

Pathogens in imported cheese 250 Salmonella spp., L. monocytoge-
nes, S. aureus

Results are being processed

Pathogens in salad bars 750 Salmonella spp., L. monocytoge-
nes, E. coli

Results are being processed

Pathogens in cut salat 100 Results are being processed
Salmonella -pork meat- retail 300 Salmonella Results are being processed
Salmonella -pork meat- wholesale 350 Salmonella Results are being processed
ESC and E. coli in poultry meat 3,000 ESC, E. coli Continues in 2012
Listeria monocytogenes -meat products- 
retail

750 L. monocytogenes Continues in 2012

Listeria monocytogenes -meat products- 
wholesale

400 L. monocytogenes Continues in 2012

Salmonella in herbs (importcontrol) 50 Salmonella Continues in 2012
MRSAc, ESCd in pigs at slaughterhouse 1,600 S. aureus, E. coli Continues in 2012
MRSAc, ESCd in herds 960 S. aureus, E. coli Results are being processed
Salmonella in swineherds 
-litter samples

100 Salmonella Continues in 2012
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Table A29. Listeria monocytogenes in Danish produced ready-to-eat foodsa, 2011     
     Samples analysed by a 

qualitative methodb
Samples analysed by a 
quantitative method

Batchesc Single samples Batchesc Single samples
Food category Sampling place N Pos N Pos N Pos N Pos
Cheese, RTE At processing 63 0 9 0 31 1d 1 0
  At retail 5 0 2 0 5 0 125 0
Milk and dairy products, RTE  At processing                  73 0 10 0 29 0 2 0
      At retail 0 0 0 0 1 0 3 0
Products made from broiler 
meat, RTE

At processing 0 0 0 0 12 4e 0 0
At retail 2 0 0 0 0 0 109 0

Products made from other 
poultry meat, RTE

At processing 1 0 0 0 0 0 0 0
At retail 0 0 0 0 3 0 5 0

Products made from pork, 
RTE

At processing 44 3 24 0 88 2f 19 1df

At retail 11 1 11 4 66 1f 1,021 5g

Products made from beef, 
RTE

At processing 8 0 0 0 10 0 1 0
At retail 2 0 0 0 25 0 124 2f

Fruit, RTE At processing 2 1 0 0 6 0 5 0
At retail 0 0 2 0 0 0 2 0

Vegetables, RTE At processing 5 0 12 0 31 0 51 0
At retail 3 0 2 0 4 0 333 0

Fish and Fishery products, 
RTE

At processing 30 6 10 1 40 2d 10 0
At retail 4 0 0 0 0 0 397 15h

Shellfi sh and products there 
off , RTE

At processing 14 0 0 0 68 0 4 0
At retail 0 0 0 0 0 0 8 0

Other RTE products At processing 5 0 3 0 19 0 4 0
At retail 7 1 1 0 7 1d 234 1f

a) Samples are collected by the Regional Veterinary and Food Competent Authorities according to EU Regulation (EC) No 
2073/2005. 
b) Listeria monocytogenes present in a 25 g sample of the product.     
c) 5 samples from each batch, analysed individually.
d) >100 cfu/g detected in the samples. cfu: Coloni forming units.
e) 10-100 cfu/g detected in one sample, >100 cfu/g detected in three samples.
 f) 10-100 cfu/g detected in the samples. 
g) 10-100 cfu/g detected in four samples, >100 cfu/g detected in one sample.
h) 10-100 cfu/g detected in six samples, >100 cfu/g detected in nine samples
Source: Danish Veterinary and Food Administration
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Appendix D

Monitoring and surveillance programmes

Table A30. Overview of notifi able and non-notifi able human diseases presented in this report, 2011

a) Danish order no. 277 of 14/04/2000. Cases must be notifi ed to Statens Serum Institut.
b) Th e regional microbiological laboratories report confi rmed cases.   
c) Th e physician report individually notifi able infections.   
d) Th e laboratories voluntarily report confi rmed cases.   
Source: Statens Serum Institut

Patogen Notifi able Notifi cation route
Bacteria

Brucella spp. no -
Campylobacter spp. 1979a Laboratoryb

Chlamydophila psittaci (Ornithosis) 1980a Physicianc

Listeria monocytogenes 1993a Physician
Leptospira spp. 1980a Physician
Mycobacterium bovis/ tuberculosis 1905a Physician (and laboratoryd)
Coxiella burnetii no -
Salmonella spp. 1979a Laboratory
VTEC 2000a Physician and laboratory
Yersinia enterocolitica 1979a Laboratory

