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PREFACE

This report is submitted to the European Commission in accordance with Article 5 of Council
Directive 92/117/EEC!. The information has also been forwarded to the European Food Safety
Authority (EFSA).

The report contains information on trends and sources of zoonoses and zoonotic agents in United
Kingdom during the year 2004. The information covers the occurrence of these diseases and
agents in humans, animals, foodstuffs and in some cases also in feedingstuffs. In addition the
report includes data on antimicrobial resistance in some zoonotic agents and commensal bacteria
as well as information on epidemiological investigations of foodborne outbreaks. Complementary
data on susceptible animal populations in the country is also given.

The information given covers both zoonoses that are important for the public health in the whole
European Community as well as zoonoses, which are relevant on the basis of the national
epidemiological situation.

The report describes the monitoring systems in place and the prevention and control strategies
applied in the country. For some zoonoses this monitoring is based on legal requirements laid
down by the Community Legislation, while for the other zoonoses nationa approaches are

applied.

The report presents the results of the examinations carried out in the reporting year. A national
evaluation of the epidemiological situation, with special reference to trends and sources of
zoonotic infections, is given. Whenever possible, the relevance of findings in foodstuffs and
animals to zoonoses cases in humans is eval uated.

The information covered by this report is used in the annual Community Summary Report on
zoonoses that is published each year by EFSA.

1 Council Directive 92/117/ECC of 17 December 1992 concerning measures for protection against specified zoonoses
and specified zoonotic agents in animals and products of animal origin in order to prevent outbreaks of foodborne
infections and intoxications, OJL 62, 15.3.1993, p. 38
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1. ANIMAL POPULATIONS

The relevance of the findings on zoonoses and zoonotic agents has to be related to the size and
nature of the animal population in the country.

A. Information on susceptible animal population

Sour ces of information:

Official National Statistics

Datesthefiguresrelateto and the content of thefigures:

The figures given relate to census data, June 2004 unless otherwise stated.

Definitions used for different types of animals, herds, flocks and holdings as well as
thetypes covered by the information:

The information collected on national statistics analysis does not always correspond to the
information breakdown in the table and where this has occured it is noted. It is not possible in
many cases to give the number of herds or flocks per holding.

National evaluation of the number s of susceptible population and trendsin these
figures:

Cattle

The number of cattle, 10,603,000 increased by 0.8% compared to 2003. The dairy cows
decreased by 2.8% and the beef cows increased by 2.3%.

Sheep

Total sheep and lambs, 35,890,000, increased by 0.1% compared with 2004.

Pigs

Total breeding pigs increased dlightly by 0.5% compared with 2003, and total pigs increased by
2.3%10 5,161,000

Poultry

Broilers, 119,912,000 increased by 2.7% and birds laying eggs for human consumption,
29,662,000 by 1.3% compared with 2003

Geographical distribution and size distribution of the herds, flocks and holdings

Cattle

The June 2002 census indicated that for cattle and calves 53% of the number were located in
England, 11% in Wales, 19% in Scotland and 16% in Northern Ireland. In UK almost 44% were
in holdings of 200 head or more.

Sheep

In June cnsus 2003 43% of the number of sheep were in England, 28% in Wales, 22% in
Scotland, 6% in Northern Ireland. Over 53% were on holding with 1000 or more head.

Pigs

In June 2002 census 83% of the total number of pigs was located in England, 0.01% in Wales,
9% in Scotland and 7% in Northern Ireland. Over 80% of the total number of pigs were on
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holdings with 1000 head or more.
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Table 14.1 Susceptible animal populations: number of herds and holdings rearing
animals

* Only if different than current reporting year

Animal species Category of animals Number of herds or flocks [Number of holdings
| year* [ year*

Cattle (bovine animals) dairy cows and heifers (1)

meat production animals (2)

in total 110462 2002
Pigs in total 10375 2002
Sheep in total 88775 2002

(2): 2131000 breeding dairy cows
(2): 1739000 breeding beef cows

Footnote
Further information published on http://statistics.defra.gov.uk/esg/ and http://www.dardni.gov.uk/econs/stats.htm

and http://www.scotland.gov.uk/Topics/ Statistics/15631/2536 and
http://www.wal es.gov.uk/keypubstati sticsforwal es/index.htm

United Kingdom 2004 3



United Kingdom 2004 Report on trends and sources of zoonoses

Table 14.2 Susceptible animal populations: number of animals

* Only if different than current reporting year

Animal species Category of animals Livestock numbers (live  [Number of slaughtered
animals) animals
| year* | year*

Cattle (bovine animals) calves (under 1 year) (1) 2841000 23000

dairy cows and heifers (2) 2131000

meat production animals (3) 1739000 238000

in total (4) 10603000 536000
Ducks in total (5) 2392523 2003
Gallus gallus breeding animals for egg production 1366000 2003

line - in total (6)

broilers 119912000

laying hens 29662000

breeding animals for meat production 6399000 2003

line - in total (7)

in total 919940000
Geese in total (8) 157690 2003
Goats in total 92000
Pigs breeding animals 601000

in total 5161000 2128000
Sheep animals under 1 year (lambs) 17275000

in total 35890000 3490000
Solipeds horses - in total (9) 299886
Turkeys in total 7521967 2003
Farmed deer in total 33000

(2): slaughter year Jume 04 to May 05

(2): Dairy cow Breeding herd

(3): Breeding beef cows 1739000, 238000 steers slaughtered in slaughter year June 04 to May 05
(4): daughter year June 04 to May 05

(5): not including Wales

(6): Great Britain

(7): Great Britain

(8): Not including Wales

(9): Only horses kept on farm from census data

Footnote

Further information published on http://statistics.defra.gov.uk/esg/ and http://www.dardni.gov.uk/econs/stats.htm
and http://www.scotland.gov.uk/Topics/ Statistics/15631/2536 and
http://www.wal es.gov.uk/keypubstatisti csforwal es/index.htm

United Kingdom 2004 4



United Kingdom 2004 Report on trends and sources of zoonoses

2. INFORMATION ON SPECIFIC ZOONOSES AND ZOONOTIC
AGENTS

Zoonoses are diseases or infections, which are naturally transmissible directly or indirectly
between animals and humans. Foodstuffs serve often as vehicles of zoonotic infections. Zoonotic
agents cover viruses, bacteria, fungi, parasites or other biological entities that are likely to cause
ZOONOSES.

United Kingdom 2004 5
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2.1. SALMONELLOSIS

2.1.1. General evaluation of the national situation
A. General evaluation

History of the disease and/or infection in the country

Salmonellas have been recognised as important pathogens and Salmonella Enteritidis and
Salmonella Typhimurium have accounted for the majority of cases of human salmonellosis for
many years and have consistently been the most commonly implicated pathogens in general
outbreaks of foodborne disease.

National evaluation of therecent situation, the trends and sour ces of infection

There was a continued reduction in the number of cases of salmonellosis reported in humansin
the UK as awhole (14476 casesin 2004), and S. Enteritidis and S. Typhimurium remain the two
most common serotypes. Laboratory reports reduced in all countries except Northern Ireland
where the total was influenced by three outbreaks associated with 228 cases: S. Typhimurium
DT104 (77 reports); S. Newport (130 reports); and S. Virchow (21 reports). In England and
Wales S. Enteritidis PT 4 reports have declined since 1997, when there were over 15000 reports,
to 2692 reports of PT4 in 2003 and 2201 reports in 2004. The situation in Scotland is similar but
Northern Ireland has not seen an increase in non-PT4 serotypes.

In animals there was a reduction in the number of reported incidents of Salmonellain al species
except for ducks and horses. In Gallus gallus breeding flocks where a control plan is in
operation in line with Directive 92/117 there were no confirmed cases of S. Enteritidis or S.
Typhimurium. In chickens the most common serotypes reported in 2004 were S. Livingstone
and S. Senftenberg.

In cattle the most frequently isolated serotypes were S. Dublin and S. Typhimurium.

As in previous years, the most common serovar in sheep was S. enterica subspecies diarizonae
serovar 61:k:1,5,(7) which made up over 70% of total reports.

Reports of Salmonella in pigs decreased compared with 2003. The most commonly isolated
serovars were S. Typhimurium and S. Derby which comprised 65% and 15% of total reports
respectively. However, the number of reports of S. Typhimurium from pigs fell compared with
2003. The most commonly reported phage types of S. Typhimurium during 2004 were U288 (54
incidents, 55.7% of STM in pigs) and DT193 (19 incidents, 19.6% of STM in pigs).

The most commonly isolated serovars from ducks were S. Indiana (26% of total reports) and S.
Livingstone (19% of total reports).

The two most commonly isolated serovars in turkeys were S. Newport (15% of total reports)
and S. Typhimurium (15% of total reports). All 37 reports of S. Newport were from production
flocks and none showed the typical resistance pattern of the USA strains of multi-drug resistant
Newport.

Surveys were carried out on food derived from chicken (40 positive with a range of serotypes
out of 1033 samples), and milk (cheeses) where no salmonella were isolated. In addition a study
of dried spices and herbs from import, production and retail premises was conducted and 32 out
of 2963 (1%) of samples were positive for salmonella.

Antimicrobial resistance

Antimicrobial sensitivity of salmonella isolates from cattle, sheep, pigs, and chickens were
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determined. No resistance to cefotaxime, ceftazidime or ciprofloxacin was detected in
Salmonella isolates from any species; this is an important finding since third generation
cephalosporins or fluoroquinolones are important antimicrobials in the treatment of
salmonellosisin humans.

Relevance of the findingsin animals, feedingstuffs and foodstuffsto human cases (as
a sour ce of infection)

Comparison of the salmonella serotypes found in animals, feedingstuffs, food and man helps to
sugget possible sources of infection in the food chain.

Additional information

Food

The UK government undertakes national microbiological food surveillance. The priorities of
these surveys are closely linked to a strategy to reduce the level of foodborne disease. Surveys
are carried out regularly on a variety of foods and processes to gather data on the possible
effects of processing changes on pathogens and to monitor high-risk foods linked to human
cases/outbreaks and the emergence of new pathogens. In addition to national surveillance
Wales, Scotland and Northern Ireland also have separate microbiological food surveillance
programmes within their own regions.

The UK government also collates returns from al UK food authorities on official food
enforcement activities in line with the Official Control of Foodstuffs Directive 89/397 (OCD).
The results of this food testing, which is done locally, are returned to the European Commission
annually as required by article 14 of the directive and therefore have not been included in this
report.

Antimicrobial sensitivity

The surveillance programme for antimicrobial resistance in farm animals in England and Wales
can be divided into three broad areas, providing different and complementary information. The
first of these is the surveillance programme for antimicrobial resistance in bacteria recovered
from animals after slaughter for human consumption, which in fact covers the whole of Great
Britain. The Veterinary Laboratories Agency (VLA) Samonella surveillance programme is the
second and covers England and Wales, capturing data from incidents reported under statute (the
Zoonoses Order 1989). All Salmonella isolates from new incidents of infection with this
organism in farm animals are examined. The third comprises a national antimicrobial sensitivity
database introduced to the network of 14 VLA regiona laboratories throughout England and
Wales in 1998 and which collects data from all of the sensitivity tests that are performed on
clinical samples. These three data sets therefore complement each other, with the data from the
diagnostic laboratories providing information on farms where clinical disease outbreaks are
occurring (targeted surveillance) and the data gathered under the abattoir surveys providing
information at the point at which animals (from a number of farms) enter the food chain.
Statistically robust sampling schemes are important for the monitoring of abattoirs or sentinel
farms. However, there is also a need to ensure that an alert system isin place to rapidly identify
emergent resistance at the earliest opportunity. This is best achieved both by surveillance of
herds with clinical disease problems, where the organisms are likely to be under greatest
selective pressure having been subjected to treatment and by the surveillance of livestock at the
point of slaughter.
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2.1.2. Salmonellosis in humans

A. Salmonedllosisin humans

Reporting system in place for the human cases

The reporting system is similar in England and Wales, Scotland, and Northern Ireland.

England and Wales

Ascertainment of cases is via mandatory notification of food poisoning and voluntary reporting
of isolations by publicly funded human diagnostic microbiology laboratories (National Health
Service and Health Protection Agency). The study of infectious intestinal disease in England,
carried out between 1993 and 1996 suggested a (true) rate of salmonellosisin the community of
2.2/1000 of which some 2/3rds consulted a doctor and 1/3rd reached national surveillance
(British Medical. Journal 17 April 1999: Wheeler et al.). Almost all isolates are forwarded to the
Laboratory of Enteric Pathogens (LEP), Central Public Health Laboratory for confirmation and
phage typing.

Scotland

Food poisoning is a Notifiable disease however the organism responsible is not specified. The
surveillance system for Salmonella is based on voluntary laboratory reporting of
microbiologicaly confirmed cases. All isolates identified by routine microbiology laboratories
are sent to the Scottish Salmonella Reference Laboratory for confirmation and further typing
where appropriate.

Northern Ireland

The surveillance system for samonellosis is primarily based on laboratory reporting of
microbiologicaly confirmed cases. Food poisoning is a notifiable disease but the organism is
most often not specified. It is a widely held belief that there is significant under-reporting of
food poisoning including salmonella. However, whenever infected persons attend their general
practitioners and specimens are obtained for culture, there is aimost complete reporting of
laboratory confirmed infections. Information is available from some of the laboratory reports to
indicate if this was an imported case. However this information is incomplete. Therefore
follow-up investigations are undertaken to determine if acquired outside of the UK.

Case definition

The main method used is bacteriological examination of faecal specimens. Positive blood
cultures are also reported.

Most of the isolates are from faecal specimens, however isolates from extra-intestinal sites are
also reported.

Diagnostic/analytical methods used

Microbiological culture and isolation

Notification system in place

See reporting system above.

History of the disease and/or infection in the country

The increase in Salmonellosis started in the mid 1980s and since 1989 about 30,000 isolates
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have been reported each year up to 1997, since when numbers reported have declined. Generally
during this period over 60% of reports were Salmonella Enteritidis.

Results of theinvestigation

England and Wales

The total number of cases of Salmonellosis decreased from 16484 in 2001, to 14916 in 2002, to
14883 in 2003 and further to 12887 in 2004, of which 63% were due to S. Enteritidis. S.
Enteritidis PT 4 reports have declined since 1997, when there were over 15000 reports, to 2692
reports of PT4 in 2003 and 2201 reportsin 2004. Asin previous years, S. Typhimurium remains
the second most commonly isolated serotype in humans (10.0%). Reports of S. Typhimurium
increased from 2,424 in 1999 to 2,651, in 2000, and dropped in 2001 to 2095, a trend that
continued in 2002 with 1912 reports but then increased in 2003 with 1993 reports, before
resuming the downward trend to 1292 reports in 2004. Reports of S. Typhimurium DT104
increased from 990 in 1999 to 1,142 in 2000 fell to 810 in 2001 and to 725 in 2002 with a
further fall in 2003 to 416 reports but rose dlightly to 464 reports in 2004. The latter subtype
frequently exhibits resistance to a number of antibiotics.

