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HUMAN DATA

Statutory Notifications

The Infectious Diseases Regulation of 1981 (as amended)
specifies which infectious diseases are notifiable in Ireland
and sets out the criteria for reporting cases of infection
(Appendix A).

On 1st January 2004, Amendment No. 3 of the Infectious
Diseases Regulations, 2003 (S.I. No. 707 of 2003) came
into effect. This amendment revised the list of infectious
diseases that must be notified as well as introducing a
requirement for diagnostic laboratory directors to report
cases of infectious disease in addition to clinicians. In
relation to food safety and zoonoses, the most notable
changes are:

• Laboratory directors are now required to notify cases
of infectious disease

• Food and waterborne illnesses are now specified
individually, e.g. campylobacter infection;
cryptosporidiosis; listeriosis. Previously these diseases
were reported under the one category: ‘Food
Poisoning (bacterial other than salmonella)’ 

• The categories ‘Gastroenteritis in children under 
two years’ and ‘Food Poisoning (bacterial other 
than salmonella)’ have been removed

• Case definitions for infectious diseases have been
introduced (available on the HPSC website:
www.hpsc.ie)

• Possible threats such as botulism and tularemia 
are now notifiable

• Pathogens that are important in monitoring
antimicrobial resistance are now notifiable

• Unusual clusters or changing patterns of illness that
may be of public health concern, including outbreaks,
must also be reported.

These changes mean that a medical practitioner or 
a clinical director of a diagnostic laboratory is required 
to provide written or electronic notification to a Medical
Officer of Health in their health boarda when they become
aware of, or suspect that a person is suffering from or is a
carrier of an infectious disease. These notifications are then
forwarded to the Health Protection Surveillance Centre
(HPSC)b who collate, analyse and report on the data.

Outbreak Reporting

Foodborne illness may be considered an outbreak 
with the occurrence of two or more linked cases of the
same illness, a single case of illness caused by a significant
pathogen or where the observed number of cases exceeds
that expected. Outbreaks may be confined to members of
the one family or be more widespread and involve local,
national or internationally linked cases.

Under the Infectious Diseases Regulations, the HPSC
receives notifications of “unusual clusters of changing
patterns of illness”. Investigations into outbreaks may
provide crucial information such as mode of transmission,
pathogens involved, suspected vehicle and factors
contributing to the outbreak. This information may help
determine reasons for an outbreak and lessons that can 
be learned with a view to preventing similar outbreaks 
in the future.
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DATA SOURCES

a Since 1st January 2005, the ten regional health boards have been replaced by a single body, the Health Service Executive (HSE). However, data for
this report were collected by the health boards and will be reported as such.

b The HPSC was known as the National Disease Surveillance Centre prior to 1st January 2005.
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FOOD DATA

Laboratories providing microbiological data on food 
are listed in Table III. These data were provided by 
the Department of Agriculture and Food (DAF), the
Department of Communications, Marine and Natural
Resources (DCMNR) as well as the regional health boards.

Incidence Rates

Data from the 2002 census (Tables I and II) were used to
calculate national incidence rates unless otherwise stated. 

Table I. Population by Age Group and Gender

AGE GROUP ALL PERSONS MALE FEMALE

0-4 277,630 142,040 135,590

5-9 264,090 135,890 128,200

10-14 285,708 146,114 139,594

15-19 313,188 160,413 152,775

20-24 328,334 165,292 163,042

25-34 617,369 308,477 308,892

35-44 562,890 279,831 283,059

45-54 480,447 241,566 238,881

55-64 351,546 177,386 174,160

65+ 436,001 189,155 246,846

Total 3,917,203 1,946,164 1,971,039

Source: CSO

Table II. Population by Health Board 

HEALTH BOARD POPULATION

Easter Regional Health Authority (ERHA) 1,401,441

Midland Health Board (MHB) 225,363

Mid Western Health Board (MWHB) 339,591

North Eastern Health Board (NEHB) 344,965

North Western Health Board (NWHB) 221,574

Southern Health Board (SHB) 580,356

South Eastern Health Board (SEHB) 423,616

Western Health Board (WHB) 380,297

Total 3,917,203

Source: DoHC and CSO

Salmonella Typing

The National Salmonella Reference Laboratory (NSRL),
established in 2000 is based in the Department of 
Medical Microbiology, University College Hospital, Galway.
S. enterica isolates from hospitals, food and veterinary
laboratories are subtyped by the NSRL using methods such
as serotyping, phage typing, antimicrobial resistance typing
and pulsed field gel electrophoresis (PFGE). 

Verocytotoxigenic E. coli Typing

Typing data on verocytotoxigenic E. coli (VTEC) are
provided to the HPSC by the Health Service Executive
South West Area Public Health Laboratory at Cherry
Orchard Hospital.
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Animal and Animal Feed Data

Data on animals and animal feed are collected by DAF
from within its own inspection and laboratory service.

Data on certain animal diseases such as tuberculosis,
brucellosis, BSE and salmonellosis are derived from 
specific surveillance and control programmes. Animal
diseases notifiable under the Diseases of Animals Act,
1966 (S.I. No. 6 of 1996) in 2002 and 2003 are listed 
in Appendix B.

Monitoring of animal feed is carried out by DAF as part 
of the controls on feed and the DAF National Salmonella
Monitoring and Control Programme. The Central Statistics
Office (CSO) provides annual estimates of the numbers 
of livestock in Ireland, 2004 (Table IV).

Table IV. Livestock Estimates in Ireland, 
December 2004

ANIMAL 2004

Cattle 6,211,500

Sheep 4,556,700

Pigs 1,757,600

(Source: CSO. NB poultry data are no longer collated by CSO) 

Pets, as well as food producing animals, can harbour
zoonotic pathogens. The Control of Dogs Acts, 1986 and
1992, requires owners to hold a license for each dog they
own. In 2004 a total of 197,017 dog licenses were issued.
However, the Department of the Environment, Heritage
and Local Government estimate that only one fifth of 
dogs are licensed at any time.
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Table III. Laboratories Providing Data on Zoonotic Agents in Food, 2004 (Directive 92/117/EEC)

LABORATORY FOODS STAGE OF SAMPLING PATHOGENS 

Central Meat Control Laboratory (CMCL) Meat and meat products Processing S. enterica
Listeria spp.

DAF approved laboratories Meat and meat products Slaughterhouse S. enterica
(for Central Veterinary Other foods and processing Campylobacter spp.
Research Laboratory [CVRL]) Listeria spp.

E. coli O157

DAF approved private laboratories* Raw poultry carcasses Processing S. enterica 
Campylobacter spp.

Dairy Science Laboratories x 3 Milk and milk products Processing S. enterica

Regional Veterinary Laboratories, Listeria spp.
Waterford and Sligo 

Official Food Microbiology Food from retail level Retail ** S. enterica
Laboratories (OFMLs) x 7 Campylobacter spp. 

Listeria spp. 
E. coli O157

DCMNR approved private laboratories Fish and fish products Processing S. enterica 
Listeria spp.

* For the FSAI/DAF enhanced poultry monitoring programme.