Parasites
Cryptosporidium spp. no -
Echinococcus multilocularis no -
Echinococcus granulosus no -
Toxoplasma gondii no -
Trichinella spp. no -

Viruses
Lyssavirus (Rabies) 1964a Physician (via telephone)

Prions
BSE/Creutzfeld Jacob 1997a Physician
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Patogen Notifi able EU legislation Danish legislation
Bacteria

Brucella spp.
      Cattle

1920a             
OBF in 1979b Decision 2003/467/EC Order no 305 of 3/5 2000 

      Sheep and goats ObmF in 1995c Decision 2003/467/EC Order no. 739 of 21/8 2001
      Pigs Last case in 1999 Directive 2003/99/EC Order no. 205 of 28/3 2009
Campylobacter spp. no - -
Chlamydophila psittaci 
      Birds and poultry

1920 -  
Order no. 871 of 25/8 2011

Listeria monocytogenes no - -
Leptospira spp. (only in 
production animals)

2003 - Act no. 432 of 09/06/2004

Mycobacterium bovis/tuber-
culosis
      Cattle

1920a                                            
OTF in 1980d Decision 2003/467/EC Order no. 1417 of 11/12 2007

Coxiella burnetii 2005 - Act no. 432 of 09/06/2004
Salmonella spp.
      Cattle
      Swine
      Poultry

1993e -
Order no. 1723 of 22/12/2010 
Order no. 1722 of 22/12/2010
Order no. 1462 of 16/10/2009

VTEC
Yersinia enterocolitica no - -

Parasites
Cryptosporidium spp. no - -
Echinococcus multilocularis 2004 Council Directive 64/433/EC Act no. 432 of 09/06/2004
Echinococcus granulosus 1993 Council Directive 64/433/EC Act no. 432 of 09/06/2004
Toxoplasma gondii no - -
Trichinella spp. 1920a Regulation 2075/2005/EC Order no. 412 of 28/05/2008

Viruses
Lyssavirus 1920 - Order no. 330 of 14/04/2011

Prions
TSE
      Sheep and goats yes Regulation 999/2001/EC 

(as amended)
Order no. 1288 of 20/12/2011 

BSE
      Cattle yes Regulation 999/2001/EC 

(as amended)
Order no. 499 of 26/05/2011
(as amended)

Table A31. Overview of notifi able and non-notifi able animal diseases presented in this report, 2011

a) Clinical cases, observations during the meat inspection at the slaughterhouse, positive blood samples or fi nding of agens are 
notifi able.   
b) Offi  cially Brucellosis Free (OBF) according to Council Directive 64/432/EC as amended and Commision Decision 2003/467/EC. 
No cases in cattle since 1962.   
c) Offi  cially B. melitensis Free (ObmF) according to Council Directive 91/68/EC and Commision Decision 2003/467/EC. Never 
detected in sheep or goat.  
d) Offi  cially Tuberculosis Free (OTF) according to Council Directive 64/432/EC as amended and Regulation (EC) No 1226/2002, 
and Commission Decision 2003/467/EC. No cases in cattle since 1988 or in deer since 1994.   
 e) Only clinical cases notifi able.
Source: Danish Veterinary and Food Administration    
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Time Samples 
taken Material Material

Rearing fl ocks Grandparent generation Parent generation
Day-olda,b Per 

delivery
5 transport crates from one delivery: 
crate liners (>1m2 in total) or swab 
samples (>1m2 in total). Analysed as 
one pool.

5 transport crates from one delivery: 
crate liners (>1m2 in total) or swab 
samples (>1m2 in total). Analysed as 
one pool.

1st  & 2nd weekb, c Per unit - 2 pairs of boot swabs (analysed as one 
pooled sample) or 1 faeces sample of 
60g.

4th weeka,c Per unit 5 pairs of boot swaps (analysed as two 
pooled samples), or 1 faeces sample 
consisting of 2x150g.

2 pairs of boot swabs (analysed as one 
pooled sample) or 1 faeces sample of 
60g.

8th weekb,c Per unit 2 pairs of boot swabs (analysed as one 
pooled sample). Cage birds: 60x1g 
samples of fresh droppings. Analysed 
as one pool. 