Scotland

Laboratory reports of salmonellosis increased from 2015 in 1986 to 3349 in 1997. Since then
the numbers have declined. In 2004 1143 cases were reported, compared with 1254 in 2003.
The fall can be attributed to a reduction in isolates of S. Enteritidis phage Type 4 and in S.
Typhimurium.

Northern Ireland

The number of reports of salmonella received in 2004 was 446, an increase of 108% compared
to 2003. This increase was due to three outbreaks associated with 228 cases. S. Typhimurium
DT104 (77 reports); S. Newport (130 reports); and S. Virchow (21 reports). Reports of S.
enteritidis have remained fairly constant between 2002 and 2004 with 90 reports being received
in 2004 (94 in 2003). Unlike other parts of the UK, Northern Ireland has not experienced an
increase in reports of S. Enteritidis non PT4.

Laboratory reports of S. Typhimurium rose from 43 in 2003 to 142 in 2004 due largely to one
outbreak (increase of 230%). Reports of S. typhimurium DT 104 rose from 10 in 2003 to 93,
again largely because of this outbreak.

Of the 446 salmonella reports received in 2004, 104 (23%) were thought to have been acquired
outside the UK.

The outbreak of S. Typhimurium DT104 was associated with consumption of mayonnaise made
from raw shell eggs. S. Typhimurium DT104 was isolated from environmental samples taken
from the egg supplier.

The outbreak of S. Newport was part of a larger multi centre UK outbreak which was
epidemiologically associated with lettuce.

The outbreak of S. Virchow was associated with imported pre-cooked chicken.

National evaluation of therecent situation, the trends and sour ces of infection

Overall there has been a continued reduction in the number of cases of salmonellosis in humans
in the UK, with a decline in numbers in all countries except Northern Ireland where there was
an increase due to three outbreaks detailed above.

Relevance as zoonotic disease
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Salmonella Enteritidis and Salmonella Typhimurium have accounted for the mgority of cases of
human salmonellosis for many years and have consistently been the most commonly-implicated
pathogens in general outbreaks of foodborne disease.
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2.1.3. Salmonella in foodstuffs
A. Salmonella spp. in broiler meat and products ther eof

Monitoring system
Sampling strategy
At retail

FSA Wales and Northern Ireland chicken survey (January-December 2004)

The am of this survey was to produce an estimate of the Salmonella and
Campylobacter contamination in whole chickens available to the consumer in
Wales and Northern Ireland. Whole chickens were surveyed for the presence of
Salmonella from al parts of Waes and Northern Ireland during a 12-month
period (January-December 2004).

Frequency of the sampling
At retail
Other: 12-month period (January-December 2004).

Diagnostic/analytical methods used
At retail

Other: HPA Standard Microbiological Food Method for detection of Salmonella
spp. which is based on the British Standard method BS EN 12824: 1998
Microbiological examination of food and animal feeding stuffs Horizontal
method for the detection of Salmonella spp.

Results of the investigation

37 samples out of atotal of 753 chickens sampled tested positive for Salmonellain Wales, and 3
out of 280 in Northern Ireland. Samples were examined for the presence or absence of
Salmonella spp. in accordance with the HPA Standard Microbiologica Food Method for
detection of Salmonella spp. which is based on the British Standard method BS EN 12824: 1998
Microbiological examination of food and animal feeding stuffs. Horizontal method for the
detection of Salmonella spp.

Results are detailed in table 3.3.1. and antimicrobia susceptibility results are detailed in Table
3.2.5.5.

B. Salmonella spp. in food - Cheeses - at retail - survey (Cheese made from
raw or thermised milk at production and retail)

Monitoring system
Sampling strategy
The European Commission Recommendation 2004/24/EC, made under Article 14(3) of

United Kingdom 2004 14



United Kingdom 2004 Report on trends and sources of zoonoses

the Officia Control of Foodstuffs Directive 89/397/EEC and published in the Officid
Journal of the European Communities on 10 January 2004 required Member States to
assess the microbiological quality of cheeses made for raw or thermised milk at
production and retail level. A two month (September to October 2004) study was
undertaken and co-ordinated by the Local Authority Co-ordinators of Regulatory Services
(LACORS) and the Health Protection Agency (HPA), on behalf of the Food Standards
Agency (FSA).

In total, 70 unripened (fresh) soft cheese, 814 ripened soft cheese and 958 semi-hard
cheese samples were examined for the presence or absence of Salmonella spp. in
accordance with the British Standard method BS EN 1SO 6579:2002 Microbiological
examination of food and animal feeding stuffs: Horizontal method for the detection of
Salmonella spp. None of the samples examined had Salmonella spp. present.

Results are detailed in Table 3.3.2

Frequency of the sampling

A two month (September to October 2004) study was undertaken
Type of specimen taken

Other: cheese

Definition of positive finding

Isolation of Salmonella

Diagnostic/analytical methods used

British Standard method BS EN 1SO 6579:2002 Microbiological examination of food and
animal feeding stuffs: Horizontal method for the detection of Salmonella spp.

Results of the investigation

In total, 70 unripened (fresh) soft cheese, 814 ripened soft cheese and 958 semi-hard cheese
samples were examined for the presence or absence of Salmonella spp. None of the samples
examined had Salmonella spp. present.

Relevance of the findingsin foodstuffsto human cases (as a sour ce of human
infection)

In this study no salmonellas were found.

C. Salmonélla spp. in food - Spices and herbs - survey (Dried spicesand
herbs at import, production, and retail level)
Monitoring system
Sampling strategy

The European Commission Recommendation 2004/24/EC, made under Article 14(3) of
the Official Control of Foodstuffs Directive 89/397/EEC and published in the Official
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Journal of the European Communities on 10 January 2004 required Member States to
assess the microbiological quality of dried spices and herbs at import, production, and
retail level.

Frequency of the sampling

A six month (July to December 2004) study was undertaken and co-ordinated by the
Local Authority Co-ordinators of Regulatory Services (LACORS) and the Health
Protection Agency (HPA), on behalf of the Food Standards Agency (FSA).

Definition of positive finding
Isolation of Salmonella

Diagnostic/analytical methods used

British Standard method BS EN 1SO 6579:2002 Microbiological examination of food and
animal feeding stuffs: Horizontal method for the detection of Salmonella spp.

Results of theinvestigation

In total 552 Capsicum spp., 355 Piper spp., 384 nutmeg/ginger/curcuma and 1672 other spice
and herb samples were examined for the presence of Salmonella spp. in accordance with the
British Standard method BS EN 1SO 6579:2002 Microbiologica examination of food and
animal feeding stuffs. Horizontal method for the detection of Salmonella spp. Salmonella spp.
was detected in 32 (1%) of the 2963 samples.

Results are detailed in Table 3.3.2
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Table 3.3.2 Salmonella sp. in other food
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Dairy products
FSA Sample 100g 1842 0
ready-to-eat type -
Cheeses
made
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Spices and herbs
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2.1.4. Salmonella in animals

A. Salmonella spp. in Gallus gallus - breeding flocks for egg production and
flocks of laying hens

Monitoring system
Sampling strategy

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

In Great Britain (England, Wales, Scotland) Directive 92/117 is implemented by
the Zoonoses Order, 1989, and by the Poultry Breeding Flocks and Hatcheries
Order, 1993.

Directive 92/117/EEC is implemented in Northern Ireland through the Poultry
Breeding Flocks and Hatcheries Scheme Order (Northern Ireland) 1994 and the
Zoonoses Order (Northern Ireland) 1991.

Laying hensflocks

In layer flocks all isolations of salmoenella must be reported to the Competent
authority (under the Zoonoses Order 1989 in Great Britain, and in Northern
Ireland all isolations of salmonella must be reported to a veterinary inspector of
the Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991].

In Great Britain holdings of layer flocks where S. Enteritidis and S.
Typhimurium have been isolated are given advice on salmonella control and a
visit to carry out an epidemiological enquiry as appropriate.

Frequency of the sampling

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Other: Sampled at the hatchery by the operator each elite grandparent supply
flock once per week, and official samples each 4 weeks. For parents supply
flocks the sampling is each 2 weeks and each 8 weeks respectively.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Other: Sampled by operator at 4 weeks and 2 weeks before prodcution. Samples
to official laboratory.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Other: Grandparents sampled weekly at hatchery by operator, officially each 4
weeks. Parent flocks sampled every 2 weeks by operator, every 8 weeks
officially at hatchery.
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Laying hens: Day-old chicks

Other: Day olds are sampled from each source flock every 2 weeks by operator
at hatchery, and officially every 8 weeks at hatchery as the monitoring procedure
for layer breeder parent flocks

Laying hens. Rearing period

Other: No official sampling.

Laying hens. Production period

Other: No official sampling.

Laying hens. Before slaughter at farm
Other: No official sampling

Laying hens: At dlaughter

Other: No official sampling

Eggs at packing centre (flock based approach)
Other: No official sampling

Type of specimen taken

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Other: Official samples are as in Directive 92/117. Private samples may be fluff,
dust etc.

Breeding flocks (separate elite, grand parent and parent flocks when
necessary): Rearing period

Other: Official sample taken by operator is faeces. Private samples may be boot
swabs, dust also.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Other: Official samples as per Directive 92/117 - cull chicks, meconium taken at
hatchery

Laying hens: Day-old chicks

Other: Cull chicks, meconium, private samples may be fluff, environmental
samples and others, used as monitoring of parent layer breeder.

Laying hens: Production period
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Other: No official sampling

Laying hens. Before slaughter at farm

Other: No official sampling

Laying hens: At dlaughter
Other: No official sampling.

Eggs at packing centre (flock based approach)
Other: No official sampling.

M ethods of sampling (description of sampling techniques)

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Samples taken by operators according to Directive 92/117 sent to authorised
laboratory for examination. Official samples taken sent or delivered same day to
National Reference Laboratory (Regional Laboratory) for culture. Isolates sent to
NRL for serotyping and phage typing as priority if a Group B or Group D has
been cultured.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Samples taken by operators according to Directive 92/117 sent to authorised
laboratory for examination. Official samples taken sent or delivered same day to
National Reference Laboratory (Regional Laboratory) for culture. Isolates sent to
NRL for serotyping and phage typing as priority if a Group B or Group D has
been cultured.

Breeding flocks: Production period

Samples taken by operators according to Directive 92/117 sent to authorised
laboratory for examination. Official samples taken sent or delivered same day to
National Reference Laboratory (Regional Laboratory) for culture. Isolates sent to
NRL for serotyping and phage typing as priority if a Group B or Group D has
been cultured.

Laying hens. Day-old chicks
No official sampling
Laying hens: Rearing period
No officia sampling

Laying hens. Production period
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No officia sampling
Laying hens. Before slaughter at farm
No official sampling
Laying hens: At dlaughter
No officia sampling
Eggs at packing centre (flock based approach)
No official sampling
Case definition

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

If Salmonella Enteritidis or Salmonella Typhimurium is reported under the
Zoonoses Order 1989 further investigations are instituted. In addition to
investigation of the day old breeder chicks, the source flock/s of the hatching
eggs will be investigated. If the report is one of a number of isolates made at the
same time from a hatchery, serological monitoring may be carried out if the birds
in the source flocks have not been vaccinated. No further action will be taken if
the flock proves to be serologically negative. If the flock proves to be
serologically positive, if the birds have been vaccinated or it is the only isolate,
the flock will be investigated by taking a statistica sample of birds and
examining organs for salmonellas (as per Directvie 92/117). On post-mortem
examination all breeder flocks found to be culturaly positive for Salmonella
Enteritidis or Salmonella Typhimurium are slaughtered with compensation.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

If Salmonella Enteritidis or Salmonella Typhimurium is reported under the
Zoonoses Order 1989 further investigations are instituted. The flock will be
investigated by taking a statistical sample of birds and examining organs for
salmonellas (as per Directive 92/117). On post-mortem examination all breeder
flocks found to be culturaly positive for Salmonella Enteritidis or Salmonella
Typhimurium are slaughtered with compensation.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

If Salmonella Enteritidis or Salmonella Typhimurium is reported under the
Zoonoses Order 1989 further investigations are ingtituted. The flock will be
investigated by taking a statistical sample of birds and examining organs for
salmonellas (as per Directvie 92/117). On post-mortem examination all breeder
flocks found to be culturally positive for Salmonella Enteritidis or Salmonella
Typhimurium are slaughtered with compensation.
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Laying hens: Day-old chicks

Isolation of a Salmonella from the layer flock will be recorded as positive. Trace
back to the breeding flock which produced the day old layer chick will be
conducted and the source breeding flock investigated as above.

Laying hens. Rearing period

No official testing is carried out. A report of salmonella under the legidation is
classed as positive on the monitoring database; no confirmatory testing is carried
out.

Laying hens. Production period

No official testing is carried out. A report of salmonella under the legisation is
classed as positive on the monitoring database; no confirmatory testing is carried
out.

Laying hens. Before slaughter at farm

No official testing is carried out. A report of salmonella under the legidation is
classed as positive on the monitoring database; no confirmatory testing is carried
out.

Laying hens: At slaughter

No official testing is carried out. A report of salmonella under the legidation is
classed as positive on the monitoring database; no confirmatory testing is carried
out.

Eggs at packing centre (flock based approach)

No official testing is carried out. A report of salmonella under the legisation is
classed as positive on the monitoring database; no confirmatory testing is carried
out.

Diagnostic/analytical methods used

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Bacteriological method: Modified SO 6579

Breeding flocks (separate elite, grand parent and parent flocks when
necessary): Rearing period

Bacteriologica method: Modified 1SO 6579

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Bacteriological method: Modified SO 6579
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Laying hens: Day-old chicks
Bacteriological method: Modified SO 6579
Laying hens. Rearing period

Other: Varius bacteriological

Laying hens: Production period

Bacteriological method: Various bacteriological

Laying hens. Before slaughter at farm

Bacteriological method: Various bacteriological

Laying hens: At daughter

Bacteriological method: Various bacteriological

Eggs at packing centre (flock based approach)

Other: Various

Vaccination policy

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

There are no restrictions on the use of salmonella vaccines which have a marketing
authorisation. Vaccine is less used in the layer breeder sector than in the broiler breeder
sector.

Laying hensflocks

There are no restrictions on the use of salmonella vaccines which have a marketing
authorisation. A large proportion of the commercial layer flocks are vaccinated with a
salmonella vaccine.

Other preventive measuresthan vaccination in place

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

Codes of good practice in the control of salmonella on layer farms and in the production,
handling and transport of feed, as well as advice on rodent control have been published in
collaboration with the industry.

L aying hensflocks

Advice as per breeding flocks.

Control program/mechanisms
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The control program/strategiesin place

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

Any breeding flock found to be infected with S. Typhimurium or S. Enteritidis
according to the protocol outlined above is compulsorily slaughtered with
compensation. When Salmonella Enteritidis or Salmonella Typhimurium is
suspected in a breeding flock the holding is placed under official control. An
investigation is carried out on al the flocks on the site. If the flock is
compulsorily slaughtered the holding remains under official control until
cleaning and disinfection has been carried out and shown to be satisfactory by
microbiological culture of samples taken from the empty house.