** The majority of these samples were taken at retail level (i.e. from catering and retail premises), while a small percentage of samples were from
distributors/transporters, manufacturers/packers and primary producers. 
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This is the third report on zoonoses in Ireland published 
by the Food Safety Authority of Ireland (FSAI). This report
focuses on zoonotic pathogens of importance to Ireland
that were isolated from humans, animals, food and feed 
in 2004. Each year a number of Government departments,
agencies and laboratories collect and analyse many
thousands of samples and the data generated are collated
by the Department of Agriculture and Food (DAF) for
submission to the European Commission. The zoonosis
reports published by the FSAI include the data submitted
to the European Commission along with additional
information provided by the FSAI, DAF and the Health
Protection Surveillance Centre (HPSC). These reports are
intended to provide feedback to regulatory bodies and
agencies while also serving as a reference point for
assessing the effectiveness of the controls currently 
in place.

The trends in zoonoses observed in 2004 in Ireland 
show that there was an increase or decrease in certain
infection rates while others remain constant. The rate of
VTEC infection of humans had decreased for the first time
since 2000 while rates of infection by Campylobacter
continued to rise.

SALMONELLOSIS

Humans

There were approximately 11 cases of human 
salmonellosis notified per 100,000 people in Ireland in
2004, with children under five years of age being the most
affected group. Eight outbreaks were reported to the HPSC
in 2004, one of which was a general outbreak associated
with a restaurant, six were family outbreaks and one 
small cluster reported which was travel-associated.

Foodstuffs

More than 50% of the 98,000 food samples tested 
for Salmonella enterica in 2004 were meat and meat
products. Of the raw poultry meat sampled at processing
level, 3.2% were positive for S. enterica, while at retail
level, only two of the 22 samples tested were positive. 
S. enterica was identified at relatively low levels in 
poultry meat products sampled at retail level. The FSAI, 
in conjunction with DAF, continued the enhanced poultry
monitoring programme for S. enterica which involved the
analysis of 2,618 poultry samples in 2004. Approximately

78% of samples tested were of domestic origin with 22%
imported. S. Kentucky and S. Bredeney were the most
common serovars identified in domestic poultry samples
while S. Mbandaka and S. Enteriditis were most frequently
isolated from imported samples. The S. enterica serovars
most common to imported poultry in 2002 and 2003 
were S. Typhimurium, S. Enteriditis and S. Infantis.

Only one out of 911 egg products (0.1%) sampled at
processing level in 2004 was found to be contaminated
with S. enterica while it was identified in 2.3% of raw
pork samples (S. Typhimurium most commonly) and in
0.7% of pork products at the processing plant in 2004. 

A low percentage (0.2%) of beef and veal samples 
tested at the processing level in 2004 were found to 
be contaminated with S. enterica while none of the fish
products tested were contaminated.

S. enterica was identified in two milk products sampled 
at processing level out of more than 17,000 milk and 
milk product samples tested in 2004, while only 12 out 
of approximately 21,000 samples of other food types
tested in 2004 were positive.

Animals

Salmonellosis caused by S. Typhimurium and S. Enteritidis 
is a notifiable animal disease in Ireland. While no layer
breeder poultry flocks were found to be contaminated
with S. enterica in 2004, 7% of the broiler breeder flocks
tested were positive, with S. Mbandaka and S. Livingstone
the most frequently isolated serovars. S. enterica was
identified in 1% of table egg laying flocks sampled in
2004, the most common serovars being S. Livingstone 
and S. Orion.

S. enterica was identified in 3% of samples during 
clinical investigations of pig specimens in 2004, with 
S. Typhimurium being the predominant serovar.

S. enterica was identified in 395 (5%) of the 8,525 clinical
bovine samples tested in 2004. S. Dublin was identified in
more than 94% of the positive bovine samples and was
also present in the three positive clinical sheep samples 
out of the 787 tested.
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CAMPYLOBACTERIOSIS

Humans

The reported incidence rate of campylobacteriosis in
Ireland in 2004 was 43.7 per 100,000 people, which
represents an increase on the previous two years and 
a continuation of the upward trend in this disease. 
As with salmonellosis cases, the highest incidence 
rate was recorded in children under five years. 

Foodstuffs

More than half of the poultry meat and 21% of the
poultry meat products tested at processing level were
found to be contaminated with Campylobacter while 
at retail level relatively low levels of contamination 
were evident in meat products. 

Animals

In 2004, C. jejuni was identified at low levels in cattle,
pigs, broiler chickens and dogs.

LISTERIOSIS

Humans 

The 11 laboratory reported cases of listeriosis in 2004
represents an increase compared to the six cases on 
each of the previous two years. Despite this increase, 
these figures are relatively low in absolute terms and 
the increase may be at least partially due to the inclusion
of listeriosis as a notifiable disease in 2004. 

Foodstuffs

Listeria can grow at refrigeration temperatures 
and as ready-to-eat foods are stored at these 
temperatures analysis for Listeria focused on this food
type. Contamination of ready-to-eat meat and poultry
products with L. monocytogenes was less than 1% at
retail and processing level.

INFECTION BY VEROCYTOTOXIGENIC E. COLI (VTEC)

Human 

The number of confirmed human VTEC cases (61) 
notified to the HPSC in 2004 represented a reduction 
of 13% and 29% relative to those recorded in 2002 
and 2003 respectively. The highest rate of VTEC infection
was again in children under five years of age. 

Foodstuffs

Over 10,000 food samples were tested in 2004, the
majority of which were bovine meat and meat products.
The level of contamination detected was relatively low
with all positive samples being of meat and meat products.

VTEC was not identified in any dairy sample in 2004, 
a favourable result compared to 2002 when 26% of
unpasteurised cow’s milk sampled at processing level 
and 14% of milk based products sampled at processing
level were contaminated. 

TUBERCULOSIS (TB) 

Humans

A total of 437 cases of human tuberculosis were notified
in 2004, although the number of these cases associated
with M. bovis has not yet been confirmed. Since 1998,
between two and 11 cases of TB, each year, have been
attributed to M. bovis.

Animals

Almost 3% of the cattle herds tested in 2004 were
confirmed as infected with M. bovis. 

BRUCELLOSIS

Humans

A total of 60 human brucellosis cases were notified in
2004 which constitutes a significant increase compared 
to four and five in 2002 and 2003, respectively. However,
brucellosis became notifiable by diagnostic laboratories in
2004 and this may partly explain the increase in incidence
rate.

Animals

Less than 0.05% of cattle herds tested in 2004 were found
to be positive for brucellosis.

CRYPTOSPORIDIOSIS

Humans

A total of 432 notifications of cryptosporidiosis were
recorded in 2004, most in April and 60% of which 
were in children under the age of five.

Bovine Spongiform Encephalopathy (BSE)

Four cases of CJD and no cases of vCJD (human form of
BSE) were reported in 2004. The incidence of BSE in cattle
continued to decline with 126 confirmed cases in 2004.
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Zoonoses are diseases and infections that are naturally
transmissible from vertebrate animals to man through
infected insects, food and water and also by direct human
contact with infected animals or animal excreta. While it is
possible for anybody to become infected with a zoonotic
agent, certain sub-populations such as the very young or
elderly as well as sick people are particularly vulnerable
with potentially more serious consequences. While the
eradication of zoonoses in humans and animals is a
desirable goal, in practice it is difficult if not impossible 
to achieve. However, the impact of zoonoses on the health
of humans and animals can be limited by monitoring the
reservoirs of infectious zoonotic agents with a view to
understanding and controlling their modes of transfer
while educating the public about the risk of infection 
and how it can best be avoided or at least restricted. 