2 pairs of boot swabs (analysed as one 
pooled sample). Cage birds: 60x1g 
samples of fresh droppings. Analysed 
as one pool.

2 weeks prior to 
movinga,d

Per unit 5 pairs of boot swabs (analysed as two 
pooled samples), or 1 faeces sample 
consisting of 2x150g. 

2 pairs of boot swabs (analysed as one 
pooled sample) or 1 faeces sample of 
60g.

Adult fl ocks Grandparent generation Parent generation
Every two weeksa,b 
(Every 16th week)e

Per fl ock Hatcher basket liners from 5 baskets 
(>1m2 in total) or 10g of broken egg-
shells from each of 25 hatcher baskets 
(reduced to 25g sub-sample). Analy-
sed as one pool. 

Hatcher basket liners from 5 baskets 
(>1m2 in total) or 10g of broken eggs-
hells from each of 25 hatcher baskets 
(reduced to 25g sub-sample). Analysed 
as one pool. 

Aft er each hatchb Per hatch Wet dust samples. Up to four hatchers 
of the same fl ock can be pooled.

Wet dust samples. Up to four hatchers 
of the same fl ock can be pooled.

Every weekb Per unit - 2 pairs of boot swabs (analysed as one 
pooled sample) or 1 faeces sample of 
60g.

0-4 weeks aft er 
moving, 8-0 weeks 
before slaughterb,d

Per unit 5 pairs of boot swabs (analysed as two 
pooled samples), or 1 faeces sample 
consisting of 2x150g.

5 pairs of boot swabs (analysed as two 
pooled samples), or 1 faeces sample 
consisting of 2x150g.

Aft er positive 
fi ndingsb,d

Per unit 5 pairs of boot swabs (analysed as two 
pooled samples), 2 dust samples (250 
ml) and 5 birds (analysed for antimi-
crobial substances. 

5 pairs of boot swabs (analysed as two 
pooled samples), 2 dust samples (250 
ml) and 5 birds (analysed for antimi-
crobial substances). 

Appendix D

Table A32. Salmonella surveillance programme for the rearing fl ocks and adult fl ocks of the grandparent and 
parent generation of the broiler and table egg production, 2011

a) Sampling requirements set out by Regulation (EC) No 2160/2003.
b) Samples collected by the food business operator.
c) Order no 1463 of 16/12/2009.
d) Samples collected by the Regional Veterinary and Food Competent Authorities.
e) When eggs from a fl ock exceed the capacity of one incubator, each incubator should be sampled as described.
Source: Danish Veterinary and Food Administration
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Appendix D

Table A33. Salmonella and Campylobacter surveillance programme for the broiler fl ocks, 2011

a) Regulation (EC) No 2160/2003.
b) Order no 1462 of 16/12/2009.     
c) Samples collected by the food business operator.
d) Once a year, one pair of socks is collected by the Regional Veterinary and Food Competent Authorities. 
e) Samples are collected by a representative of the slaughterhouse, laboratorium or the Regional Veterinary and Food Competent 
Authorities. 
 Source: Danish Veterinary and Food Administration     

a) Sampling requirements set out by Regulation (EC) 2160/2003.
b) Order no 1260 of 15/12/2008.
c) Samples collected by the Regional Veterinary and Food Competent Authorities.
d) Samples collected by the food business operator.
e) According to Regulation (EC) 2160/2003 sample collection must be carried out every 15 weeks as a minimum.
Source: Danish Veterinaty and Food Administration

Table A34. Salmonella surveillance programme for the pullet-rearing, table egg layer and barnyard/hobby 
fl ocks in the table egg production, 2011
    

Time Samples taken Material
Salmonella

15 - 21 days before slaughtera,c,d Per fl ock 5 pairs of boot swabs. Analysed individually.
7 - 10 days before slaughterb,e Per fl ock 5 pairs of boot swabs. Analysed individually.
Aft er slaughterb,c Per batch 300x1g neck skin , analysed in pools of max. 60 grams. 

Sampling size depends on whether the slaughterhouse 
slaughters only AM-negative fl ocks or AM-negative as well 
as AM-positive fl ocks. 

Campylobacter
7 - 10 days before slaughterb,e Per fl ock 1 pair of boot swabs.