Laying hensflocks

There is no officia control plan for sailmonella in layer flocks although there is
an industry operated scheme which covers most of the egg production. If
Salmonella Enteritidis or Samonella Typhimurium is isolated from a
commercia laying flock, the premises is normally visited and advice is given on
measures that can be taken to control infection on the premises and to prevent
transmission of infection to subsequent flocks.

Measuresin case of the positive findings or single cases

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

Any breeding flock found to be infected with S. Typhimurium or S. Enteritidis according
to the protocol outlined above is compulsorily slaughtered with compensation. When
Salmonella Enteritidis or Salmonella Typhimurium is suspected in a breeding flock the
holding is placed under official control. An investigation is carried out on all the flocks
on the gite. If the flock is compulsorily slaughtered the holding remains under official
control until cleaning and disinfection has been carried out and shown to be satisfactory
by microbiological culture of samples taken from the empty house.

Laying hensflocks

If Salmonella Enteritidis or Salmonella Typhimurium is isolated from a commercial
laying flock, the premisesis normally visited and advice is given on measures that can be
taken to control infection on the premises and to prevent transmission of infection to
subsequent flocks.

Notification system in place

The main provisions of the Zoonoses Order 1989 are:

- arequirement to report to a veterinary officer of the Minister the results of tests which identify
the presence of a salmonella from an animal or bird, a carcase of an animal or bird, their
surroundings or feedstuffs by the laboratory that carries out the test

- aculture must be provided to the official laboratory on request.
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- samples (including live birds) may be taken for diagnosis

- movement restrictions and isolation requirements may be imposed

- provision for compulsory slaughter and compensation where salmonella infection is confirmed
in abreeding flock of Gallus gallus.

- compulsory cleansing and disinfection of premises and vehicles

The main provisions of the Poultry Breeding Flocks and Hatcheries Order 1993 are:

- registration of breeding flocks and hatcheries on aonce and for al basis free of charge

- minimum flock size requiring registration 250 birds

- hatchery with a total incubator capacity of 1000 eggs or more and which is used for hatching
eggs must register

- monitoring of flocks and hatcheries using sampling regimes and bacteriologica methods of
sampling laid down in Directive 92/117/EC

- testing of samplesto be carried out at authorised |aboratories.

Results of theinvestigation

In 2004 there were 13 incidents of salmonella in layer breeder flocks. No S. Enteritidis, S.
Typhimurium, S. Hadar, S. Infantis, or S. Virchow were isolated from this sector.

In layers there were 10 incidents of S. Enteritidis, and 6 incidents of S. Typhimurium recorded
in Great Britain. In Northern Ireland during 2004 there was one outbreak of S. Enteriditis in a
commercia laying flock. There were no clinical signs of disease in the birds. The flock
originated from hatching eggs imported from GB. All testing carried out by DARD at the
hatchery, as part of the disease investigation, was negative for S.Enteriditis.

National evaluation of the recent situation, the trends and sour ces of infection

The levels of Salmonella Enteridis and Samonella Typhimurium in layer breeder flocks
remains at very low levels with no confirmed reports in 2004.

In layers the total number of reports remains low and this coupled with the voluntary nature of
the sampling makes it difficult to establish any trend.

Relevance of thefindingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

Salmonella Enteritidis and Salmonella Typhimurium are the most common isolates found in
humans.

B. Salmonella spp. in Gallus gallus - breeding flocks for meat production
and broiler flocks
Monitoring system
Sampling strategy

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

In Great Britain (England, Wales, Scotland) Directive 92/117 is implemented by
the Zoonoses Order, 1989, and by the Poultry Breeding Flocks and Hatcheries
Order, 1993.
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Directive 92/117/EEC is implemented in Northern Ireland through the Poultry
Breeding Flocks and Hatcheries Scheme Order (Northern Ireland) 1994 and the
Zoonoses Order (Northern Ireland) 1991.

In broiler flocks all isolations of salmoenella must be reported to the Competent
authority (under the Zoonoses Order 1989 in Great Britain, and in Northern
Ireland all isolations of salmonella must be reported to a veterinary inspector of
the Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991]. Under
Northern Ireland controls, any broiler flock, where birds infected with
Salmonella Typhimurium or Salmonella Enteritidis are located, is restricted and
the birds moved to slaughter under licence. The breeder flock that contributed to
the hatch will be traced and sampled as necessary.

Broiler flocks

In broiler flocks all isolations of salmonella must be reported to the Competent
authority (under the Zoonoses Order 1989 in Great Britain, and in Northern
Ireland all isolations of salmonella must be reported to a veterinary inspector of
the Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991]. Under
Northern Ireland controls, any broiler flock, where birds infected with
Salmonella Typhimurium or Salmonella Enteritidis are located, is restricted and
the birds moved to slaughter under licence. The breeder flock that contributed to
the hatch will be traced and sampled as necessary.

In Great Britain holdings of broiler flocks where S. Enteritidis and S.
Typhimurium have been isolated are given advice on salmonella control and a
visit to carry out an epidemiological enquiry as appropriate.

Freguency of the sampling

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Other: Sampled at the hatchery by the operator each elite grandparent supply
flock once per week, and official samples each 4 weeks. For parents supply
flocks the sampling is each 2 weeks and each 8 weeks respectively.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Other: Sampled by operator at 4 weeks and 2 weeks before production. Samples
to official laboratory.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Other: Grandparents sampled weekly at hatchery by operator, officially each 4
weeks. Parent flocks sampled every 2 weeks by operator, every 8 weeks
officially at hatchery.

Broiler flocks: Day-old chicks
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Other: Day olds are sampled from each source flock every 2 weeks by operator
at hatchery, and officially every 8 weeks.

Broiler flocks: Rearing period

Other: no official sampling

Broiler flocks: Before slaughter at farm

Other: No official sampling but private samling common 1 - 2 weeks before
slaughter

Broiler flocks: At slaughter (flock based approach)
Other: No officia sampling, private sampling may take place
Type of specimen taken

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Other: Official samples are as in Directive 92/117. Private samples may be fluff,
dust etc.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Other: Official sampleisfaeces. Private samples may be boot swabs, dust also.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Other: Official samples as per Directive 92/117 - cull chicks, meconium

Broiler flocks: Day-old chicks

Other: cull chicks, meconium, private samples may be fluff, environmental
samples and others

Broiler flocks: Rearing period

Other: Private samples, range of types but faeces, boot swabs common

Broiler flocks: Before slaughter at farm

Other: Private samples, boot swabs common.

Broiler flocks: At daughter (flock based approach)

Other: Private samples, neck skin common

M ethods of sampling (description of sampling techniques)
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Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Samples taken by operators according to Directive 92/117 sent to authorised
laboratory for examination. Official samples taken sent or delivered same day to
National Reference Laboratory (Regional Laboratory) for culture. Isolates sent to
NRL for serotyping and phage typing as priority if a Group B or Group D has
been cultured.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

As above

Breeding flocks: Production period
As above

Broiler flocks: Day-old chicks

As above - these are sampled at the hatchery as a check on the source breeding
flock as per Directive 92/117.

Broiler flocks: Rearing period

No officia sampling undertaken.

Broiler flocks: Before slaughter at farm

No officia sampling undertaken

Broiler flocks: At slaughter (flock based approach)

No official sampling undertaken

Case definition

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

If Salmonella Enteritidis or Salmonella Typhimurium is reported under the
Zoonoses Order 1989 further investigations are instituted. In addition to
investigation of the day old breeder chicks, the source flock/s of the hatching
eggs will be investigated. If the report is one of a number of isolates made at the
same time from a hatchery, serological monitoring may be carried out if the birds
in the source flocks have not been vaccinated. No further action will be taken if
the flock proves to be serologically negative. If the flock proves to be
serologically positive, if the birds have been vaccinated or it is the only isolate,
the flock will be investigated by taking a statistical sample of birds and
examining organs for salmonellas (as per Directvie 92/117). On post-mortem
examination all breeder flocks found to be culturaly positive for Salmonella
Enteritidis or Salmonella Typhimurium are slaughtered with compensation.
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Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

If Samonella Enteritidis or Salmonella Typhimurium is reported under the
Zoonoses Order 1989 further investigations are instituted. The flock will be
investigated by taking a statistical sample of birds and examining organs for
salmonellas (as per Directvie 92/117). On post-mortem examination all breeder
flocks found to be culturally positive for Salmonella Enteritidis or Salmonella
Typhimurium are slaughtered with compensation.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

If Samonella Enteritidis or Salmonella Typhimurium is reported under the
Zoonoses Order 1989 further investigations are instituted. The flock will be
investigated by taking a statistical sample of birds and examining organs for
salmonellas (as per Directvie 92/117). On post-mortem examination all breeder
flocks found to be culturally positive for Salmonella Enteritidis or Salmonella
Typhimurium are slaughtered with compensation.

Broiler flocks: Day-old chicks

Isolation of a sample from the broiler flock will be recorded as positive, but no
confirmation testing will be carried out as no official action is taken on the
broiler flock. Trace back to the breeding flock which produced the day old
broiler chick will be conducted and the source breeding flock investigated as
above.

Broiler flocks: Rearing period

An isolation reported under the Zoonoses Order is recorded as positive. No
confirmation testing is carried out as no official action is taken.

Broiler flocks: Before slaughter at farm

An isolation reported under the Zoonoses Order is recorded as positive. No
confirmation testing is carried out as no official action is taken.

Broiler flocks: At slaughter (flock based approach)

An isolation reported under the Zoonoses Order is recorded as positive. No
confirmation testing is carried out as no official action is taken.

Diagnostic/analytical methods used

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Bacteriological method: Modified SO 6579:2002

Breeding flocks (separ ate elite, grand parent and parent flocks when
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necessary): Rearing period
Other: Modified SO 6579:2002

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Other: Modified 1SO 6579:2002

Broiler flocks: Day-old chicks

Other: Modified 1SO 6579:2002

Broiler flocks: Rearing period

Bacteriological method: Various methods may be used

Broiler flocks: Before slaughter at farm

Bacteriological method: Various methods may be used

Broiler flocks: At slaughter (flock based approach)
Bacteriological method: Various methods may be used

Vaccination policy

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation. In practice they tend to be used at the parent level.

Broiler flocks

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation. It is believed that vaccination of broiler flocksisrare.

Other preventive measuresthan vaccination in place
Broiler flocks

Codes of good practice in the contol of salmonella on broiler farms and in the production,
handling and transport of feed, as well as advice on rodent control have been published in
collaboration with the industry.

Control program/mechanisms
The control program/strategiesin place

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

Any breeding flock found to be infected with S. Typhimurium or S. Enteritidis
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according to the protocol outlined above is compulsorily slaughtered with
compensation. When Salmonella Enteritidis or Salmonella Typhimurium is
suspected in a breeding flock the holding is placed under official control. An
investigation is carried out on al the flocks on the site. If the flock is
compulsorily slaughtered the holding remains under official control until
cleaning and disinfection has been carried out and shown to be satisfactory by
microbiological culture of samples taken from the empty house.

Broiler flocks

There is no official control plan for salmonella in broiler flocks. If Salmonella
Enteritidis or Salmonella Typhimurium is isolated from a commercia laying
flock, the premises is normally visited and advice is given on measures that can
be taken to control infection on the premises and to prevent transmission of
infection to subsequent flocks. When broiler flocks are found to be infected
advice on the control of infection is given to the company involved and a
proportion of premises which have had positive birdsis visited.

Measuresin case of the positive findings or single cases

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

As outlined in the control plan above.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Asin control plan

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Asin control plan

Broiler flocks: Day-old chicks

The suspicion of Salmonella Enteritidis or Salmonella Typhimurium in day old broiler
chicks would lead to an investigation of the supply flock(s) as described above.

Broiler flocks: Rearing period

There is no official control plan for saimonellain broiler flocks. If Salmonella Enteritidis
or Salmonella Typhimurium is isolated from a commercia laying flock, the premises is
normally visited and advice is given on measures that can be taken to control infection on
the premises and to prevent transmission of infection to subsequent flocks. When broiler
flocks are found to be infected advice on the control of infection is given to the company
involved and a proportion of premises which have had positive birdsis visited.

Notification system in place
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The main provisions of the Zoonoses Order 1989 are:

- areguirement to report to a veterinary officer of the Minister the results of tests which identify
the presence of a salmonella from an animal or bird, a carcase of an animal or bird, their
surroundings or feedstuffs by the laboratory that carries out the test

- aculture must be provided to the official laboratory on request.

- samples (including live birds) may be taken for diagnosis

- movement restrictions and isolation requirements may be imposed

- provision for compulsory slaughter and compensation where salmonella infection is confirmed
in abreeding flock of Gallus gallus.

- compulsory cleansing and disinfection of premises and vehicles

The main provisions of the Poultry Breeding Flocks and Hatcheries Order 1993 are:

- registration of breeding flocks and hatcheries on a once and for all basis free of charge

- minimum flock size requiring registration 250 birds

- hatchery with a total incubator capacity of 1000 eggs or more and which is used for hatching
eggs must register

- monitoring of flocks and hatcheries using sampling regimes and bacteriologica methods of
sampling laid down in Directive 92/117/EC

- testing of samplesto be carried out at authorised laboratories.

Results of the investigation

In Elite and Grandparent flocks for meat production no salmonella were isolated. In parent
broiler breeder flocks no Salmonella Enteritidis or Salmonella Typhimurium were confirmed.
There were 12 reports of S. Virchow, and no reports of S. Infantis or S. Hadar. However, reports
from hatchery environment monitoring and include isolates which could not be linked to a
specific breeding flock; some of these isolates may be from the same flock or residua infection
in the hatchery environment. The most common isolates were S. Senftenberg and S.
Livingstone, and S. Livingstone was the most common serotype in samples from the monitroing
largely carried out by the industry in 3 to 4 week old broilers. In broilers one incident of S.
Enteritidis was recorded (4 in 2003) and two incidents of S. Typhimurium (one in 2003).

National evaluation of the recent situation, the trends and sour ces of infection

The prevalence of S. Enteritidis and S. Typhimurium in breeding flocks in meat production
remains at very low levels with no confirmed cases in 2004 in UK.

C. Salmonella spp in turkey - breeding flocks and meat production flocks

Monitoring system
Sampling strategy

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

In England, Wales and Scotland (GB) all isolations of salmonella must be
reported - Zoonoses Order 1989.

In Northern Ireland al isolations of salmonella must be reported to a veterinary
inspector of the Department of Agriculture, [Zoonoses Order (Northern Ireland)
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1991]

Meat production flocks

Asfor breeding birds all salmonellaisolates must be reported.