The European Food Safety Authority (EFSA) has published 
a report on zoonoses and zoonotic agents for the EU 
in 20041. This report, along with reports from individual
Member States offers an insight into trends of zoonotic
diseases within the EU and while general pan-European
trends may be deduced, the data should be viewed in
context, taking into account variations in culture, diets,
animal husbandry practices, types and extent of external
borders as well as national sampling and testing regimes.

The data presented to the EU for 2004 represented the
first time such data were centralised for new Member
States with the result that many of the shifts in trends 
may be attributed to the inclusion of data from new
sources. As part of a larger Europe Union, the central 
pillar of which is the free movement and trade of goods
including food, Ireland must be conscious and vigilant 
of zoonoses that affect our EU neighbours, and beyond. 
In this respect, data on zoonoses in Ireland and other EU
Member States can help to identify EU trends and also
provide an early warning system that could ultimately limit
the risk to human health from emerging zoonotic threats.

The number of campylobacteriosis cases continued 
to increase in Ireland during 2004 while the incidence 
rate of salmonellosis remained at a relatively low level in
comparison to the levels in the 1990s. An encouraging
sign was the observed decline in the rate of VTEC infection
for the first time since 2000 in Ireland. The positive 
aspects of these results are a vindication of the resources
employed in the monitoring and control of zoonoses.
However, the continuing rise in the incidence of
campylobacteriosis since 2001 is a phenomenon that
deserves closer scrutiny so that possible explanations 
and solutions may be explored before levels of infection
climb to those experienced in 1999.
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Salmonellosis is a relatively common foodborne 
illness resulting from infection by Salmonella enterica,
a bacterial zoonotic pathogen. Over 2,460 serovars of 
S. enterica have been identified although serovars
Enteritidis (S. Enteritidis) and Typhimurium (S. Typhimurium)
have accounted for the majority of human infections in
recent years. All salmonella serovars, with the exception 
of S. Typhi and S. Paratyphi (which are species-specific 
for humans), can be considered zoonoses2.

Salmonellosis in humans presents as acute enterocolitis
with sudden onset of headache, abdominal pain,
diarrhoea, nausea and occasionally, vomiting. Fever 
is almost always present while dehydration, especially
amongst vulnerable sub-populations such as infants, 
the immunocompromised and the elderly may be severe.

A range of domestic and wild animals can act as 
reservoirs for this pathogen, and while humans can 
also be reservoirs, chronic carriage is rare. Surveillance of 
S. enterica presence in food and feed as well as in animals
and humans can help to identify vulnerable areas of the
food chain that can then be targeted by management and
control strategies. Salmonella control strategies in Ireland
have successfully focused on information and education
campaigns for both the catering sector and consumers as
well as reducing the burden of contamination in the food
chain, for example during poultry and egg production.

HUMAN

Salmonellosis is a notifiable human disease in Ireland 
with 415 cases notified to the HPSC in 2004 (Figure 1.1).
This gives a crude incidence rate of 10.6 cases per 
100,000 population which is a decrease compared 
to 2003 (11.5 per 100,000). 

Figure 1.1. Salmonellosis Cases per 100,000 Population
Between 1982 and 2004

Incidence rates for 1982-1999 are calculated using 1996 census data
and for 2000 -2004 using 2002 census data.

(Source: HPSC)

The characteristic peak in salmonellosis notifications
between July and October (Figure 1.2) coincides with the
holiday season, higher temperatures and more outdoor
food preparation and consumption. 

Figure 1.2. Salmonellosis Notifications in 2004, by Week 

(Source: HPSC)

The NSRL characterised 419 clinical salmonella isolates
from human, food, animal and environmental samples 
in 2004. Of the 403 cases whose gender was known, 186
were male and 217 were female. Almost one fifth (19%)
of the cases were children under five years of age (Figure
1.3). Some 18% (75/419) of cases were found to be
associated with travel outside of Ireland, 26 of which 
were associated with travel to Spain. 
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Figure 1.3. Age-specific Incidence Rate of Clinical Isolates
of S. enterica in 2004

(Source: NSRL and HPSC)

As in previous years, the two predominant serovars
associated with human illness were S. Enteritidis, followed
by S. Typhimurium (Table 1.1). It is notable that since 1998
when typing work began in Ireland, the relative proportion
of salmonellosis caused by S. Typhimurium has declined
while that due to S. Enteritidis has increased.

Table 1.1. Serovars of Clinical Isolates of S. enterica Between 2000 and 2004 

SEROVAR 2000 2001 2002 2003 2004

NUMBER % NUMBER % NUMBER % NUMBER % NUMBER %

Enteritidis 239 35.9 248 45.7 165 39.7 205 42.2 173 41.3

Typhimurium 284 42.7 165 30.4 140 33.7 135 27.8 125 29.8

Bredeney 24 3.6 11 2.0 2 0.5 3 0.6 11 2.6

Kentucky 15 2.3 4 0.7 1 0.2 1 0.2 7 1.7

Dublin 12 1.8 12 2.2 9 2.2 5 1.0 4 1.0

Virchow 9 1.4 16 2.9 10 2.4 10 2.1 10 2.4

Stanley 2 0.3 4 0.7 7 1.7 4 0.8 3 0.7

Hadar 11 1.7 4 0.7 6 1.4 21 4.3 4 1.0

Other 69 10.4 79 14.5 76 18.3 102 21.0 82 19.6

Total 665 100 543 100 416 100 486 100 419 100

(Source: NSRL and HPSC)

Phage typing of S. enterica isolates is also carried out by the NSRL (Table 1.2). The most common phage type of 
S. Typhimurium isolated in 2004 was DT104 while in 2003 it was phage type DT104b. For the first time since 1998, 
the PT1 phage type of S. Enteritidis was detected at a higher frequency than PT4 phage type.
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Table 1.2. Phage Types of Clinical Isolates of S. Enteritidis and S. Typhimurium in 2004 

S. ENTERITIDIS

PHAGE TYPE NUMBER %

PT1 48 27.7

PT4 43 24.9

PT21 18 10.4

PT6a 11 6.4

PT14b 11 6.4

PT8 10 5.8

PT6 10 5.8

PT24var 4 2.3

PT4b 3 1.7

Other 13 7.5

No type 2 1.2

Total 173 100

(Source: NSRL and HPSC)

S. TYPHIMURIUM

PHAGE TYPE NUMBER %

DT104 48 38.4

DT104b 23 18.4

DT49 10 8.0

DT1 4 3.2

DT104c 4 3.2

DT120 3 2.4

DT139a 3 2.4

DT208 3 2.4

U310 3 2.4

Other 15 12.0

No type 9 7.2

Total 125 100

Antimicrobial Resistance

As for previous years in Ireland, S. Typhimurium was identified as the serovar with the greatest frequency of resistance to
various antimicrobials agents in 2004.