Time Samples taken Material
Pullet- rearing

Day-olda,d Per delivery 5 transport crates from one delivery: Crate liner (> 1 m2 in 
total) or swab samples (> 1 m2 in total) (Analysed as one 
pooled sample).

4 weeks oldb,d Per fl ock 5 pairs of boot swabs (analysed as two pooled samples) or 
5 faeces samples of 60 gram.

2 weeks before movinga,c Per fl ock 5 pairs of boot swabs (analysed as two pooled samples) or 
5x60 g faeces samples. 60 blood samples (serology).

Table egg layers (Production for certifi ed packing stations)
24 weeks olda,c Per fl ock 2 pairs of boot swabs (analysed as one pooled sample) or 1 

faeces sample consisting of 2x150 g. 250 ml (100 g) dust or 
1 pair of boot swabs. 60 eggsb (serology).

Every 9 weeksa,d,e Per fl ock 2 pairs of boot swabs (analysed as one pooled sample) or 1 
faeces sample consisting of 2x150 g. 60 eggsb (serology). 

Aft er positive serological fi ndingsc Per fl ock 5 pairs of boot swabs (analysed as two pooled samples) or 
5x60 g faeces samples, and 60 hens.

Aft er positive fi ndings of other 
serotypes than S. Enteritidis, S. 
Hadar, S. Infantis, S. Virchow or 
S.Typhimurium including the mo-
nophasic strains S. 1,4,[5],12:i:-c

Per fl ock 5 pairs of boot swabs (analysed as two pooled samples) or 
5 faeces samples consisting of 60 gram each.

Barnyard and hobby fl ocks
Every 18 weeksb,d Per fl ock Egg samples.
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Appendix D

Table A35. Salmonella surveillance programmesa for the duck and turkey fl ocks, 2011
Time Samples taken Material

Duck production
Max. 21 days before slaughterb Per fl ock 2 pairs of boot swabs. Analysed        

individually.
Turkey production

Max. 21 days before slaughterb Per fl ock 2 pairs of boot swabs. Analysed        
individually.

a) Order no 1260 of 15/12/2008.    
b) Samples collected by the food business operator.    
Source: Danish Veterinary and Food Administration

Table A36. Salmonella surveillance programmea for the cattle production, 2011    
    No. of samples Samples taken Comment
Milk producing herds

4 samples distributed over 18 
months

Bulk tank samples Calculation of herd levelb

10 samples Blood samples If the owner wants a herd moved from 
level 2 to 1b

Non-milk producing herds
1 sample every 180 days at 
slaughterc  

Blood samples Calculation of herd levelb

4-8 samples Blood samples Consecutive negative samples required 
for level 1bd

Beef carcasses at the slaughterhouse
5 samples daily, pooled into 
one analysis

Swab samples from 4 designated areas 
aft er 12 hours chilling (4x100cm2)

Slaughterhouses slaughtering more than 
200 cattle per day

5 samples per 200 slaughtered 
cattle, pooled into one analysis

Swab samples from 4 designated areas 
aft er 12 hours chilling (4x100cm2)

Slaughterhouses slaughtering more than 
200 cattle per month but 200 or less                                                     
cattle per day

5 samples every 3rd month, 
pooled into one analysis

Swab samples from 4 designated areas 
aft er 12 hours chilling (4x100cm2)

Slaughterhouses slaughtering 50-200 
cattle per month

1 sample every 3rd month Swab samples from 4 designated areas 
aft er 12 hours chilling (4x100cm2)

Slaughterhouses slaughtering less than 
50 cattle per month

a) Order no. 143 of 22/2/2012 as ammended. In 2010, the programme for eradication of Salmonella Dublin from the Danish cattle 
production was intensifi ed. Th is implies a new category of level 2 (level 2R) where the most contagious herds in this level are placed 
under offi  cial restrictions by the veterinary authorities. 
b) Herd levels based on serological testing (blood and milk): 

Level 1a: Milk producing-herd assumed free of infection (based on bulk tank samples), 
Level 1b: Non-milk producing-herd or milk producing-herd assumed free of infection (based on blood samples), 
Level 2: Herd not assumed free of infection, 
Level 3: Herd infected, 
Unknown level: insuffi  cient number of blood samples have been taken from herd and no samples had antibody levels above                     
the limit value.