Frequency of the sampling

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Other: Voluntary

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Other: Voluntary

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Other: Voluntary

Meat production flocks: Day-old chicks

Other: Voluntary

Meat production flocks: Rearing period

Other: Voluntary

Meat production flocks: Before slaughter at farm

Other: Voluntary

Meat production flocks: At slaughter (flock based approach)
Other: Voluntary

Type of specimen taken

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

Other: Voluntary

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Other: Voluntary

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period
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Other: Voluntary

Meat production flocks. Day-old chicks
Other: Voluntary
Meat production flocks: Rearing period
Other: Voluntary
Meat production flocks. Before slaughter at farm
Other: Voluntary
Meat production flocks: At dlaughter (flock based approach)
Other: Voluntary
M ethods of sampling (description of sampling techniques)

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Day-old chicks

No official sampling undertaken. Voluntary sampling.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

No officia sampling undertaken. Voluntary sampling.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

No officia sampling undertaken. Voluntary sampling.

Meat production flocks. Day-old chicks

No officia sampling undertaken. Voluntary sampling.

Meat production flocks: Rearing period

No official sampling undertaken. Voluntary sampling.

Meat production flocks: Before slaughter at farm

No officia sampling undertaken. Voluntary sampling.

Meat production flocks: At dlaughter (flock based approach)

No official sampling undertaken. Voluntary sampling.

Case definition

Breeding flocks (separ ate elite, grand parent and parent flocks when
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necessary): Rearing period

Reports of salmonella isolate under the relevant legidlation are classed
positive.

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Reports of salmonella isolate under the relevant legislation are classed
positive.

Meat production flocks. Day-old chicks

Reports of salmonella isolate under the relevant legislation are classed
positive.

Meat production flocks: Rearing period

Reports of salmonella isolate under the relevant legislation are classed
positive.

Meat production flocks: Before slaughter at farm

Reports of salmonella isolate under the relevant legislation are classed
positive.

Meat production flocks: At daughter (flock based approach)

Reports of salmonella isolate under the relevant legislation are classed
positive.

Diagnostic/analytical methods used

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Rearing period

Bacteriological method: Various may be used

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary): Production period

Bacteriological method: Various may be used

Meat production flocks: Day-old chicks

Bacteriological method: Various may be used

Meat production flocks: Rearing period

Bacteriological method: Various may be used

Meat production flocks: Before slaughter at farm
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Bacteriological method: Various may be used

Meat production flocks: At dlaughter (flock based approach)
Bacteriological method: Various may be used

Case definition

An incident comprises the first isolation and all subsequent isolations of the same serotype or
serotype and phage/definitive type combination of a particular salmonella from an animal, group
of animals or their environment on a single premises.

Vaccination policy

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation.

Meat production flocks

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation.

Control program/mechanisms
The control program/strategiesin place

Breeding flocks (separ ate elite, grand parent and parent flocks when
necessary)

Breeding flocks are encouraged to monitor in the same way as Gallus gallus
under Directive 92/117, but there is no official salmonella control programme for
turkeys.

Meat production flocks

Producers are encouraged to monitor, but there is no official sampling.

Measuresin case of the positive findings or single cases

Public health authorities are advised of the isolation of salmonellas, and the owner is given
advice and visits will be made to the farm if the salmonellais of public health significance.

Notification system in place

All isolations of salmonella must be reported under the Zoonoses Order 1989 and related
legidlation in Great Britain and in Northern Ireland all isolations of salmonella must be reported
to a veterinary inspector of the Department of Agriculture, [Zoonoses Order (Northern Ireland)
1991]

Results of the investigation
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There were 242 reported incidents in 2004, a decrease from the 345 (revised) incidents in 2003.
. The two most commonly isolated serovars were S. Newport (15% of total reports) and S.
Typhimurium (15% of total reports). All 37 reports of S. Newport were from production flocks
and none showed the typical resistance pattern of the USA strains of MDR Newport. There was
little change in the number of reports of S. Typhimurium (37 incidents in 2004 compared with
37in 2003); the phage types reported were mainly DT104 (27 incidents), followed by DT99, and
single incidents of DTs 41, 56 and 120. Decreases were also seen in the number of reports of S.
Montevideo (9 compared with 64 in 2003) and S. Derby (20 compared with 39 in 2003), S.
Indiana (23 compared with 35 in 2003) and S. Agona (15 compared with 22 in 2003). The
number of reports of S. Kedougou increased to 19 reports in 2004 compared with 6 in 2003.
There were two reports of Salmonella Rissen during 2004, one from production turkeys and one
from breeding; this is the first time that this serovar has been isolated from turkeys. S. Rissen
was frequently isolated from vegetable protein feed ingredients during 2004. There were single
incidents of S. Kentucky, S. Orion and S. Poona reported from production turkeys during 2004.
Thisisthe first time that any of these serovars have been reported in turkeys since 2001.

National evaluation of the recent situation, the trends and sour ces of infection

The voluntary nature of sampling and the relatively low numbers involved make it difficult to
detect trends. Apart from the reduction in the number of reports of S. Montevideo the other
serovars are the same as those commonly reported in previous years.

Relevance of the findingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

Apart from S. Typhimurium the other most common serotypes reported are not commonly
found in human isolates.

D. Salmonella spp in geese - breeding flocks and meat production flocks

Monitoring system
Sampling strategy
Breeding flocks

The monitoring system is the same as for other species which are not breeding
flocks of Gallus gallus. There is no official control plan for the control of
salmonellain any of geese sectors.

Diagnostic/analytical methods used
Breeding flocks: Day-old chicks
Bacteriological method: Various

Breeding flocks: Rearing period

Bacteriological method: Various

Breeding flocks: Production period
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Bacteriological method: Various

Meat production flocks. Day-old chicks

Bacteriological method: Various

Meat production flocks: Rearing period

Bacteriological method: Various

Meat production flocks. Before slaughter at farm

Bacteriological method: Various

Meat production flocks: At dlaughter (flock based approach)
Bacteriological method: Various

Notification system in place

All salmonellas isolated from geese must be reported to the Competent Authority.

Results of theinvestigation

Submission of samples from geese is most likely to be for diagnostic purposes. There was only
one incident reported in 2004 and this related to a clinical sample from which Salmonella
Enteritidis PT 4 was isolated.

E. Salmonella spp in ducks - breeding flocks and meat production flocks

Monitoring system
Sampling strategy
Breeding flocks

In England, Wales and Scotland (GB) all isolations of salmonella must be
reported - Zoonoses Order 1989.

In Northern Ireland all isolations of salmonella must be reported to a veterinary
inspector of the Department of Agriculture, [Zoonoses Order (Northern Ireland)
1991]

Meat production flocks

Asfor breeding birds all salmonellaisolates must be reported.

Frequency of the sampling
Breeding flocks: Day-old chicks

Other: No officia sampling undertaken. Voluntary sampling.

Breeding flocks: Rearing period
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Other: No official sampling undertaken. Voluntary sampling.

Breeding flocks: Production period

Other: No official sampling undertaken. Voluntary sampling.

Meat production flocks: Day-old chicks

Other: No official sampling undertaken. Voluntary sampling.

Meat production flocks: Rearing period

Other: No officia sampling undertaken. Voluntary sampling.

Meat production flocks: Before slaughter at farm

Other: No officia sampling undertaken. Voluntary sampling.

Meat production flocks: At dlaughter (flock based approach)

Other: No official sampling undertaken. Voluntary sampling.

Type of specimen taken
Breeding flocks: Day-old chicks

Other: No official sampling undertaken. Voluntary sampling.

Breeding flocks. Rearing period

Other: No official sampling undertaken. Voluntary sampling.

Breeding flocks: Production period

Other: No official sampling undertaken. Voluntary sampling.

Meat production flocks. Day-old chicks

Other: No officia sampling undertaken. Voluntary sampling.

Meat production flocks: Rearing period

Other: No official sampling undertaken. Voluntary sampling.

Meat production flocks. Before slaughter at farm

Other: No official sampling undertaken. Voluntary sampling.

Meat production flocks: At daughter (flock based approach)

Other: No officia sampling undertaken. Voluntary sampling.

M ethods of sampling (description of sampling techniques)

Breeding flocks: Day-old chicks
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No officia sampling undertaken. Voluntary sampling.

Breeding flocks: Rearing period

No official sampling undertaken. Voluntary sampling.

Breeding flocks: Production period

No officia sampling undertaken. Voluntary sampling.

Meat production flocks. Day-old chicks

No official sampling undertaken. Voluntary sampling.

Meat production flocks: Rearing period

No official sampling undertaken. Voluntary sampling.

Meat production flocks: Before slaughter at farm

No officia sampling undertaken. Voluntary sampling.

Meat production flocks: At slaughter (flock based approach)

No official sampling undertaken. Voluntary sampling.

Case definition
Breeding flocks: Day-old chicks

An incident comprises the first isolation and all subsequent isolations of the same
serotype or serotype and phage/definitive type combination of a particular
salmonella from an animal, group of animals or their environment on a single
premises.

Breeding flocks: Rearing period

Reports of salmonella isolate under the relevant legidation are classed as
positive.

Breeding flocks: Production period

Reports of salmonella isolate under the relevant legidation are classed as
positive.

Meat production flocks. Day-old chicks

Reports of salmonella isolate under the relevant legislation are classed as
positive.

Meat production flocks: Rearing period

Reports of salmonella isolate under the relevant legislation are classed as
positive.
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Meat production flocks: Before slaughter at farm

Reports of salmonella isolate under the relevant legidation are classed as
positive.

Meat production flocks: At dlaughter (flock based approach)

Reports of salmonella isolate under the relevant legidation are classed as
positive.

Diagnostic/analytical methods used
Breeding flocks: Day-old chicks

Bacteriological method: Various methods may be used

Breeding flocks: Rearing period
Bacteriological method: Various methods may be used

Breeding flocks: Production period

Bacteriological method: Various methods may be used

Meat production flocks. Day-old chicks
Bacteriological method: Various methods may be used
Meat production flocks: Rearing period
Bacteriological method: Various methods may be used

Meat production flocks: Before slaughter at farm

Bacteriological method: Various methods may be used
Meat production flocks: At slaughter (flock based approach)

Bacteriological method: Various methods may be used

Vaccination policy
Breeding flocks

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation.

Meat production flocks

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation.

Other preventive measuresthan vaccination in place
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Breeding flocks

Breeding flocks are encouraged to monitor in the same way as Gallus galus under
Directive 92/117, but there is no official salmonella control programme for turkeys.

Meat production flocks

Producers are encouraged to monitor, but there is no official sampling.

Measuresin case of the positive findings or single cases

Public health authorities are advised of the isolation of salmonellas, and the owner is given
advice and visits will be made to the farm if the salmonellais of public health significance.

Notification system in place

In England, Wales and Scotland (GB) all isolations of salmonella must be reported - Zoonoses
Order 19809.

In Northern Ireland all isolations of salmonella must be reported to a veterinary inspector of the
Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991]

Results of the investigation

There was an increase in the number of reports from ducks in 2004 (496)compared with 2003
(412) asincreased surveillance of ducks flocks continued. The most commonly isolated serovars
from ducks were S. Indiana (131 reports 26% of total) and S. Livingstone (96 reports 19% of
total). There were seven reports of S. Typhimurium in ducks in 2004 and six reports of S.
Enteritidis. The phage types reported were for S. Typhimurium DT5 (5 incidents), DT30 (1
incident) and DT41 (1 incident), and for S. Enteritidis PT9b (3 incidents), PT1 (2 incidents) and
PT35 (1 incident). There were no new or unusual serovars reported from ducks during 2004.
During January to December 2004 there was only one report from geese. This was a single
incident of S. Enteritidis PT4 reported during April.

National evaluation of the recent situation, the trends and sour ces of infection

The nature of the voluntary sampling makes it difficult to establish trends, but the serovars most
common in 2003 remained most commonly reported in 2004

Relevance of the findingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

Salmonellalndianais reported rarely in humans.
F. Salmonella spp in pigs
Monitoring system
Sampling strategy

Breeding herds
In England, Wales and Scotland (GB) all isolations of salmonella must be
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reported - Zoonoses Order 1989.

In Northern Ireland all isolations of salmonella must be reported to a veterinary
inspector of the Department of Agriculture, [Zoonoses Order (Northern Ireland)
1991]

Almost 90% of incidents are from the isolation of salmonella in samples taken
for diagnostic purposes (clinical samples).

Thereis no routine official sampling.

Multiplying herds
Asfor breeding herds

Fattening herds

Asfor breeding herds
Frequency of the sampling
Breeding herds
Other: Voluntary sampling.
Multiplying herds
Other: Voluntary sampling.
Fattening herdsat farm
Other: Voluntary sampling.
Fattening herds at slaughter house (herd based appr oach)

Other: Voluntary sampling.

Type of specimen taken
Breeding herds
Other: Voluntary sampling.
Multiplying herds
Other: Voluntary sampling.

Fattening herdsat farm

Other: Voluntary sampling.

Fattening herds at slaughterhouse (herd based approach)

Other: Voluntary sampling.

M ethods of sampling (description of sampling techniques)
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Breeding herds
Voluntary sampling.
Multiplying herds
Voluntary sampling.
Fattening herdsat farm
Voluntary sampling.
Fattening herds at slaughterhouse (herd based appr oach)
Voluntary sampling.
Case definition

Breeding herds

An incident comprises the first isolation and al subsequent isolations of the same
serotype or serotype and phage/definitive type combination of a particular salmonella
from an animal, group of animals or their environment on a single holding.

Multiplying herds

An incident comprises the first isolation and al subsequent isolations of the same
serotype or serotype and phage/definitive type combination of a particular salmonella
from an animal, group of animals or their environment on a single holding.

Fattening herdsat farm

As above

Fattening herds at slaughterhouse (herd based appr oach)
Asabove.

Diagnostic/analytical methods used
Breeding herds

Bacteriological method: The voluntary nature of sampling and the relatively low numbers
involved make it difficult to detect trends. Apart from the reduction in the number of
reports of S. Montevideo the other serovars are the same as those commonly reported in
previous years.

Multiplying herds

Bacteriological method: The voluntary nature of sampling and the relatively low numbers
involved make it difficult to detect trends. Apart from the reduction in the number of
reports of S. Montevideo the other serovars are the same as those commonly reported in
previous years.
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Fattening herdsat farm

Bacteriological method: The voluntary nature of sampling and the relatively low numbers
involved make it difficult to detect trends. Apart from the reduction in the number of
reports of S. Montevideo the other serovars are the same as those commonly reported in
previous years.

Fattening herds at slaughterhouse (herd based approach)

Bacteriological method: The voluntary nature of sampling and the relatively low numbers
involved make it difficult to detect trends. Apart from the reduction in the number of
reports of S. Montevideo the other serovars are the same as those commonly reported in
previous years.

Vaccination policy
Breeding herds

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation.

Multiplying herds

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation.

Fattening herds

There are no restrictions on the use of salmonella vaccines which have a Marketing
Authorisation.

Other preventive measuresthan vaccination in place

Breeding herds

Codes of good practice in the control of salmonella on pig farms and in the production,
handling and transport of feed, as well as advice on rodent control have been published in
collaboration with the industry.