Table 1.3. Antimicrobial Resistance of Selected S. enterica Serovars from Clinical Samples in 2004 

SEROVAR (NUMBER) % RESISTANCE

AMP CHL STREP SULPH TET TRIM NAL

Enteritidis (173) 10 0.5 2 2 6 2 33

Typhimurium (125) 68 62.0 64 71 71 10 7

Bredeney (11) 18 0.0 0 0 0 0 0

Virchow (10) 20 0.0 10 20 20 20 50

Kentucky (7) 28 0.0 14 28 28 0 14

Typhi (5) 20 20.0 20 20 20 20 20

Hadar (4) 25 0.0 100 0 75 0 50

AMP, ampicillin; CHL, chlormaphenicol; STREP, streptomycin; SULPH, sulphanomide; TET, tetracycline; TRIM, trimethoprim; NAL, naladixic acid. 

(Source: NSRL and HPSC) 
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Salmonellosis outbreaks

A total of eight outbreaks of S. enterica were reported 
to the HPSC in 2004, including one general outbreak
involving ten individuals, nine of whom were confirmed 
as having S. Typhimurium DT49. The general outbreak 
was epidemiologically linked to a dessert in a restaurant. 
In addition, there were six family outbreaks and one small
cluster reported as travel-associated. 

FOOD

More than 98,000 food samples were tested for 
S. enterica in 2004. Sampling and analysis for S. enterica
was carried out on poultry, pork, beef, venison, sheep
meat and meat products, fish products, milk and milk
products, egg and egg products, fruit and vegetables,
cereals and bakery products, ices and dessert, soups 
and sauces, prepared foods, ready-to-eat food and other
foods. Over half of the total number of food samples
analysed in 2004 were of meat and meat products. 

Poultry meat and meat products

Of the raw poultry meat sampled at processing level 
in 2004, 3.2% were positive for S. enterica indicating a
continued decline when compared to 6%, 4% and 3.5% 
in 2001, 2002 and 2003, respectively. The relatively low
numbers of samples taken at retail level make it difficult 
to reach a meaningful conclusion regarding the levels 
of contamination of raw poultry meat with S. enterica.
However, poultry meat products sampled at processing
level had low contamination rates while no contamination
was evident at retail level.

Table 1.4. S. enterica in Poultry Meat 
and Meat Products in 2004

FOOD TYPE SAMPLING SITE TESTED POSITIVE

Raw poultry Processing 7,616 245 (3.2%)
meat level*

Retail level 22 2 (9.1%)

Poultry meat Processing 5,948 57 (1.0%)
products level

Retail level 1,666 0

*2,618 of the poultry samples were part of the Enhanced Poultry
Monitoring Programme carried out by the FSAI and DAF

(Source: DAF, FSAI and OFML)

The FSAI, in conjunction with DAF, continued the 
Enhanced Poultry Monitoring Programme during 2004.
This programme involved the analysis of 2,618 poultry
samples, with Irish poultry accounting for 78% of those
samples. Less than 6% of the domestic poultry samples
tested were positive for S. enterica while 5.4% of
imported samples were positive (Table 1.5). 

Table 1.5. S. enterica in Poultry at Processing 
Level (Enhanced Poultry Monitoring Programme)

SAMPLE TESTED POSITIVE

Irish poultry 2,041 122 (6.0%)

Imported poultry 577 31 (5.4%)

All poultry 2,618 153 (5.8%)

(Source: FSAI and DAF)

Serovar data from the Enhanced Poultry Monitoring
Programme showed that S. Bredeney and S. Kentucky
were the most frequently identified serovars in domestic
poultry samples in 2004, while S. Mbandaka and 
S. Enteritidis (Figure 1.4) were the most common 
serovars identified in imported samples.
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Figure 1.4. S. enterica Serovars Isolated from 
Domestic and Imported Poultry Samples in 2004

(Source: FSAI and DAF)

Additional data from outside of the Enhanced Poultry
Monitoring Programme showed that S. Typhimurium was
the most frequently identified serovar in poultry meat and
poultry meat products with 49 positives. Information on
whether the samples were domestic or imported in origin
was not available. 

Eggs and egg products

S. enterica was identified in one egg product sampled 
at processing level in 2004.

Table 1.6. S. enterica in Eggs and Egg Products 
in 2004

FOOD TYPE TESTED POSITIVE

Table eggs 142 0

Raw material for egg products 94 0

Egg products 911 1 (0.1%)

(Source: OFML and CVRL)

Pork and pork products

S. enterica was identified in 2.3% of raw pork and 
0.7% of pork products sampled at processing level 
in 2004 (Table 1.7). At retail level, two samples of 
raw pork and two samples of pork meat products 
were contaminated by S. enterica. However, only 
32 raw pork samples were tested at the retail level 
and thus the level of contamination (6.3%) may not be
significant. Considerably more samples (1,194) of pork
meat products were taken at retail level and the level 
of contamination was just 0.2%.

S. Typhimurium was the serovar most frequently isolated
from raw pork and pork meat products. In contrast to
previous years, there was only one S. enterica identified 
as S. Derby; however, serotypes were not recorded for 84
samples. The only other serovar recorded was S. Goldcoast
which was identified in a sample of a non ready-to-eat
pork meat product sampled at a processing plant. 

Table 1.7. S. enterica in Pork and Pork Products
in 2004

FOOD TYPE SAMPLING SITE TESTED POSITIVE

Raw pork Processing 4,493 104 (2.3%)
meat level

Retail level 32 2 (6.3%)

Pork meat Processing 7,703 55 (0.7%)
products level

Retail level 1,194 2 (0.2%)

(Source: CVRL, OMFL and CMCL)

Beef, veal and their products

S. enterica was identified in only a small proportion of
beef and veal sampled at the processing and retail levels
(Table 1.8). Of the isolates serotyped, only S. Typhimurium
was identified in four raw meat samples and six non 
ready-to-eat meat products. 
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Table 1.8. S. enterica in Beef or Veal Products 
in 2004

FOOD TYPE SAMPLING SITE TESTED POSITIVE

Raw beef/ Processing 13,387 24 (0.2%)
veal meat level

Retail level 25 1 (4.0%)

Beef/veal Processing 4,702 7 (0.1%)
meat products level

Retail level 612 0

(Source: CVRL, OFML and CMCL)

Other meat and meat products, including mixed 
meat and meat products and unspecified meat 
and meat products

The incidence of S. enterica in other meats and meat
products in 2004 was relatively low in samples taken at
processing level while no contamination was recorded 
in retail samples (Table 1. 9). 

S. Typhimurium was identified in nine of the unspecified
meat and meat products while S. Goldcoast, S. Manhattan
and S. Dublin accounted for three other positive samples
of non-ready-to-eat unspecified meat products sampled 
at processing level. 

Table 1.9. S. enterica in Other Meat or Meat Products in 2004

FOOD TYPE SAMPLING SITE TESTED POSITIVE

Fresh meat

Ovine and unspecified meats Processing 2,462 4 (0.2%)

Ovine meat Retail 2 0

Unspecified meat Processing 2,929 11 (0.4%)

Unspecified meat Retail 7 0

Mixed minced meat Retail 1 0

Unspecified minced meat Processing 38 0

Unspecified minced meat Retail 31 0

Meat products

Ovine Processing 461 0

Ovine Retail 50 0

Venison Retail 2 0

Rabbit Retail 1 0

Mixed meats Processing 19 0

Mixed meats Retail 72 0

Unspecified Processing 2,317 7 (0.3%)

Unspecified Retail 309 0

(Source: CVRL, CMCL, DAF and OFML) 
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Fish products

S. enterica was not identified in fish or fish products tested
in 2004 while results from 2002 and 2003 revealed 0.2%
and 0.1% samples respectively as positive.