c) No samples are taken, if the herd has been tested for S. Dublin within the last 180 days or 8 samples have been tested within the 
last 24 months.        
d) Number of samples equals total number of animals in the herd minus 2 (max. 8 animals, min. 4 animals).
Source: Danish Agriculture and Food Council, and Danish Veterinary and Food Administration
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Appendix D

Table A37. Salmonella surveillance programmea for the pig production, 2011

a) Order no. 1722 of 22/12/2010.
b) Herds with index above 10 have to pay a penalty for each pig sold.  
c) Pigs from herds in Level 3 must be slaughtered under special hygienic precautions.
d) Th e herd owner must inform buyers of breeding animals about the infection level and type of Salmonella.  
e) RBOV: risk-based surveillance where the sample size in herds with a SP-index of zero (no positive samples in the previous three 
months) are reduced to one sample per month. 
f) Th ese serotypes are primarily spread by live trade, and are known to persist in herds.
Source: Danish Veterinary and Food Administration  

Time Samples taken Purpose
Breeding and multiplier herds

Every month 10 blood samples per 
epidemiological unit

Calculation of Salmonella-index based 
on the mean from the last three months 
with most weight to the result from the 
more recent months (1:3:6)

Max. twice per year Herds with Salmonella-index 5 
or above: Pen-faecal samplesb, d

Clarify distributionc and type of infection 
in the herd

Sow herds
When purchaser of piglets is 
assigned to level 2 or 3, max. twice 
per year

Pen-faecal samples Clarify distributionc and type of infection 
in the herd, and clarify possible trans-
mission from sow herds to slaughter pig 
herds

Herds positive with S. Typhimu-
rium, S. Infantis and S. Derby are 
considered positive for the fol-
lowing 5 yearsf

No samples are collected at the 
farm during the 5 year period 
when the herd is considered po-
sitive, unless the herd are proven 
negative

Reduce repeated sampling in positive 
herds infected with a persistent serotype

Slaughter pigs, herds
At slaughter Meat juice, 60-100 samples per 

herd per year. Herds in RBOVd, e: 
one meat juice sample per month 

Calculation of slaughter pig index based 
on the mean from the last three months 
with most weight to the result from the 
most recent month (1:1:3). Assigning 
herds to level 1-3 and assigning herds to 
risk-based surveillance (RBOV)e

Slaughter pigs, animals
At slaughter Coecum samples, 80 samples per 

month, 11 month per year
Random collection of samples for mo-
nitoring of the distribution of serotypes 
and antimocrobial resistance . 

Pork carcasses at the slaughterhouse
5 samples daily, pooled into one 
analysis

Swab samples from 4 designa-
ted areas aft er 12 hours chilling 
(4x100cm2)

Slaughterhouses slaughtering more than 
200 pigs per day

5 samples per 200 slaughtered pig, 
pooled into one analysis

Swab samples from 4 designa-
ted areas aft er 12 hours chilling 
(4x100cm2)

Slaughterhouses slaughtering more 
than 200 pigs per month or 200 or less                               
pigs per day

5 samples every 3rd month, 
pooled into one analysis

Swab samples from 4 designa-
ted areas aft er 12 hours chilling 
(4x100cm2)

Slaughterhouses slaughtering more 
than 50 pigs per month or less than                                                
200 pigs per month

1 sample every 3rd month Swab samples from 4 designa-
ted areas aft er 12 hours chilling 
(4x100cm2)

Slaughterhouses slaughtering less than 50 
pigs per month
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Appendix D

Table A38. Typing methods used in the surveillance of foodborne pathogens in Denmark, 2011
Methods Human Food Animal

Salmonella enterica
Serotype All All All
Phage typea S. Typhimurium and 

S. Enteritidis
Few S. Typhimurium and 
S. Enteritidis

Few S. Typhimurium and 
S. Enteritidis

Antimicrobial 
resistance

All Almost all isolates Almost all isolates

MLVA S. Typhimurium and S. 
Enteritidis

S. Typhimurium (outbreak 
investigations), research

S. Typhimurium (outbreak 
investigations), research

PFGE Outbreak investigations Outbreak investigations Outbreak investigations
Campylobacter coli/jejuni