Multiplying herds
Asabove

Fattening herds
Asabove

Control program/mechanisms
Recent actionstaken to control the zoonoses

In Great Britain the Meat and Livestock Commission with the British Pig Executive has
been developing a Zoonoses Action Plan for the monitoring of salmonellain pigs. Thisis
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based on a meat-juice ELISA test at slaughterhouse and classing the farms into differnt
levels for subsequent investigation of advisory visits. Northern Ireland has a similar
programme operating in all slaughter plants. Funding of the montoring isinitially through
the industry with government support.

Measuresin case of the positive findings or single cases

Public health authorities are advised of the isolation of salmonellas, and the owner is given
advice and visits will be made to the farm if the salmonellais of public health significance.

Notification system in place

In England, Wales and Scotland (GB) all isolations of salmonella must be reported - Zoonoses
Order 19809.

In Northern Ireland all isolations of salmonella must be reported to a veterinary inspector of the
Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991]

Results of the investigation

England, Wales, Scotland

Reports of Salmonella in pigs during (152) in 2004 decreased by 21% compared with 2003
(193). The most commonly isolated serovars were S. Typhimurium and S. Derby which
comprised 65% and 15% of total reports respectively. However, the number of reports (99) of S.
Typhimurium from pigs fell by 28% compared with 2003 (137). The most commonly reported
phage types of S. Typhimurium during 2004 were U288 (54 incidents, 55.7% of STM in pigs)
and DT193 (19 incidents, 19.6% of STM in pigs) and there were 10 incidents of DT104
reported. There were two incidents reported of Salmonella Give, which has not been recorded in
pigs since 1999; both incidents were from the same farm. A single incident of Samonella
Durham was reported in November from a farm in England. This is the first time that this
serovar has been recorded in pigsin GB.

Northern Ireland

In Northern Ireland there were 12 isolations from diagnostic samples of which 7 were S.
Typhimurium. None of these isolations were connected with outbreaks of salmonella in man.
The remainder were:-

3 - S. Derby;

1-S. Give

1- S. Spp unidentified.

National evaluation of the recent situation, the trends and sour ces of infection

The number of reportsis less than in previous years but it is too early to say that thisis a trend.
It could be related to the economic situation in the pig industry or other factors.

Relevance of the findingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

Salmonella Typhimurium is the second most common serotype isolated from humansin the UK.
Salmonella Derby is not common in isolates of salmonellafrom humans.

Additional information
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Codes of good practice for the prevention and control of salmonellain pig herds on farm have
been published and widely circulated to pig producersin the UK.

G. Salmonella spp. in bovine animals

Monitoring system
Sampling strategy

England, Wales, Scotland

Salmonella isolated in a laboratory from cattle must be reported to the competent
authority and the isolate provided on request (Zoonoses Order 1981). Over 90% of the
isolates from cattle are from samples taken for diagnostic purposes.

Frequency of the sampling
Animalsat farm

Other: Over 90% voluntary samples taken by veterianarian for diagnostic
purposes

Type of specimen taken
Animalsat farm

Other: Usually faeces or from organs at post mortem

M ethods of sampling (description of sampling techniques)
Animalsat farm

Voluntary samples usually taken by veterinarian for diagnostic purposes
Case definition

Animalsat farm

Culture and isolation of salmonella from sample taken from the animal, or
associated with its environment. An incident comprises the first isolation and all
subsequent isolations of the same serotype or serotype and phage/definitive type
combination of a particular salmonella from an animal, group of animals or their
environment on a single premises.

Diagnostic/analytical methods used
Animalsat farm

Bacteriological method: Various

Animals at daughter (herd based approach)
Bacteriological method: Various
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Vaccination policy

Vaccination against Salmonella Dublin may be used on avoluntary basis. There is no restriction
on using any authorised salmonella vaccine

Control program/mechanisms
The control program/strategiesin place

There is no statutory national control plan for salmonella in cattle. All salmonellas
isolated must be reported to the competent authority. Advice is given and visits to the
farm may be made, particularly if the salmonellais of public health significance or there
is direct sale of products to the public. The public health authorities are informed of
isolations of salmonella from cattle. Assistance is given to the public health authorities
with on-farm investigations and epidemiological studies if there is a human outbreak of
salmonellosis associated with the farm.

Measuresin case of the positive findings or single cases

Advice is given on contol of salmonella and farm visits may be made by the veterinary and
public health authorities.

Notification system in place

All sailmonellasisolated from cattle must be reported to the competent authority

Results of the investigation

England, Wales, Scotland (GB)

The number of reports from cattle during 2004 fell by 27% (to 923) compared with 2003 (1,261
revised figure). The most frequently isolated serotypes were S. Dublin and S. Typhimurium
which comprised 86% and 13% of total reports respectively. There were six reports of S.
Newport in January to December 2004, three in January and single incidents in February, July
and October; all six were fully sensitive to al antimicrobials tested. There were three incidents
of S. Enteritidis during 2004, these were single incidents of phage types DT1, DT4 and DT13a.
There were five reports of S. London from three different counties of England; this is the first
time this serovar has been isolated from cattle since 1993. Salmonella Reading was isolated in
cattle for the first time since 2000 and Samonella Bradford, S. Larochelle and S. Liverpool
were all isolated for thefirst timein cattle.

National evaluation of the recent situation, the trends and sour ces of infection

Over the last five years the number of reports of incidents of salmonella in cattle have varied
between 812 and 1306, excluding 2001 when there were 662 which is likely to have been
affected by a number of factors relating to the outbreak of foot and mouth disease. The mgority
of incidents have been Salmonella Dublin, with Salmonella Typhimurium the second most
commonly reported. The majority of incidents reported are from samples taken for diagnostic
purposes, and not from samples from healthy animals. The number of recorded incidents may
also have been affected by changes to the recording system (see further details under additional
information).
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Relevance of the findingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

Salmonella Dublin is the most common serotype recorded in the diagnostic samples taken.
SalmonellaDublin is seldom isolated in samples from man.

Additional information

Salmonella data and test results are now entered into Sample Manager/FarmFile replacing both
the Samonella incident recording system (ZO2 database) and the antimicrobial sensitivity
database (Sentest). Under the previous data recording systems an isolation was flagged as a new
incident by the Nominated Officer dealing with the report, however the new Samonella
database automatically designates new incidents using a series of pre-defined criteria. This
report therefore includes incidents as defined by the Nominated Officer for submissions
received in 2002, and incidents generated automatically for submissions received from January
2003 onwards. Complete information may link some provisional new incidents to previous
reports, thereby altering incident numbers. The incident allocation programme is currently under
review.

H. Salmonella spp. in animal - Cattle (bovine animals) (Northern Ireland)

Monitoring system
Sampling strategy

All isolations of sailmonella must be reported to a veterinary inspector of the Department
of Agriculture, [Zoonoses Order (Northern Ireland) 1991].

Vaccination policy

No restriction on vaccination with authorised products.

Measuresin case of the positive findings or single cases

Where S. Typhimurium or S. Enteritidis is isolated, or any serotype is isolated in milk, a
veterinary officer carries out a field investigation. Where other serotypes are isolated the case is
discussed with the private veterinary surgeon of the owner. Written public health adviceis given
inall cases.

Results of the investigation

295 salmonella isolations from samples received, of which 274 were S. Dublin. 14 isolations
were S. Typhimurium, none of which were associated with a human health incident. The
remainder of salmonellaisolations were as follows:-

1S Anatum,

1 S. Bredney;

1 S. Newport;

1S. Muenster,

3 S. Spp. unidentified.

National evaluation of the recent situation, the trends and sour ces of infection
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The most common serotypes reported in cattle are Salmonella Dublin, and Salmonella
Typhimurium.

Relevance of the findingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

None of the reports was associated with a human health incident
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Table 3.2.1 Salmonella sp. in Poultry breeding flocks (Gallus gallus) (Part A)

Report on trends and sources of zoonoses

uolbuixa 'S
MHomuay 'S
nobnopayl 'S
euBIpU| 'S - -
9ANID 'S
Binquapueig ‘S M o
MOYDIIA °S °
Iepeq 's ©
snueju| s °
o
sIen0Jss Jaylo
6 000 o o
--iL9°S
99SSaUUd] 'S - -
) N
Biaqualyuss 'S
o
wnunwiydAy 'S © ©
o
SIS U=RS ° e
[32] o o
annsod s390|4 e = = @
~ ~
pa1sa) SY90|4 @ ® <
T T T
1un eaibojolwapid3
sylewsay * *
Z 4 4
UOIRWIOJUI JO 93IN0S = z z
kY = 2
: s § g8
= o 9 = s e =2
=D = %C'/ c o 2=
S e s 2 235
5 = £ o o 03
O 2'c 3 £ 2853
23 S 9 S § 23
c -8 [0} t;' o E = E
O = (=] o o 9o
3 &% £ £ &%
o D — = = = [oX )
T D C o =] > ©
c @ [T © o c E
S = T o ! | 8o
o8 Qo oL

Gallus gallus

United Kingdom 2004

52



United Kingdom 2004 Report on trends and sources of zoonoses

wBwWURA0B 3] 01 pariodal 3( 1SN Se|puowes ||V « 2Ansod passe|d s1 dnoub 1o %20() ajoym ayl aanisod s1ajduwes auo JI - dnolb 1o %00} = H

"U1B1I0 JO X00[} 83U JO Wike Uo N0 PalLed S| Bunsa) Alofew 1juod pake|osi ae wnunwiydAl S Josipinueiug 'S J| ‘wiey uo pue Aydmrey e buliojuow areaud
pue Ayorey e Uxe) sa|dwes [e[o1}jo apnjoulerep ay | 300} Ajddns pa1oajul Maje Jo JuslUolIAUS AlBydTey 8y Ul uonosjul Juaisisied aedlpul Aew pame|os|
e[[pUOW S 8y L "2 -i-/6T'E 9NIONIIS ‘6 eXepUe]I 'S ‘2 33SSUUB L 'S ‘G MOYDIIA 'S ‘€2 BIaqUaNURS 'S ‘6€ BUOISBUIAIT 'S ‘OF :-12'9 8In1oNnJis 'S ‘g [00dBAIT 'S
)00[4 141090 0} Syl | 3]

10U p[no2 adAjoJes yJes Jo Jequunu Buimo||o) auy  anode palussald elep ay) Ul papn[ou| X004 Buipsaiq senaited e y1im pareioosse aq A|11essadeu 10U Ued Yo Iym
IR |0S| a./e B|jpUOW[es 1Nsal B S 'Siseq Ajyuow Jo Appame uo uswdinbe pue juswuolinue ay) Jo Buiduwres sunnos 1no ALed sioksedo Aeydrey Jo sBquinu v

910U1004

uMouy| Jou $30[4 Bulreal Jo JequinN : (2)
o013 Buipsa.q pleA >Jeq [ews e u wniojnd S auo sspnjutaansod €78yl : (1)

pouad uononpoud Buunp -

pouad Bulreas Buunp -

aul| uononpoud yeaw
10} s)00]} Buipaaliq juased

T T 0T 0 14 0 4 0 0 4 [4> 4 ov 0 0 86T @ €€9 H 14N

53

United Kingdom 2004



©|[pUoWeS 8y 1 g --:6T'E DINIONIS ‘6 XEPUBI A 'S ‘2 89SSAUUB L 'S ‘G MOUDIIA 'S ‘€2 Biaguelues 'S ‘6€ SUOXSBUIAIT 'S ‘0€ -12‘9 8n1dnis 'S ‘g [0odAIT 'S

001§ 91}1090S & 0} peXU1| 5]

10U pNod adAj0Jes YyJes Jo sequuinu Buimo|jo)ayl : 9A00e palussald elep ayl ul papn(ou| “20() Buipsaliq fenaised e Ylim pale1oosse aq A|1/essaosu Jou Ued Yo Iym
poR|0S| 918 B|jpUOWES 1 NSl B S 'Ssiseq Ajyiuowl 1o Appame uo uawdinba pue juswiuouiAug 3yl Jo Buidwes aunnol 1no A1ed siorsedo Albyodmey Jo Jequinu

9J0UlOo0H

UAOUY| 10U S)00]} Bulreal Jo Jequiny : (2)
00|14 Buipss.q pleA ¥Jeq |fews e ul wniojind S auo sapnpulannsod €Tayl : (T)

pouad uononpoid Buunp -
pouad Buueal Buunp -

aul| uonanpoud jeaw
J1o} o0y} Buipaaiq juased

aul| uononpoJd 1eaw Joy
)20} Buipaalq waredpuelb

pouad Bulreas Buunp -

pouad uononpoud Buunp -

(T) auij uononpoud 668
10} s)20(} Buipaaiq jualed

aul| uonanpoud Bba oy
s)o0j) Buipaaiq Juaredpueib

sn|eb snjes

auoisbuinalg s

joodianl] 'S

e

5 T 1T 09
o)

N € g 9
©

o € % 1T 99
3

g

)

=

s €
c

o)

o

5 €
o

& » » v

£ = 2 =

o = = 9

8 8 : 5

2 = <. )

—_ - o x

X 2 ®

g

[

D)

(g vred) (snjreb snjjeo) sxo0j) Buipsaiq Asjnod ul "ds ejjpuowies T°Z'¢ a|qel

United Kingdom 2004



annsod passe o s1 dnoub o »o0|4ajo0ym ayl aAnsod s1a|duwes auo 1 - dnolb 1o 3o0( = H
"UIB1J0 JO X00(} Y1 JO Wike UO N0 PalLed S1 Bunsa) Alofew 1juod pake|osi afe wnunwiydAl S Josipinueiug 'S J| ‘wiey uo pue Alydrey e buliojuow areald
pue ABYoky e uayel so|jdwes 10110 apnoulelep ayl 'Sy00|] Ajddns peiosjul maje Jo JusWUoIIAUS ABYdTeY 8yl Ul uondajul ueisisied aedipul Aew pame|os|

United Kingdom 2004 Report on trends and sources of zoonoses

55

United Kingdom 2004



United Kingdom 2004 Report on trends and sources of zoonoses

Table 3.2.2 Salmonella sp. in other commercial poultry

=
o &=
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© =}
£ ] o £
o 9 = > S 2
c = o) = 0 E S
() = ) e c
3] S § £ | = S |B | |£ ;
3 [ [= s g (¥ [F [T [= |= |2
n 14 i o o %) ) n ) ) o
Gallus gallus
laying hens
o 7
unspecified (1) Voluntary 26 12 7 0 0 0
N sampling
broilers
- Voluntary 335 1 3 0 13 13 305
unspecified (2) sampling
*
Ducks
- Voluntary 497 6 7 46 0 0 438
unspecified (3) sampling
Geese
e Voluntary 1 1 0 0 0 0
unspecified (4) sampiing 0
Turkeys
186
unspecified (5) Voluntary 242 1 0 37 8 0 11
sampling
(2) : Number of flocks tested not known
(2) : Number of flocks tested not known
(3) : Number of flocks tested not known
(4) : Number of flocks tested not known
(5) : Number of flocks tested not known
Footnote
UK data
H = flock or group - if one sample is positive the whole flock or group is classed positive
* - NRL all saimonellasisolated must be reported to the government
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Table 3.2.3 Salmonella sp. in non-commercial poultry and birds

Source of information

Remarks

Epidemiological unit

Flocks tested

| Flocks positive

S. Enteritidis
S. Hadar

S. Infantis

S. Virchow

ol S- Typhimurium

other serovars

Pigeons (1)

Pheasants (2)

Partridges (3)

*

Voluntary
sampling

Voluntary
sampling

Voluntary
sampling

4 0 3 1 0 0

(1) : Number of flocks tested not known
(2) : Number of flocks tested not known
(3) : Number of flocks tested not known

Footnote

UK data. There were no reports received of the isolation of salmonellafrom guines fowl, quails, or ostriches
H = flock or group - if one sample is positive the whole flock or group is classed positive
* - NRL All salmonellaisolates must be reported to the government
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2.1.5. Salmonella in feedstuffs
A. Salmonella spp. in feed - all feedingstuffs

History of the disease and/or infection in the country

Great Britian

In Great Britain the isolation of Salmonella spp. from animal feedingstuffs are reportable under
the Zoonoses Order 1989.