Table 1.10. S. enterica in Fish and Fish Products 
in 2004

FOOD TYPE SAMPLING SITE TESTED POSITIVE

Fish and fish Processing 1,763 0
products

Retail 531 0

(Source: CVRL, OFML and CMCL)

Milk and milk products

Contamination of milk and milk products by S. enterica
in Ireland is assessed through the compulsory monitoring
programme based on Council Directive 92/46/EEC (S.I. No.
9 of 1996 - Appendix C). More than 17,000 milk and milk
products were sampled and tested in 2004. S. enterica
was isolated from two samples of milk powder and one
sample of raw milk taken at processing level (Table 1.11).
The latter sample was identified as S. Typhimurium but 
the other two positives were not serotyped. 

Table 1.11. S. enterica in Milk and Milk Products
at Processing and Retail Level in 2004

FOOD TYPE TESTED POSITIVE

Unpasteurised milk 29 1 (3.4%)

Heat-treated milk 223 0

Milk powder 5,884 2 (0.03%)

Milk products 4,356 0

Unspecified dairy products 6,824 0

(Source: OFML and CVRL)

Water and other foods

Only 12 of more than 21,000 samples of water and 
other food types tested in 2004 were found to contain 
S. enterica (Table 1.12). Serotypes S. Agona, S. Bredeney, 
S. Senftenberg and S. Tennessee were identified in four out
of the seven herbs and spices samples that tested positive.
S. Typhimurium was identified in a positive fats and oils
sample and one prepared (to be cooked) food, both
sampled at processing level. 

Table 1.12. S. enterica in Water and Other Foods 
Sampled at Processing and Retail Level in 2004

FOOD TYPE TESTED POSITIVE

Herbs & spices 795 7 (0.9%)

Fruit & vegetables 1,966 0

Mushrooms 165 0

Fats & oils 792 1 (0.1%)

Soups/broths/sauces 397 0

Cereals & bakery products 537 0

Ices & desserts 263 0

Confectionery, nuts & nut 
products, snacks 15 0

Ready-to-eat unspecified foods 7,350 1 (0.01%)

Prepared food (to be cooked) 3,703 1 (0.03%)

Unspecified foods 4,700 2 (0.04%)

Foodstuffs intended 
for special nutritional uses 45 0

Potable water 658 0

(Source: CVRL, DAF and OFML)
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ANIMALS

Salmonellosis caused by S. Typhimurium and S. Enteritidis 
is a notifiable animal disease in Ireland (Appendix B). 
While certain serovars are host-adapted and can cause
severe symptoms in animals, e.g. S. Choleraesuis in pigs
and S. Dublin in cattle, livestock can also be carriers of 
an infection without showing any clinical symptoms. 

Poultry

Council Directive 92/117/EEC on zoonoses stipulates
control schemes for S. enterica in breeding flocks of
domestic chickens (Gallus gallus) to be implemented 
by all Member States. The Commission has approved 
the salmonella control programme of seven Member
States (Ireland, Austria, France, Denmark, Finland, Sweden
and the Netherlands) which vary with respect to the types
of animal populations and S. enterica serovars covered.
Approved control plans cover at least the breeding flocks
of Gallus gallus but in addition some other poultry 
flocks, e.g. breeding flocks of another poultry species,
flocks of laying hens or broilers, or other animal species.
Control programmes in Austria, Denmark, Finland, 
Sweden and Norway target all S. enterica serovars,
whereas other countries (including Ireland) restrict their
control programme to S. Enteritidis and S. Typhimurium. 
A compulsory DAF National Salmonella Monitoring and
Control Programme in poultry breeding flocks and table
egg layers has been in operation since 1988. The DAF
National Salmonella Monitoring and Control Programme
involves official and private sampling of both domestic
chickens (Gallus gallus) and non-Gallus gallus flocks. Both
breeding and production flocks are categorised as either
layers (egg production) or broilers (meat production).

Breeding flocks

Breeding flocks from both meat and egg production lines
are monitored under the Zoonosis Directive 92/117/EEC
(Appendix C). Flocks are officially sampled six times each
year at hatchery level with flocks positive for S. Enteritidis
or S. Typhimurium being slaughtered out. 

Broiler breeders: Of the 548 broiler breeder flocks 
tested, 40 (7%) were positive for S. enterica (Table 1.13).
Though the specific serovars in the positive flocks were 
not identified, S. Enteritidis or S. Typhimurium were not
found in any of the 40 positive flocks.

Production flocks

Broilers: Poultry meat was tested for S. enterica as part 
of the Enhanced Poultry Monitoring Programme targeted
at the processing level (Tables 1.13 and 1.15). 

Layers: S. Enteritidis was identified in the three table egg
laying flocks that were positive for S. enterica out of the
355 (0.8%) tested in 2004 as part of the national quality
assurance scheme for egg production.

Other poultry flocks

Official and private testing of non-Gallus gallus flocks 
is also carried out in Ireland (Table 1.13). The rate of
infection of breeding duck flocks with S. enterica was
again high in 2004 at 26%, with S. Bredeney being
identified in all five positive flocks. Eleven of the 133 (8%)
turkey breeding flocks tested were positive with S. Indiana,
S. Livingstone and S. Group B/G identified in six, four 
and one flocks respectively. 

Some non-commercial poultry and bird flocks 
(pigeon x 9, pheasant x 43 and partridge x 5) were 
also tested but were found to be negative for S. enterica.
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Pigs

Data available for pig breeding herds reveal that 
S. enterica was identified in nine out of the 272 (3%)
herds tested. Six herds were contaminated with S. Group
B, two with S. Dublin and one with S. Typhimurium.

Cattle

S. enterica was identified in 395 out of 8,525 (5%) 
clinical cattle specimens examined in 2004. S. Dublin 
(a cattle-adapted serovar that can cause disease in animals
and may necessitate veterinary attention) was identified 
in more than 94% of the positive samples, with the
remainder classed as S. Group B or S. Typhimurium. 

Sheep and goats

S. Dublin was identified in three of the 787 clinical sheep
samples tested for S. enterica in 2004. A total of 35 goat
samples were also tested in 2004 but all were negative 
for S. enterica.

Other animals

Only one of the 1,256 samples from solipeds (animals 
with a single undivided hoof on each leg) tested in 
2004 was positive for S. enterica and was identified 
as S. Typhimurium. There were 783 other unspecified
animals tested, but all were negative. 

ANIMAL FEED

Feed contaminated with S. enterica has the potential 
to infect animals, and DAF officers routinely sample 
feed and feed ingredients at ports and at feed mills.

Feed materials

S. enterica was not identified in any of the six samples 
of feed material of animal origin (containing fish meal)
tested in 2004 (Table 1.14). All of the 44 feed materials 
of cereal grain origin (predominantly maize and wheat)
were negative while two feed samples containing soya
bean ingredients were found to contain S. Mbandanka 
and S. Cerro and two samples with cotton seed ingredients
contained S. Oranienburg. Six other samples of feed
materials derived from various seeds and fruits were 
all negative for S. enterica.