Antimicrobial 
resistance

Isolates from 3 districts for 
DANMAP surveillance

Only for DANMAP              
surveillance purposes

Only for DANMAP            
surveillance purposes

FlaA-SVR Outbreak investigations Outbreak investigations None
MLST Outbreaks investigaions,  

research
None None

VTEC
Serotype All All All
Virulence profi le All All All
PFGE All None None

Listeria
Serogroup All None None
MLVA All All None
PFGE All All All

Yersinia enterocolitica
O-group Isolates from one district None None

a) For the Salmonella source account and outbreak investigations.
Source: Statens Serum Institut, and Danish Zoonosis Laboratory, National Food Institute 
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Table A39. Human population, 2011 

Source: Statistics Denmark    

Table A40. Number of herds/fl ocks, livestock and animals slaughtered, 2011 

a) March 2012.
Source: Th e Central Husbandry Register, Statistics Denmark, and Danish Veterinary and Food Administration

Population and slaughter data

Appendix E

Table A41. Number of farms in the broiler production, 2011

Source: Danish Veterinary and Food Administration and Danish Agriculture and Food Council

Age groups (years)       Males             Females               Total
0-4 163,640 155,563 319,203
5-14 341,497 325,758 667,255
15-24 361,086 345,514 706,600
25-44 716,136 708,274 1,424,410
45-64 749,214 745,750 1,494,964
65+ 435,203 532,881 968,084
Total 2,766,776 2,813,740 5,580,516

Herds/fl ocksa  Livestocka (capacity) Number slaughtered
Slaughter pigs (>27 kg) 7,577 6,670,634 20,290,046
Cattle 20,700 1,624,000 517,503
Broilers 291 19,222,000 106,074,000
Layers (excl. barnyard) 426 4,766,243 -
Turkeys 44 512,941 1,392
Sheep & lambs 7,800 160,000 80,649
Goats 3,500 23,900 2,169
Horses - - 2,169

No. of holdings No. of houses/fl ocks   Livestock (capacity)
Rearing period (grandparent) 4 14 90,000
Adult period (grandparent) 4 7 80,000
Rearing period (parent) 15 90 130,000
Adult period (parent) 44 146 720,000
Hatcheries 5 - -
Broilers 242 592 -
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Table A42. Number of farms in the table egg production, 2011

Source: Danish Veterinary and Food Administration, and Danish Agriculture and Food Council

Appendix E

Table A43. Distribution of import, export and production of fresh and frozen meat and the production of table 
eggs in Denmark, 2007-2011a. Data is presented in tons

a) Data from 2011 are extracted on March 23rd 2012. Data from 2011 are preliminary and will be updated in the 2012 report.
b) Natural-marinated chicken is included.
c) Mixed products of ducks, geese and guinea fowl are not included.   
d) Consumption of table eggs is assumed to be roughly the same as the production, since import and export of table eggs is minimal. 
 e) Consumption = Production + import - export.
Source: Statistics Denmark

Year        Pork Beef Broiler meata Turkey meat Duck meatc Table eggsc

Import 2007  40,201  80,287  30,390  8,423  3,845  - 
2008  83,057  81,427  32,480  8,264  4,494  - 
2009 83,265 88,818 30,321 7,000 4,251 -
2010 89,565 100,528 43,746 8,728 4,863 -
2011 96,063 98,430 45,339 7,368 6,132 -

Export 2007 1,263,169  61,374  105,741  1,692  454  - 
2008 1,386,849  66,690  109,725  2,345  772  - 
2009 1,321,820 78,572 108,377 1,564 534 -
2010 1,399,397 88,169 115,674 2,921 810 -
2011 1,493,316 87,355 82,308 3,074 1,133 -

Danish 
production

2007 1,447,894  134,374  168,354  34  2,956 66,800
2008 1,602,648  149,744  157,543  49  37 67,900
2009 1,508,640 163,068 159,723 93 - 60,600
2010 1,584,503 184,979 171,210 78 - 63,200
2011 1,669,186 187,757 165,168 48 - 66,000

Consumptione 2007  224,925  153,287 93,003  6,765  6,347  - 
2008  298,857  164,481 80,298  5,968  3,722  - 
2009 270,084 173,314 81,667 5,529 3,717 -
2010 274,671 197,338 99,283 8,728 4,053 -
2011 271,932 198,832 128,199 7,368 5,002 6,600

No. of holdings No. of houses/fl ocks Livestock (capacity)
Rearing period (parent) 5 6 20,000
Adult period (parent) 9 10 50,000
Hatcheries 5 - -
Pullet-rearing 80 136 1,440,000
Layers (excl. Barnyard) 170 229 2,910,000
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