Imported animal protein destined for feed production in GB is tested according to a risk
assessment.

Northern Ireland

All isolations of sailmonella in a sample taken from an animal or bird or its surroundings, or
from any carcase, product or feedingstuff must be reported to a veterinary inspector of the
Department of Agriculture for Northern Ireland, [ The Zoonoses Order (Northern Ireland) 1991]
All imported processed animal protein is sampled under the Diseases of Animals (Northern
Ireland) Order 1981 and the Diseases of Animals (Importation of Processed Animal Protein)
Order (Northern Ireland) 1989.

National evaluation of the recent situation, the trends and sour ces of infection

In Great Britain salmonella was most commonly reported from cereal s/vegetable feed materias
during the manufacturing process, and most reports were from samples of rape, and soya where
the most common serotype reported was S. Rissen and S. Mbandaka respectively. A wide range
of other serotypes were reported. Salmonella Typhimurium was reported in GB in cocoa (1),
wheat (30), soya (1), fishmeal (1), pig feed (2), cattle (1), poultry (1).

In Northern Ireland no isolations of S. Typhimurium or S. Enteritidis were reported.

The 19 unspecified isolations are as follows:-

1 S. Reading; 3 S. Minnesota; 1 S. Pisa; 6 S. Binza; 1 S. Livingstone;

1S Tennessee; 1 S. Mbandaka; 1 S. Risen; 1 S. Lexington;. 3 S. Orion.

It is not possible to determine trends from these data, but they do indicate the wide variety of
salmonella serotypes which may be present in feed materials and the need to manage this risk
during the production process.

Relevance of the findingsin animals, feedingstuffs and foodstuffsto human cases (as
a sour ce of infection)

Although salmonellas are found in feed materials the processes involved in anima feed
production should normally eliminate them. Animal feed may become contaminated on farm if
poorly stored and not kept vermin free.

Additional information

In Great Britain since 1992, laboratories have provided enhanced information on the results of
monitoring for sailmonella in animal feedingstuffs. The Department in conjunction with the
feedingstuffs industry have introduced codes of practice for the control of salmonella. In
addition to the Defra codes of practice for the control of saimonella in feedingstuffs, the
Industry has also introduced codes of practice for the control of salmonella. Samples taken
under the codes of practice form part of the HACCP process.
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Isolation of Salmonellain feed must be reported to the Competent Authority
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2.1.6. Salmonella serovars and phagetype distribution

The methods of collecting, isolating and testing of the Salmonella isolates are described in the
chapters above respectively for each animal species, foodstuffs and humans. The serotype and
phagetype distributions can be used to investigate the sources of the Salmonella infections in
humans. Findings of same serovars and phagetypes in human cases and in foodstuffs or animals
may indicate that the food category or animal species in question serves as a source of human
infections. However as information is not available from all potential sources of infections,
conclusions have to be drawn with caution.
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Table 3.3.3 Salmonella serovars in animals

Serovars

Sources of isolates

Number of isolates in the laboratory

N=

Number of isolates serotyped

Number of isolates per type

16

15

31

S. Agama

S. Agona
S. Ajiobo

S. Anatum
S. Berta

S. Bovismorbificans

S. Bradford
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() : Including 2 S. New Brunswick
(*) M : Monitor, C: Clinica

Footnote
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Table 3.3.9 S. Enteritidis phagetypes in humans

2
1S
Phagetype 2
Sources of isolates M(*) Cc™
Number of isolates in the laboratory N= 8934
Number of isolates serotyped N= 8918
Number of isolates per type
PT 1 1997
PT 4 2373
PT5 5
PT6 483
PT8 373
PT 14b 1362
PT 21 555
Not typable 21
PT 1b 2
PT3 51
PT 44 29
PT 13a 28
PT 2 22
PT 24 var 13
PT 35 22
PT 4b 8
PT 56 40
PT 6a 335
PT 6b 2
PT 12 161
PT 31 1
PT 22 40
PT 23 2
PT 7 10
Other (1) 308
PT RDNC 44
PT 25
PT 28 2
PT 5a 31
PT 5b 2
PT 5c 119
PT 29 10
PT 33 3
PT 34 7
PT 37 1
PT 42 1
PT 9b 5
PT 9a 3
PT 7a 2
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PT 6d
PT 6¢
PT 3a
PT 24a
PT 20a
PT le
PT 59
PT 58
PT 57
PT 55
PT 53
PT 50
PT 48
PT 47
PT 46
PT 38
PT 24
PT 21a
PT 20
PT 16
PT 15
PT 13
PT 11
PT 1c

Total of typed Salmonellaisolates

92

12
109

10

21

13

=

© W Pk NP

49

(2) : 308 isolates not phage typed

Footnote

(*) M : Monitor, C: Clinical
Combined UK data
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Table 3.3.10 S. Typhimurium phagetypes in humans

2
g

Phagetype 2

Sources of isolates M(*) C()

Number of isolates in the laboratory N= 1610

Number of isolates serotyped N= 1652

Number of isolates per type
DT 2 6
DT 8 23
DT 9 1
DT 12 24
DT 46 2
DT 66 3
DT 104 638
DT 104b 60
DT 120 26
DT 170 10
DT 193 69
DT 208 14
U 302 56
Not typable 15
DT 40 12
DT 41 16
DT RDNC 43
DT 132
DT 22
DT 193a 43
DT 49 20
U 311 29
U 310 15
DT 160 12
DT 124 2
DT 194 2
DT 195 1
DT 15a 3
DT 186 1
DT 17 3
DT 30 2
DT 85 1
DT 99 6
DT 97 5
DT 93 1
DT 3 1
DT 135 5
U 277 2
U 288 22
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other (1)

DT 1

DT 4

DT 13

DT 66a

DT 141

U 278

DT 56 var

DT 178

DT 11

U 313

U 308

U 291

U 289

U 276

DT 87

DT 112

DT 125

DT 94

DT 82

DT 80

DT 73

DT 67

DT 64

DT 63

DT 56

DT 54

DT 52

DT 38

DT 26

DT 19

DT 18

DT 15

DT 2a

DT 206

DT 197

DT 164

DT 161

DT 131

DT 129

DT 170b

DT 153

DT 137

DT 136

Total of typed Salmonellaisolates

221

P w
g N R R e T I

P O P NN P O DM P WODNMNDN

=

AR, P M DNDN

(2) : 221 isolates were not phage typed

Footnote
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(*) M : Monitor, C: Clinicd
Combined UK data
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2.1.7. Antimicrobial resistance in Salmonella isolates

Antimicrobial resistance is the ability of certain microorganisms to survive or grow in the
presence of a given concentration of antimicrobial agent that usually would kill or inhibit the
microorganism species in question. Antimicrobia resistant Salmonella strains may be transferred
from animals or foodstuffs to humans.

A. Antimicrobial resistancein Sailmoneéllain cattle

Sampling strategy used in monitoring
Freguency of the sampling

In England, Wales and Scotland (GB) all isolations of salmonella must be reported -
Zoonoses Order 1989.

In Northern Ireland all isolations of salmonella must be reported to a veterinary inspector
of the Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991]

Theisolates tested for antimicrobial resistance were from these isolates.

Type of specimen taken

In cattle over 94%% of the isolates were derived from private samples taken for
diagnostic purposes on farm.

M ethods of sampling (description of sampling techniques)

Mainly voluntary private sampling.

Proceduresfor the selection of isolates for antimicrobial testing

Oneisolate from each incident reported.

M ethods used for collecting data

Isolates from England, Wales and Northern Ireland laboratories are tested at the
respective national reference laboratory.

L aboratory methodology used for identification of the microbial isolates

Modified SO 6579:2002 in national reference laboratory. Other methods may be used in private
laboratories.

Laboratory used for detection for resistance
Antimicrobialsincluded in monitoring

VLA historical standards based on British Society for Antimicrobial Chemotherapy
standard method.

Antimicrobials used were

Tetracycline, Chloramphenicol, Ampicillin, Ceftazidime, Nalidixic acid, Trimethoprim /
Sulfonamide, Sulfonamide, Streptomycin, Gentamicin, Neomycin (Kanamycin in
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Northern Ireland).

Breakpointsused in testing
Disc Diffusion 13mm breakpoint

Results of the investigation

In England and Wales, 657 salmonella isolates were tested from cattle. 85% were fully
sensitive. In Northern Ireland 335 isolates were tested and 80% were fully sensitive.

For S. Enteritidis 7 samples were available in England and Wales and all were fully sensitive. In
Northern Ireland no isolates were available. For S. Typhimurium in cattle in England and Wales
90 isolates were available for testing and 11% were fully sensitive. 44% showed resistance to
more than 4 antimicrobials. 44 were pentaresistant ACSSuUT only and 44 were ACSSUT plus
one other antimicrobial. No resistance to cefotaxime, ceftazidime or ciprofloxacin was detected
in Salmonellaisolates from cattle.

Of the Salmonella Dublin cultures tested during 2004, the vast mgjority (more than 97.5%) were
susceptible to all 16 antimicrobia drugstested. Most S. Dublin isolates originate from cattle.

National evaluation of therecent situation, the trends and sour ces of infection

The generally high level of resistance of Salmonella Typhimurium isolates is partly a reflection
of the numbers of DT104 and its variants DT 104B and U302, which are commonly resistant to
five or more antimicrobials.

There has been an increase in resistance to trimethoprim/ sulphonamides in recent years in
isolates of S. Typhimurium from England and Wales, though the data suggests this may now
have peaked. Comparing the 2004 resistance figures with those produced in 2003, trimethoprim/
sulphonamide resistance was similar in S. Typhimurium isolates from cattle and pigs in both
years.

Relevance of thefindingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

There is a possibility that antimicrobial resistance in organisms in animals could be transferred
to organisms in humans. It needs to be noted however that the isolates reported here were
mainly clinical isolates.

B. Antimicrobial resistance in Salmonellain pigs

Sampling strategy used in monitoring
Frequency of the sampling

In England, Wales and Scotland (GB) all isolations of salmonella must be reported -
Zoonoses Order 1989.

In Northern Ireland all isolations of salmonella must be reported to a veterinary inspector
of the Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991]

There is no officia sampling of pigs. AlImost 90% of incidents are recorded as the result
of examining clinical samples.
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Type of specimen taken

Voluntary sampling, usually taken for diagnostic purposes, and reported as above.

M ethods of sampling (description of sampling techniques)

Mainly voluntary private sampling.

Proceduresfor the selection of isolates for antimicrobial testing

One isolate from each incident reported.

Methods used for collecting data

Isolates from England, Wales and Northern Ireland laboratories are tested at the
respective national reference laboratory.

L aboratory methodology used for identification of the microbial isolates

Modified SO 6579:2002 in national reference laboratory. Other methods may be used in private
laboratories.

Laboratory used for detection for resistance
Antimicrobialsincluded in monitoring

VLA historical standards based on British Society for Antimicrobial Chemotherapy
standard method used for testing isolates from England and Wales. In Northern Ireland
NCCLS is used.

Antimicrobials used were

Tetracycline, Chloramphenicol, Ampicillin, Ceftazidime, Nalidixic acid, Trimethoprim /
Sulfonamide, Sulfonamide, Streptomycin, Gentamicin, Neomycin (Kanamycin in
Northern Ireland).

Breakpointsused in testing
Disc Diffusion 13mm breakpoint

Results of theinvestigation

In England and Wales, 209 sailmonella isolates were tested from pigs. 12% were fully sensitive.
In Northern Ireland 29 isolates were tested and 24% were fully sensitive.

In GB and Northern Ireland no isolates of S. Enteritidis were available for testing. For S.
Typhimurium in pigs in GB 147 isolates were available for testing and 3% were fully sensitive.
71% showed resistance to more than 4 antimicrobials. Four isolates were pentaresistant
ACSSuUT only, and 2 were pentaresi stant plus one other antimicrobial.

National evaluation of the recent situation, the trends and sour ces of infection

It is evident that in general terms, that isolates from pigs tend to be more resistant than those
from cattle or sheep and isolates from turkeys tend to be more resistant than isolates from
chickens. There is a greater prevalence of resistance in porcine Salmonella isolates compared to
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isolates from sheep and cattle to several antimicrobials, including ampicillin, chloramphenicol,
streptomycin, trimethoprim/ sulphonamides, sulphonamides, and tetracyclines. No resistance to
cefotaxime, ceftazidime or ciprofloxacin was detected in Salmonellaisolates from pigs.

Relevance of the findingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

There is a possibility that antimicrobial resistance in organisms in animals could be transferred
to organisms in humans

C. Antimicrobial resistancein Salmonellain poultry

Sampling strategy used in monitoring
Frequency of the sampling

In England, Wales and Scotland (GB) all isolations of salmonella must be reported -
Zoonoses Order 1989.

In Northern Ireland all isolations of salmonella must be reported to a veterinary inspector
of the Department of Agriculture, [Zoonoses Order (Northern Ireland) 1991]

Theisolates tested for antimicrobial resistance were from these isolates.

Type of specimen taken

In poultry over 75% of the isolates were derived from private samples taken for
montitoring purposes on farm.

M ethods of sampling (description of sampling techniques)
Mainly voluntary private sampling.
Proceduresfor the selection of isolates for antimicrobial testing

One isolate from each incident reported.

Methods used for collecting data

Isolates from England, Wales and Northern Ireland laboratories are tested at the
respective national reference laboratory.

L aboratory methodology used for identification of the microbial isolates

Modified 1SO 6579:2002 in national reference laboratory. Other methods may be used in
prevate laboratories.

Laboratory used for detection for resistance
Antimicrobialsincluded in monitoring

VLA historical standards based on British Society for Antimicrobial Chemotherapy
standard method.
Antimicrobials used were
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Tetracycline, Chloramphenicol, Ampicillin, Ceftazidime, Nalidixic acid, Trimethoprim /
Sulfonamide, Sulfonamide, Streptomycin, Gentamicin, Neomycin (Kanamycin in
Northern Ireland).