Compound feed

Compound feed is usually heat-treated during production
which reduces the risk of contamination by S. enterica.
A total of 29 out of the 670 (4%) compound feed samples
tested in 2004 were found to be positive for S. enterica
(Table 1.14). The positives were all detected in compound
poultry feed and were subsequently serotyped revealing
the presence of S. Kentucky (14), S. Seftenberg (4), 
S. Group C (5), S. Typhimurium (2), S. Bredensky (2), 
S. Agona (1), S. Tennessee (1). 
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Table 1.13. S. enterica in Breeding and Commercial Poultry Flocks in 2004

FLOCK TYPE AGE/STAGE TESTED POSITIVE

Gallus gallus

Broiler breeding Parent flocks 548 40 (7%)

Commercial layers Production flocks 355 3 (1%)

Non-Gallus gallus

Duck flocks Breeding flocks 19 5 (26%)

Turkey flocks Breeding flocks 133 11 (8%)

(Source: DAF)
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Table 1.14. S. enterica in Animal Feed Materials in 2004 

TESTED POSITIVE

Feed material of animal origin

Feed material containing fish meal 6 0

Feed material of vegetable origin

Cereals 44 0

Oilseeds 62 4 (6%)

Other seeds & fruits 6 0

Compound feed

Compound feed for laying hens 23 0

Compound feed for broilers 8 0

Compound feed for poultry (non-specified) 539 29 (5%)

Compound feed for cattle 56 0

Compound feed for pigs 23 0

Compound feed for sheep 9 0

Compound feed for horses 1 0

Compound feed for fish 11 0

(Source: DAF)
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Campylobacter was identified as a cause of diarrhoeal
illness in humans in the 1970s, and has become one of the
most common causes of gastrointestinal illness in humans3.
The majority of campylobacteriosis cases are caused 
by C. jejuni. A recent all-Ireland study reported that 
C. jejuni was isolated from 95.9% of human cases, 
the remainder of cases being due to C. coli4. The number
of campylobacteriosis cases in males was greater than 
in females, particularly in the under-five age group.

The incubation period for campylobacteriosis is usually
between two and five days, and symptoms can include
diarrhoea (sometimes bloody), fever, abdominal pain 
and vomiting. Although the disease is usually self-limiting,
complications due to Campylobacter infections such 
as arthritis, Guillain-Barré syndrome and Reiter syndrome
can occur.

Unlike Salmonellae, Campylobacter are generally unable 
to multiply in foods and therefore do not tend to cause
large outbreaks. Over 90% of cases are sporadic and occur
during the summer months. However, constant vigilance 
is still required as Campylobacter can survive in the food
distribution system and with an estimated infective dose 
of as low as 500 cells, even a minor lapse in hygiene
standards during food handling or preparation could 
result in illness.

Risk factors associated with sporadic illness due 
to Campylobacter include:

• Consuming undercooked poultry

• Handling raw poultry

• Frequent contact with (diarrhoeic) dogs or cats,
particularly young pets such as kittens and puppies

• Consuming non-potable water

• Consuming unpasteurised milk or dairy products 
made from non heat-treated milk

• Consuming doorstep-delivered milk with caps
damaged by birds

• Consuming barbecued poultry, pork or sausages

• Consuming poultry liver

• Foreign travel

HUMAN

Campylobacteriosis first became a notifiable disease in
Ireland in 2004. Prior to that, and in accordance with 
the Zoonosis Directive 92/117/EEC (S.I. No. 2 of 1996) 
an annual survey was conducted in conjunction with 
the health boards whereby clinical laboratories provided
data on laboratory isolates of Campylobacter on a
voluntary basis.

Campylobacteriosis is the most commonly reported
bacterial intestinal disease in Ireland, with 1,711 human
cases reported in 2004. This crude incidence rate of 43.7
cases per 100,000 population represents an increase from
34 and 40 per 100,000 in 2002 and 2003 respectively
(Figure 2.1).

Figure 2.1. Campylobacteriosis Cases per 100,000
Population in Ireland Between 1999 and 2004 

(Source: HPSC)

The highest numbers of campylobacteriosis cases 
are generally notified between May and August 
each year (Figure 2.2). Just over half (926/54%) of the
campylobacteriosis cases occurred in males while gender
was unknown for seven cases. The greatest proportion of
cases (29%) was in children under the age of five, with
males outnumbering females in that group (Figure 2.3).
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Figure 2.2. Campylobacteriosis Notifications for the Years
Between 1999 and 2004

(Source: HPSC)

Figure 2.3. Age-Gender Adjusted Incidence 
of Campylobacteriosis in 2004

(Source: HPSC)

One family outbreak of campylobacteriosis, most likely
foodborne, involving two persons was recorded in 2004.

FOOD

More than 8,000 food samples were tested at processing
or retail level for Campylobacter in 2004 and over 5,500
of these were of poultry or poultry meat (Table 2.1).
Campylobacter are widespread in the intestinal tract 
of warm-blooded animals used in food production as 
is evident from the relatively high rates of contamination 
of meat and meat products.

Poultry meat and meat products

Poultry are frequently colonised by Campylobacter and
poultry meat is considered to be one of the main sources
of human infection by this pathogen.

Processing level: A total of 4,872 samples of poultry meat
and meat products were taken at processing level in 2004.
Campylobacter was identified in 51% of the raw poultry
meat samples tested and in 21% of the poultry meat
products at processing level (Table 2.1).

Retail level: Similar to previous years, less than 1% of 
the poultry meat products at retail level were found 
to be positive for Campylobacter (Table 2.1). However,
76 out of the 99 (77%) raw broiler meats and six out 
of 15 (40%) of raw turkey meat samples at retail level
were found to be positive.

Other foods

Samples of beef, veal, pork, miscellaneous meat 
and meat products, fish products, milk and milk 
products along with other foods were also examined for
Campylobacter at processing and retail level (Table 2.1). 
Of the 1,388 samples of non-poultry meat and meat
products sampled, seven were positive for Campylobacter
of which three were pork, two were bovine and one was
ovine. The other positive was found in an unspecified
meat. Campylobacter was not detected in any of the
1,282 non-meat samples tested.

ANIMALS

Most domestic animals and poultry in particular are readily
colonised with C. jejuni and to a lesser extent C. coli. Pigs
are the exception however, as they are almost universally
colonised with C. coli. While Campylobacter rarely cause
disease in livestock, a significant number can be carriers.
There is no national monitoring programme for
Campylobacter in animals in Ireland. 