Breakpointsused in testing
Disc Diffusion 13mm breakpoint

Results of theinvestigation

In England and Wales, 958 salmonella isolates were tested from poultry (Gallus galus). 64%
were fully sensitive. In Northern Ireland 23 isolates were tested and 74% were fully sensitive.
For S. Enteritidis 13 samples were available in GB and 85% were fully sensitive. In Northern
Ireland 2 fully sensitive isolates were available. For S. Typhimurium in poultry in GB 11
isolates were available for testing and 27% were fully sensitive. 45% showed resistance to more
than 4 antimicrobials. 6 DT104 were pentaresistant ACSSuT.

National evaluation of the recent situation, the trends and sour ces of infection

There has been an increase in resistance to trimethoprim/ sulphonamides in recent years in
isolates of S. Typhimurium from England and Wales, though the data suggests this may now
have peaked. Comparing the 2004 resistance figures with those produced in 2003, trimethoprim/
sulphonamide resistance declined in 2004 in chickens. No resistance to cefotaxime, ceftazidime
or ciprofloxacin was detected in Salmonella isolates; this is an important finding since third
generation cephalosporins or fluoroquinolones are important antimicrobials in the treatment of
salmonellosis in humans.

Relevance of thefindingsin animalsto findingsin foodstuffs and to human cases (as
a sour ce of infection)

There is a possibility that antimicrobial resistance in organisms in animals could be transferred
to organismsin humans.

D. Antimicrobial resistance in Salmonella in foodstuff derived from poultry

Sampling strategy used in monitoring
Frequency of the sampling

Samples from a survey detailed in section on 'Salmonella spp. in Broiler meat and
products thereof'.

Type of specimen taken
See above

M ethods of sampling (description of sampling techniques)

See above

Laboratory methodology used for identification of the microbial isolates
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See section on Salmonella spp. in Broiler meat and products thereof

Laboratory used for detection for resistance
Antimicrobialsincluded in monitoring
Health Protection Agency, Colindale

Results of the investigation

40 salmonella isolates were tested from poultry (Galus gallus). 50% of isolates were fully
sensitive. 7% were resistant to more than 4 antimicrobials.

National evaluation of the recent situation, the trends and sour ces of infection

No national trend is apparent.
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Table 3.2.5.2 Antimicrobial susceptibility testing of S.Enteritidis in animals

S. Enteritidis
Cattle (bovine |Pigs Gallus gallus Gallus gallus Turkeys
animals) (Northern
Ireland)
Isolates out of a yes yes yes yes yes
monitoring program
Number of isolates 7 0 13 2 1
available in the
laboratory
Antimicrobials: [N %R N %R N %R N %R N %R
Tetracycline | 7 0% 0 0% 13 8% 2 0% 1 0%
Amphenicols
Chloramphenicol | 7 0% 0 0% 13 8% 2 0% 1 0%
Cephalosporin
3rd generation 2 0%
cephalosporins
Cefotaxim 7 0% 0 0% 13 0% 1 0%
Ceftazidim 7 0% 0 0% 13 0% 1 0%
Fluoroquinolones
Ciprofloxacin | 7 0% 0 0% 13 0% 2 0% 1 0%
Quinolones
Nalidixic acid | 7 14% 0 0% 13 0% 2 0% 1 0%
Sulfonamides
Sulfonamide | 7 0% 0 0% 13 8% 2 0% 1 0%
Aminoglycosides
Streptomycin 7 0% 0 0% 13 8% 2 0% 1 0%
Gentamicin 7 0% 0 0% 13 0% 2 0% 1 0%
Neomycin 7 0% 0 0% 13 0% 1 0%
Kanamycin 2 0%
Trimethoprim + 7 0% 0 0% 13 0% 1 0%
sulfonamides
Penicillins
Ampicillin 7 0% 0 0% 13 0% 2 0% 1 0%
Number of multiresistant isolates
fully sensitives 6 86% 0 0% 11 85% 2 100% 1 100%
resistant to 1 1 14% 1 8% 0 0% 0 0%
antimicrobial
resistant to 2 0 0% 0 0% 0 0% 0 0% 0 0%
antimicrobials
resistant to 3 0 0% 0 0% 1 8% 0 0% 0 0%
antimicrobials
resistant to 4 0 0% 0 0% 0 0% 0 0% 0 0%
antimicrobials
resistant to >4 0 0% 0 0% 0 0% 0 0% 0 0%
antimicrobials

Footnote

England and Wales data except where stated as Northern Ireland. Totals may not correspond because of rounding
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Table 3.2.7.6 Antimicrobial susceptibility testing of S. Enteritidis in humans -

gualitative data

S. Enteritidis
|humans
Isolates out of a
monitoring program
Number of isolates
available in the
laboratory
Antimicrobials: N %R

Footnote

No information to report in 2004
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Table 3.2.7.7 Antimicrobial susceptibility testing of S. Typhimurium in humans -
gualitative data

S. Typhimurium
|humans
Isolates out of a
monitoring program
Number of isolates
available in the
laboratory
Antimicrobials: N %R

Footnote

No information to report in 2004
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Table 3.2.5.5 Antimicrobial susceptibility testing of Salmonella spp. in food

Salmonella spp.

|Broiler meat |Other poultry meat |Pig meat |Bovine meat

Isolates out of a yes
monitoring program
Number of isolates 40
available in the
laboratory
Antimicrobials: [N %R N %R N %R N %R
Tetracycline | 3 6.8%
Amphenicols

Chloramphenicol | 2 4.5%
Quinolones

Nalidixic acid 0 0.0%
Trimethoprim 0 0.0%
Sulfonamides

Sulfonamide 3 13.6%
Aminoglycosides

Streptomycin 6 13.6%

Gentamicin 0 0.0%

Neomycin 0 0.0%

Kanamycin 0 0.0%

Spectinomycin 5 11.4%
Trimethoprim + 12 27.3%
sulfonamides
Penicillins

Ampicillin 4 9.1%

Number of multiresistant isolates

fully sensitives 22 50.0%
resistant to 1 4 9.1%
antimicrobial

resistant to 2 9 20.5%
antimicrobials

resistant to 3 2 4.5%
antimicrobials

resistant to 4 2 4.5%
antimicrobials

resistant to >4 3 6.8%
antimicrobials
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Table 3.2.7.5 Antimicrobial susceptibility testing of Salmonella spp. in humans -
gualitative data

Salmonella spp.

|humans

Isolates out of a
monitoring program
Number of isolates
available in the
laboratory

Antimicrobials: N %R

Footnote

No information to report in 2004
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Table 3.2.6 Breakpoints for antibiotic resistance of Salmonella in Animals

Test Method Used

Disc diffusion

Agar dilution

Broth dilution

E-test

Standards used for testing

NCCLS

CASFM

Subject to quality control

Salmonella Standard for| Breakpoint concentration (microg/ml) Range tested disk content breakpoint Zone diameter (mm)
breakpoint concentration (microg/ml)
Susceptible Intermediate Resistant lowest highest microg Susceptible Intermediate Resistant
<= > >= <=
Tetracycline VLA 10 13 13
Amphenicols
Chloramphenicol VLA 10 13 13
Florfenicol
Fluoroquinolones
Ciprofloxacin VLA 1 13 13
Enrofloxacin
Quinolones
Nalidixic acid VLA 30 13 13
Trimethoprim(1) VLA
Sulfonamides
Sulfonamide VLA 300 13 13
Aminoglycosides
Streptomycin 25 13 13
Gentamicin 10 13 13
Neomycin 10 13 13
Kanamycin
Trimethoprim + 25 13 13
sulfonamides
Cephalosporin
Cefotaxim 30 13 13
Ceftazidim 30 13 13
3rd generation
cephalosporins
Penicillins
Ampicillin 10 13 13

(2) : Trimethoprim sulfonamide combination
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Table 3.2.6 Breakpoints for antibiotic resistance of Salmonellain Food

Test Method Used

Disc diffusion

Agar dilution

Broth dilution

E-test

Standards used for testing

NCCLS

CASFM

Subject to quality control

Salmonella Standard for| Breakpoint concentration (microg/ml) Range tested disk content breakpoint Zone diameter (mm)
breakpoint concentration (microg/ml)
Susceptible Intermediate Resistant lowest highest microg Susceptible Intermediate Resistant
<= > >= <=
Tetracycline VLA 10 13 13
Amphenicols
Chloramphenicol VLA 10 13 13
Florfenicol
Fluoroquinolones
Ciprofloxacin VLA 1 13 13
Enrofloxacin
Quinolones
Nalidixic acid VLA 30 13 13
Trimethoprim VLA
Sulfonamides
Sulfonamide VLA 300 13 13
Aminoglycosides
Streptomycin 25 13 13
Gentamicin 10 13 13
Neomycin 10 13 13
Kanamycin
Trimethoprim + 25 13 13
sulfonamides
Cephalosporin
Cefotaxim 30 13 13
Ceftazidim 30 13 13
3rd generation
cephalosporins
Penicillins
Ampicillin 10 13 13
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Table 3.2.6 Breakpoints for antibiotic resistance of Salmonella in Feedingstuff

Test Method Used

Disc diffusion

Agar dilution

Broth dilution

E-test

Standards used for testing

NCCLS

CASFM

Subject to quality control

Salmonella Standard for| Breakpoint concentration (microg/ml) Range tested disk content breakpoint Zone diameter (mm)
breakpoint concentration (microg/ml)
Susceptible Intermediate Resistant lowest highest microg Susceptible Intermediate Resistant
<= > >= <=
Tetracycline VLA 10 13 13
Amphenicols
Chloramphenicol VLA 10 13 13
Florfenicol
Fluoroquinolones
Ciprofloxacin VLA 1 13 13
Enrofloxacin
Quinolones
Nalidixic acid VLA 30 13 13
Trimethoprim VLA
Sulfonamides
Sulfonamide VLA 300 13 13
Aminoglycosides
Streptomycin 25 13 13
Gentamicin 10 13 13
Neomycin 10 13 13
Kanamycin
Trimethoprim + 25 13 13
sulfonamides
Cephalosporin
Cefotaxim 30 13 13
Ceftazidim 30 13 13
3rd generation
cephalosporins
Penicillins
Ampicillin | 10 13 13
Footnote

No information to report in 2004
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Table 3.2.6 Breakpoints for antibiotic resistance of Salmonella in Humans

Test Method Used

Disc diffusion

Agar dilution

Broth dilution

E-test

Standards used for testing

NCCLS

CASFM

Subject to quality control

Standard for
breakpoint

Salmonella

Breakpoint concentration (microg/ml)

Resistant
>

Susceptible Intermediate

<=

Range tested
concentration (microg/ml)
lowest highest

disk content

microg

breakpoint Zone diameter (mm)

Resistant
<=

Susceptible Intermediate

==

Tetracycline

Amphenicols
Chloramphenicol
Florfenicol

Fluoroquinolones
Ciprofloxacin
Enrofloxacin

Quinolones
Nalidixic acid

Trimethoprim

Sulfonamides
Sulfonamide

Aminoglycosides
Streptomycin
Gentamicin
Neomycin
Kanamycin

Trimethoprim +
sulfonamides

Cephalosporin
Cefotaxim
Ceftazidim

3rd generation
cephalosporins

Penicillins
Ampicillin |

Footnote

No information to report in 2004
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2.2. CAMPYLOBACTERIOSIS

2.2.1. General evaluation of the national situation
A. Thermophilic Campylobacter General evaluation

History of the disease and/or infection in the country

During the last 25 years reported cases of human illness caused by Campylobacter spp. have
generally risen year on year, but have remained stable lately and appear to be declining although
there was a dight increase in 2004 compared with 2003. Campylobacter is the most
commmonly isolated bacterial gastrointestina pathogen. A proportion of Campylobacter
isolates are speciated and indicate that Campylobacter jejuni accounts for the magjority, followed
by Campylobacter coli. Campylobacter are commonly found in animals but are seldom
associated with disease in the animal.

National evaluation of therecent situation, the trends and sour ces of infection

In the UK as awhole there were 49233 cases reported in humans. Thisis asmall increase in the
number of cases reported in 2003 (49064 revised). Increases were seen in al countries except
Scotland where there was a decrease.

Food

A number of studies were carried out on food, chicken and cheeses. Whole chickens were
surveyed for the presence of Campylobacter from all parts of Wales and Northern Ireland during
a 12-month period (January-December 2004). 517 samples out of a total of 753 chickens
sampled tested positive for Campylobacter in Wales, and 202 out of 280 in Northern Ireland.
Results are detailed in Table 6.2 and antimicrobial susceptibility results are detailed in Table
6.1.5

A study of cheeses made from raw or thermised milk from production and retail premises. One
of the 1842 (0.05%) cheese samples (semi-hard) was Campylobacter positive (C. jejuni).

A study to assess the microbiological quality of fresh refrigerated poultrymeat at production and
retail level as regards to thermophilic Campylobacter spp. was carried out over 6 month period
(May to October 2004). In total, 1723 fresh poultrymeat samples samples were examined for the
presence or absence of Campylobacter spp. Campylobacter spp. was detected in 60%
(1028/1723) of poultrymeat samples (chicken, 62% (959/1538); turkey, 36% (55/152); game
fowl 42% (14/33).

All samples were tested for the presence or absence of Campylobacter and most isolates
speciated and screened for antimicrobial resistance. The one isolate from cheese was 100%
sensitive. For the other isolates resistance to more than four antimicrobial agents was seen in
8-16% of those tested (detailed in Table 6.1.5). The majority of the isolates were C. jejuni,
followed by C. coli and afew C. lari.

Animals

No specific studies were conducted in animals in 2004. Isolates obtained from a statistically
based survey of cattle and pigs arriving at GB abattoirs in 2003 were tested for antimicrobial
resistance and are reported in the tables 6.1.2. C. coli was the predominant species found in pigs
in that survey.

Relevance of the findingsin animals, feedingstuffs and foodstuffs to human cases (as
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a sour ce of infection)

The route of transmission to humans in many sporadically occurring cases remains obscure.
Campylobacter are commonly found in clinically healthy animals. Poultry have long been
considered as a potentia source of infection.

The Food Standards Agency has begun a campaign directed at broiler producers to reduce the
number of infected poultry flocks arriving at slaughter. The campaign has a number of elements
but an increased awareness of the need for the highest standards of biosecurity at farm level is
seen as being of high importance.

United Kingdom 2004 106



United Kingdom 2004 Report on trends and sources of zoonoses

2.2.2. Campylobacteriosis in humans

A. Thermophilic Campylobacter in humans

Reporting system in place for the human cases

Ascertainment of cases is via mandatory notification of food poisoning and voluntary reporting
of isolations by publicly funded human diagnostic microbiology laboratories (Health Protection
Agency, Communicable Disease Surveillance Centre, (Colindale), Health Protection Scotland,
Health Protection Agency, Communicable Disease Surveillance Centre (Northern Ireland).

Case definition

Laboratory confirmed isolate, usually form afaeces sample.

Diagnostic/analytical methods used

Microbiological culture. Only a proportion of isolates are speciated.

History of the disease and/or infection in the country

During the last 25 years reported cases of human illness caused by Campylobacter spp. have
generally risen year on year, but have remained stable lately and appear to be declining athough
there was a dight increase in 2004 compared with 2003. Campylobacter is the most
commmonly isolated bacteria gastrointestinal pathogen. A proportion of Campylobacter
isolates are speciated and indicate that Campylobacter jejuni accounts for the majority, followed
by Campylobacter coli.

Results of theinvestigation

In the UK as a whole there were 49233 cases reported in humans. Thisisasmall increase in the
number of cases reported in 2003 (49064 revised). Increases were seen in all countries with the
smallest increase in Scotland.

England and Wales

Following the routine introduction of selective isolation media, the number of isolates rose
steadily to peak with 58,059 cases reported in 1998. This has been followed by a continued
dlight decline (55,888 cases were reported in 2000, 55798 cases were reported in 2001, and
46581 in 2002). A further reduction was noted in 2002 and 2003 when 43,876 cases were
reported for each year. The route of transmission to humans in many sporadically occurring
cases remains obscure.

In 2004, 44,038 cases were recorded. This remained the most commonly isolated
gastrointestinal pathogen in 2004. Just over 61% of cases were reported between May and
October 2004. A serotyping method developed at the Laboratory of Enteric Pathogens of the
Health Protection Agency Centre for Infections is still being selectively used in England and
Wales.

Scotland

In 2004 there were 4365 cases of Campylobacter in Scotland, denoting a nominal decrease from
2003 when there were 4445 isolates. This is a 13% decrease from the total of 5115 isolates
reported in 2002, which marks a decrease of 6% on the level reported on the previous year,
similarly, this follows a decrease of 16% in 2001 compared to 2000.
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Campylobacter has remained the most frequently reported gastrointestinal pathogen reported
from humans in Scotland. The national rate of infection observed in 2004 was 86.3 per 100,000.
No clear pattern in the rates of infection across the 15 National Health Service Boards was
observed.

Northern Ireland

There were 830 laboratory reports in 2004. Since 1991 this has been the most commonly
reported cause of bacterial food poisoning in Northern Ireland. Reports increased during the last
decade to a high of 1001 in 2000, before falling over the next three years by 12% to 743 in
2003. Reported cases increased in 2004 by 12% with 830 reports. It is not known how many
cases were imported.

National evaluation of the recent situation, the trends and sour ces of infection

The number of reports of Campylobacter in humans in the UK gradually increase during the
1980's and 1990's reaching a peak in the UK in 1998 of over 65,000 cases. There has been a
general downward trend since then. The route of transmission to humans in many sporadically
occurring cases remains obscure.

Relevance as zoonotic disease

Campylobacter remains the most commmonly isolated bacterial gastrointestinal pathogen.
Although the route of infection in human cases is often not clear, the organism is common in
livestock where it is seldom associated with disease ( see survey of cattle, sheep and pigs
eligible for slaughter reported in 2003).
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2.2.3. Campylobacter in foodstuffs
A. Thermophilic Campylobacter in Broiler meat and products ther eof

Monitoring system
Sampling strategy
At retail

FSA Wales and Northern Ireland chicken survey (January-December 2004)

The aim of this survey was to produce an estimate of the Campylobacter
contamination in whole chickens available to the consumer in Wales and
Northern Ireland. Whole chickens were surveyed for the presence of
Campylobacter from al parts of Wales and Northern Ireland during a 12-month
period (January-December 2004). Samples were examined for the presence or
absence of Campylobacter in accordance with the HPA Standard
Microbiological Food Method F21 for detection of Campylobacter spp., which is
based on the British Standard method BS 5763: Part 17: 1996, 1SO 10272: 1995.
Methods for microbiological examination of food and anima feeding stuffs:
detection of thermotolerant Campylobacter.

LACORS/HPA Study of raw poultrymeat from production and retail premises
The European Commission Recommendation 2004/24/EC, made under Article
14(3) of the Official Control of Foodstuffs Directive 89/397/EEC and published
in the Official Journal of the European Communities on 10 January 2004
required Member States to assess the microbiological quality of fresh
refrigerated poultrymeat at production and retail level as regards to thermophilic
Campylobacter spp. A six month (May to October 2004) study was undertaken
and co-ordinated by the Local Authority Co-ordinators of Regulatory Services
(LACORS) and the Hedth Protection Agency (HPA), on behalf of the Food
Standards Agency (FSA).

Frequency of the sampling
At retail

Other: January-December 2004 for first study, and May - October 2004 for the
second study

Type of specimen taken

At retail

Other: fresh refrigerated poultry meat
Definition of positive finding

At retail

Isolation of the organism from the sample. In the first study samples were
examined for the presence or absence of Campylobacter in accordance with the
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HPA Standard Microbiological Food Method F21 for detection of
Campylobacter spp., which is based on the British Standard method BS 5763:
Part 17: 1996, 1SO 10272: 1995. Methods for microbiological examination of
food and animal feeding stuffs: detection of thermotolerant Campylobacter.

In the second study the enrichment method used was based on the Food and
Drugs Administration Campylobacter method (Hunt JM, Abeyta C and Tran T.
Campylobacter. In: US FDA Bacteriological Anaytical Manual, 8th edition,
current through revision A, 1998). Food treatments, such as heating, freezing or
chilling can cause sub-lethal injury to Campylobacter spp, resulting in increased
sensitivity to some antibiotics and lowered resistance to elevated incubation
temperatures. The FDA enrichment culture method uses Bolton broth which
allows resuscitation and recovery of injured organisms. This medium will be
specified in the new version of SO 10272.

Diagnostic/analytical methods used
At retail
Bacteriological method: SO 10272:1995

Results of the investigation

FSA Wales and Northern Ireland chicken survey (January-December 2004)

517 samples out of atotal of 753 chickens sampled tested positive for Campylobacter in Wales,
and 202 out of 280 in Northern Ireland

Results are detailed in Table 6.2 and antimicrobial susceptibility results are detailed in Table
6.1.5.

LACORS/HPA Study of raw poultrymeat from production and retail premises

In total, 1723 fresh poultrymeat samples samples were examined for the presence or absence of
Campylobacter spp. Campylobacter spp. was detected in 60% (1028/1723) of poultrymeat
samples (chicken, 62% (959/1538); turkey, 36% (55/152); game fowl 42% (14/33).

All samples were tested for the presence or absence of Campylobacter and most isolates
speciated and screened for antimicrobial resistance.

Results are detailed in Table 6.2 and antimicrobial susceptibility results are detailed in Table
6.1.5.

B. Campylobacter spp. in food - Cheeses - survey (Study of cheeses made
from raw or thermised milk from production and retail premises)

Monitoring system
Sampling strategy

The European Commission Recommendation 2004/24/EC, made under Article 14(3) of
the Official Control of Foodstuffs Directive 89/397/EEC and published in the Official
Journal of the European Communities on 10 January 2004 required Member States to
assess the microbiological quality of cheeses made for raw or thermised milk at
production and retail level. A two month (September to October 2004) study was
undertaken and co-ordinated by the Local Authority Co-ordinators of Regulatory Services
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(LACORS) and the Health Protection Agency (HPA), on behalf of the Food Standards
Agency (FSA).

Frequency of the sampling
September to October 2004 two month study

M ethods of sampling (description of sampling techniques)

In total, 70 unripened (fresh) soft cheese, 814 ripened soft cheese and 958 semi-hard
cheese samples were examined for the presence or absence of Campylobacter spp.

Definition of positive finding
I solation of Campylobacter spp.

Diagnostic/analytical methods used

The enrichment method used was based on the Food and Drugs Administration
Campylobacter method (Hunt JM, Abeyta C and Tran T. Campylobacter. In: US FDA
Bacteriological Analytical Manual, 8th edition, current through revision A, 1998). Food
treatments, such as heating, freezing or chilling can cause sub-lethal injury to
Campylobacter spp, resulting in increased sensitivity to some antibiotics and lowered
resistance to elevated incubation temperatures. The FDA enrichment culture method uses
Bolton broth which allows resuscitation and recovery of injured organisms. This medium
will be specified in the new version of 1SO 10272.

Results of theinvestigation

One semihard cheese of the 1842 (0.05%) cheese samples was Campylobacter positive (C.
jejuni).

Results are detailed in Table 6.2 and antimicrobial susceptibility results are detailed in Table
6.1.5.
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Table 6.2 Thermophilic Campylobacter spp. in food

=
o = .
= c o
«© S o
= T - 5
o .0 = %) Q
b= = i)
= 8 D IS 2 _f;U)
© 7) 2 = ) = — =)
[} = = Q9 £ — o = >
o ] 3] o @ = = 2 = a
S e S 1= = o © S Q9 e
] (&) o 35} c . - 0 3]
n o L n o] O O O O O
Poultry meat
fresh
* ** chicken 100 5 2 0 0 2 1
- at slaughter
. Fhk il chicken 100 1533 344 2 0 572 37
- at retail (1)
Turkey meat
fresh
. * Fekkkk turkey 100 152 18 3 0 23 11
- at retail - survey
Wild game meat - birds
fresh
. * Fekdokk game bird 100 33 5 0 0 5 4
- at retail - survey

(2) : In FSA/NPHS Wales and NI study 1033 samples tested, 719 positive for thermophilic Campylobacter spp. 25% isolates were typed - 66 C
coli, 1 C. lari, and 114 C. jgjuni

Footnote
Weight of samplein gram
* - HPA/LACORS; ** - Sample type - Fresh refrigerated poultry meat (chicken)
*** - FSA/NPHS Wales and NI, HPA LACORS; **** - Sample type - Fresh refrigerated poultry meat
***xx _ Sample type -Fresh refrigerated poultry meat (turkey);

*xxxxx - Sample type -Fresh refrigerated poultry meat (game bird mest)
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2.2.4. Campylobacter in animals
A. Thermophilic Campylobacter in Gallus gallus

Monitoring system
Sampling strategy

No national surveys were carried out in poultry on farm in 2004.
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Table 6.1.1 Thermophilic Campylobacter spp. in animals

Source of information
Remarks
Epidemiological unit
Units tested

Units positive

C. jejuni

C. coli

C. lari

C. upsaliensis

Footnote

No information to report in 2004. Survey in GB cattle, sheep and pigs arriving for slaughter in 2003 detailed in
2003 report.
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2.2.5. Antimicrobial resistance in Campylobacter isolates
A. Antimicrobial resistance in Campylobacter jgjuni and coli in cattle

Sampling strategy used in monitoring
Frequency of the sampling

Isolates were from a survey of GB cattle arriving for slaughter at the abattoir. See 2003
report for further details.

Type of specimen taken

Faeces

M ethods of sampling (description of sampling techniques)
Culture at National Reference Laboratory

Proceduresfor the selection of isolates for antimicrobial testing
One isoalte from each positive culture was selected.

Methods used for collecting data

I solates were from survey to establish the prevalence of Campylobacter in cattle arriving
for slaughter.

L aboratory methodology used for identification of the microbial isolates

Standard VLA reference protocol

Laboratory used for detection for resistance
Antimicrobialsincluded in monitoring
Tetracyclin, Ampicillin, Ciprofloxacin, Naladixic acid, Erythromycin.
Breakpointsused in testing

Tetracycline 8 micro gram per ml, Ampicillin 32, ciprofloxacin 1, naladixic acid 16,
erytromycin 4.

Control program/mechanisms
The control program/strategiesin place

Adviceis available on the responsible use of medicines on farm.

Results of the investigation

Out of 284 C.jguni isolatestested 74% werefully sensitive, and 1% were resistant to morethan 4
antimicrobials. The Campylobacter susceptibility data relates to isolates recovered in 2003 from
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statistically-based surveillance of cattle, sheep and pigs at daughter in abattoirsin Great Britain.
The method used was identical to that used by medical colleagues in England and Wales to
facilitate direct comparison of medical and veterinary results. Ampicillin resistance was most
prevalent and it is recognised that Campylobacter commonly possess a chromosomal
beta-lactamase. Resistance to nalidixic acid and ciprofloxacin was detected in C. coli and C.
jejuni from cattle in 2003, with 3% of C. coli and C. jegjuni isolates resistant to ciprofloxacin.

B. Antimicrobial resistance in Campylobacter jgyuni and coli in pigs

Sampling strategy used in monitoring
Frequency of the sampling

Isolates were from a survey conducted in 2003 on the prevalence of certain zoonotic
agentsin pigs arriving for slaughter at GB abattoirs.

Type of specimen taken

Faeces

M ethods of sampling (description of sampling techniques)

Details of the sampling are given in 2003 report.

Proceduresfor the selection of isolates for antimicrobial testing

One isolate from each positive culture.

Methods used for collecting data
As described for cattle.

L aboratory methodology used for identification of the microbial isolates

Asfor cattle

Laboratory used for detection for resistance
Antimicrobialsincluded in monitoring

The tests were carried out at the veterinay laboratories agency centre laboratory.

Breakpointsused in testing

The same breakpoints as detailed in the cattle study. The method and breakpoints are the
same as those used in the Health Protection Agency dealing with human and food isolates
to enable comparison with other surveys.

Results of theinvestigation

In pigs 40% of the C. Jguni isolates were fully sensitive and none were resistant to 4 or more
antimicrobials. For C. coli, the mgjority isolate in pigs in this survey, 13% were fully sensitive
and 4% were resistant to more than 4 antimicrobials.
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National evaluation of therecent situation, the trends and sour ces of infection

In pigs, no resistance was detected in Campylobacter jejuni to ciprofloxacin, furazolidone,
kanamycin or nalidixic acid. C. coli and C. jgjuni isolates from pigs were commonly resistant to
tetracyclines (69% and 53% respectively). Erythromycin resistance in C. coli from pigs was
21% in 2003, a decline from the figure of 85% recorded in a similar survey performed in 1999/
2000. This decline could possibly be linked to the cessation of use of tylosin as a growth
promoter in 1999. No resistance to nalidixic acid or ciprofloxacin was detected in the low
number of isolates of C. jgjuni recovered from pigs. Ciprofloxacin resistance in C. coli from
pigs was 16% in 2003, whilst 27% of C. coli isolates from pigs were resistant to nalidixic acid.
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Table 6.1.2 Antimicrobial susceptibility testing of Campylobacter in animals

Campylobacter spp.

antimicrobials

Cattle (bovine |Cattle (bovine [Pigs Pigs - at Poultry
animals) animals) - at slaughter -
slaughter - survey (C. coli)
survey (C. coli)

Isolates out of a yes yes yes yes
monitoring program
Number of isolates 284 33 15 328
available in the
laboratory
Antimicrobials: [N %R N [%R [N %R N [%R [N %R
Tetracycline | 284 6%