In 2004, C. jejuni was identified in 0.8% (35/4,375) of
cattle tested, 0.4% (1/273) of pigs tested, 1.3% (4/300) 
of broiler chickens tested and 1% (3/331) of dogs tested.
C. coli was identified in two sheep but none of the 
717 sheep tested were contaminated with C. jejuni.
In addition, 1,263 solipeds, 16 goats and 23 cats were
tested but Campylobacter was not detected in any. 
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Table 2. 1. Thermophilic Campylobacter in Foods at Processing and Retail Level in 2004

FOOD TYPE SAMPLING SITE TESTED POSITIVE

Fresh meat

Broiler Processing level 2,620 1,433 (55%)

Retail level 99 76 (77%) 

Turkey Processing level 384 127 (33%)

Retail level 15 6 (40%)

Duck Processing level 60 13 (22%)

Unspecified poultry meat Processing level 4 4 (100%)

Pork Processing level 41 0

Retail level 24 3 (13%)

Bovine Processing level 42 0

Ovine Retail level 2 1 (50%)

Unspecified meat Processing level 32 0

Retail level 11 1 (9%)

Meat products

Broiler Processing level 1,444 372 (26%)

Retail level 449 2 (0.4%)

Turkey Processing level 328 0

Retail level 87 0

Duck Retail level 16 0

Unspecified poultry meat Processing level 32 8 (25%)

Pork Processing level 157 0

Retail level 297 0

Bovine Processing level 239 2 (0.8%)

Retail level 123 0

Ovine Retail level 10 0

Unspecified & mixed meat products Processing level 326 0

Retail level 75 0

Fishery products Retail/processing 23 0

Milk and milk products Retail/processing 756 0

Egg and egg products Retail/processing 58 0

Other foods Retail/processing 445 0

(Source: FSAI, DAF and OFML)
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During 2004, a total of 2,041 and 577 samples of
domestic and imported poultry respectively were tested as
part of the Enhanced Monitoring Programme for poultry.
Campylobacter was detected in more than half (56%) 
of the samples tested (Table 2.2) with the proportion 
of Irish poultry contaminated with Campylobacter
(67%) apparently greater than that for imported poultry
(15.6%). However, sampling details reveal that 99.6% 
of the domestic poultry samples recorded as positive 
for Campylobacter were either carcase (93%) or neck 
flap (6.6%) while positive samples of imported poultry
constituted 61% skinless fillets and 33% carcase. It is not
unexpected to find greater Campylobacter levels in carcase
or neck flap samples compared to skinless filets and thus
the data presented for domestic and Irish poultry must be
viewed in this context.

Table 2. 2. Thermophilic Campylobacter
in Poultry Sampled at Processing Level in 2004

SAMPLE TESTED POSITIVE

Total Irish poultry 2,041 1,377 (67%)*

Total Imported poultry 577 90 (15.6%)**

All poultry 2,618 1,467 (56%)

(Source: FSAI and DAF, Enhanced Poultry Monitoring Programme)

* 93% of positives were in carcase samples

** 33% of positives were in carcase samples
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Listeriosis is a disease caused by bacteria of the genus
Listeria (L. monocytogenes, L. ivanovii, L. innocua,
L. welshimeri, L. seeligeria and L. grayi). The vast 
majority of human and animal cases are caused by 
L. monocytogenes, although L. ivanovii causes a
significant proportion of listeriosis in domestic animals.
Three serovars of L. monocytogenes are most often 
linked to human illness: 4b, 1/2a and 1/2b although all
strains of L. monocytogenes are considered pathogenic5.

Consumption of contaminated foods is the main route 
of infection by Listeria in both humans and animals,
although human infection can also result from direct
contact with an infected animal. Symptoms of listeriosis
range from flu-like symptoms to severe life-threatening
meningitis and septicaemia, with mortality rates as high 
as 40% reported6. The disease usually occurs in vulnerable
individuals such as pregnant women (infection can 
result in abortion or stillbirth), neonates, elderly or
immunocompromised individuals. A milder, less invasive
form of listeriosis characterised by gastroenteritis and 
fever has also been described, occurring mainly in healthy
individuals who may have consumed large numbers of 
L. monocytogenes bacteria. Cutaneous or ocular listeriosis
can also occur, usually after contact with infected animals.
Because it is ubiquitous in nature, has a relatively high
mortality rate and can grow at refrigeration temperatures,
L. monocytogenes is considered a serious threat to public
health globally. 

HUMAN

Listeriosis became a notifiable human disease in Ireland 
on January 1st, 2004, before which listeriosis cases were
reported in one of two categories: ‘Food poisoning
(bacterial other than salmonella)’ or ‘Bacterial meningitis
(not otherwise specified)’. Hospital laboratories did report
annual listeriosis data but on a voluntary basis.

The number of listeriosis cases recorded each year 
in Ireland tends to be relatively low though there was 
an increase to 11 cases in 2004 from six in each of the
previous two years (Figure 3.1). This increase may be 
in part related to the fact that 2004 was the year that
listeriosis first became a notifiable disease in Ireland. 
There was a relatively even gender distribution with 
five male cases and six female cases.

Figure 3.1. Human Listeriosis Cases Between 2000 
and 2004 

(Source: HPSC)

While the number of listeriosis cases recorded each year
may be low compared to other zoonotic diseases, the
potential impact of infection, particularly on vulnerable
groups, makes listeriosis a disease of considerable concern.
All cases of listeriosis notified occurred in people over 24
years of age (Figure 3.2). Three cases were pregnancy-
associated with one resulting in an intrauterine death. 

The average age of the non-pregnancy-associated cases
was 63 years and five of those were part of a vulnerable
category of people – either elderly (>65 years) or suffering
from an underlying illness. Information was not available
on the risk factors for the remaining three non-pregnancy-
related cases, but two were over 55 years of age.
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Figure 3.2. Age Profile of Listeriosis Cases in 2004

(Source: HPSC)

FOOD

Food is considered safe for human consumption provided
the number of L. monocytogenes present is less than 100
viable cells per gram of food6. However, L. monocytogenes
can survive, and even grow, at refrigeration temperatures
and therefore ready-to-eat foods, especially those stored 
or displayed in chill cabinets and domestic fridges are a
potential source of infection. For this reason, food data
collated for 2004 only include ready-to-eat foods. 

A total of 39,709 food samples were tested in 2004 
(Table 3.1) with L. monocytogenes identified in 355 
(1%) of those. In addition, L. monocytogenes was not
detected in 77 samples of food grade water or in 20,496
environmental samples.
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Table 3.1. L. monocytogenes in Ready-to-Eat Foods at Retail and Processing Level in 2004

FOOD TYPE SAMPLING SITE TESTED POSITIVE > 100 CFU/G *

Beef Processing level 613 0 3

Retail level 615 17 (13%)

Pork Processing level 7,659 0 4

Retail level 1,567 64 (4%)

Poultry Processing level 3,720 1 (0.02%) 2

Retail level 1,601 27 (2%)

Ovine Processing level 36 0 2

Retail level 46 1 (2%)

Venison and rabbit Retail level 3 0

Other meat & meat products Processing level 3,157 1 (0.03%) 3
(unrecorded & mixed meats) Retail level 845 15 (2%)

Milk products Processing level 252 0 2

Retail level 24 0

Cheese Processing level 1,513 13 (1%)

Retail level 894 34 (4%)

Other dairy products Processing level 1,248 0

Retail level 450 0

Smoked fish Processing level 44 1 (2%)

Retail level 29 18 (4%)

Other fishery products Processing level 305 6 (2%)

Retail level 439 18 (4%)

Egg & egg products Processing level 117 0

Retail level 460 13 (3%)

Soup, broths and sauces Retail level 354 1 (0.3%)

Cereals & bakery products Retail level 429 11 (3%)

Fruit/vegetables/mushrooms Processing level 1,911 0

Retail level 279 13 (5%) 3

Ices & desserts Retail level 181 3 (2%)

Prepared foods Processing level 4,852 0

Retail level 2,627 112 (4%)

Other foods Processing level 3,338 0

Retail level 23 1 (4%)

Total 39,709 355 (0.9%) 19

* Not all positive samples were quantified 
(Source: DAF, DCMNR and OFML)
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Escherichia coli bacteria are found in the intestinal tracts
of healthy humans and other warm-blooded animals.
While most strains are non-pathogenic, infection by some
strains can result in serious illness. E. coli that produce 
one or both of the verotoxins (VT1 and VT2) are referred
to as verotoxigenic or verocytotoxigenic E. coli (VTEC).
Over 150 different serotypes of VTEC have been associated 
with illness in humans ranging from mild diarrhoea to
haemorrhagic colitis and bloody diarrhoea. The illness 
is usually self-limiting and resolves after about eight days.
In some cases, however, the infection may progress to a
form of renal failure called haemolytic uraemic syndrome
(HUS). HUS is life threatening and usually associated with
VTEC infection in children. Thrombotic thrombocytopaenic
purpura (TTP) can occur as a complication of VTEC
infection in adults.

E. coli O157 is the most common VTEC reported in
Ireland, the UK and the USA. However, other verotoxin-
producing serogroups are reported including E. coli O26,
O111, O103 and O145. The primary reservoir for VTEC 
is cattle, although it can be isolated from a variety of 
other healthy animal carriers including sheep, horses, 
goats and wild birds. VTEC can be transmitted to humans
via contaminated food or water, by person-to-person, 
animal or environmental contact.

HUMAN

VTEC have been notified under a broad category of ‘Food
poisoning (bacterial other than salmonella)’ but on January
1st, 2004 illness caused by enterohaemorrhagic E. coli
(EHEC) became a notifiable disease. EHEC are a subset 
of VTEC that harbour additional pathogenic factors.

A total of 61 confirmed VTEC cases were notified to the
HPSC in 2004 (1.6/100,000) which is a reduction from the
95 cases reported in 2003 (2.4/100,000). Fifty two (85%)
of the VTEC cases notified in 2004 (1.3/100,000) were
associated with serogroup O157 (Figure 4.2), representing,
a decrease from those reported in 2003 (2.1
cases/100,000). 

Figure 4.1. Serogroup of VTEC Notifications in 2004 

(Source: HPSC)

Figure 4.2. VTEC O157 Cases per 100,000 of Population*
from 1999-2004 

(Source: HPSC) 

*1996 census data were used to calculate incidence rate for 1999, 
2002 census data were used for other years

Non-residents cases were excluded when calculating the national
incidence rate
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The highest rate of VTEC O157 infection was detected 
in young children, while all non-O157 VTEC cases were
identified either in children under 15 years or adults 
over 65 years (Figure 4.3). 

Figure 4.3. Age-specific Incidence Rate of VTEC Cases 
in 2004 

(Source: HPSC)

As observed in previous years, the number of VTEC cases
increased in the third quarter of 2004 reaching a peak in
September (Figure 4.4.), while all non-O157 VTEC cases
were reported in quarters 2 and 3. 

Figure 4.4. VTEC Notifications by Month in 2004 

(Source: HPSC)

Seven VTEC cases were associated with travel outside
Ireland within 14 days of onset of illness. The countries
visited were: Spain (2); UK (2); Italy (1); Malaysia (1); 

and Turkey (1). Four children under the age of ten suffered 
from HUS with two of those cases being associated with
non-O157 VTEC. The verotoxin profile was established 
for all but two VTEC isolates (Table 4.1).

Table 4.1. Verotoxin Profile of VTEC Isolates in 2004

SEROGROUP VT1 VT2 VT1&2 NOT TOTAL

ONLY ONLY KNOWN

O157 0 37 13 2 52

O26 2 0 1 0 3

O111 1 0 1 0 2

O145 0 1 0 0 1

O146 1 0 0 0 1

O ungroupable 1 1 0 0 2

Total 5 39 15 2 61

% VTEC 8 64 25 3 100

(Source: HPSC)

Table 4.2. Phage Type of VTEC O157 Isolates 
Referred to Cherry Orchard Hospital in 2004 

PHAGE TYPE NUMBER

PT32 30 (58%)

PT8 5 (10%)

PT14 5 (10%)

RDNC 3 (6%)

PT21/28 2 (4%)

PT1 1 (2%)

PT31 1 (2%)

PT34 1 (2%)

PT51 1 (2%)

Not known 3 (6%)

Total 52(100%)

(Source: HPSC)
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Eight VTEC clusters/outbreaks were reported in 2004, all 
of which were due to VTEC O157. The reported/suspected
mode of transmission for those outbreaks was: waterborne
(3), animal contact (2), person-to-person transmission (1),
waterborne or animal contact (1) and unknown (1). 

The largest outbreak was linked to a sports club with 
four cases confirmed, three of whom were admitted to
hospital. Epidemiological evidence linked consumption of
water at the sports club with infection while the drinking
water used in the sports club (supplied by an untreated
private well) was found to be positive for the outbreak
strain of VTEC O157. Microbiological evidence linked two
family clusters to private wells and another to a group
water scheme.

FOOD

The presence of VTEC O157 in food is of particular
concern as the minimum infectious dose is estimated 
to be as low as ten viable bacteria. Fifteen of more than
10,000 (0.15%) food samples tested in 2004 were positive
for VTEC O157. With the exception of one unspecified
food, all the VTEC O157 positive samples were of meat 
or meat products. Notably, VTEC O157 was not found 
in any of the 258 dairy samples tested. 

ANIMALS

Routine testing of animals for VTEC did not take place in
Ireland in 2004. A clean cattle policy was introduced into
Ireland in 1998 in an attempt to minimise the risk of cross
contamination of carcasses by contaminated hides.
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Table 4.2. VTEC in Foods at Processing/Retail Level in 2004

FOOD TYPE SAMPLING SITE TESTED VTEC * DETECTED

Fresh meat

Bovine Processing level 6,715 10 (0.1%)

Retail level 7 0 

Pork Processing level 189 0

Poultry Processing level 7 0

Retail level 1 0 

Ovine Processing level 120 1 (0.8%)

Unspecified meat Processing level 546 0

Retail level 1 0

Meat products

Bovine Processing level 351 1 (0.3%)

Retail level 9 0

Pork Processing level 165 2 (1.2%)

Retail level 91 0

Poultry Retail level 54 0

Retail level 19 0

Ovine Processing level 34 0

Unspecified poultry meat and mixed meat Processing level 329 0

Retail level 109 0

Other foods

Milk and milk products Processing level 74 0

Retail level 184 0

Egg and egg products Processing level 2 0

Retail level 3 0

Fish and fishery products Processing level 1 0

Retail level 3 0

Fruit and vegetables Processing level 333 0

Retail level 4 0

Other food Processing level 688 1 (0.1%)†

Retail level 25 0

* All VTEC positive samples were identified as O157. 
† The positive sample was an unspecified food and the VTEC was identified as O157:H7

(Source: DAF and OFML)
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The vast majority of human tuberculosis (TB) cases 
are due to infection with Mycobacterium tuberculosis
as a result of inhalation of the bacilli (usually from another
human) into the lungs. A more rare form of human TB 
is associated with infection by Mycobacterium bovis
which also causes bovine tuberculosis. M. bovis can be
transmitted to humans through the consumption of milk
and milk products from infected animals, or to a lesser
extent, direct contact with infected animals or person-to-
person contact. Occasionally M. bovis can be inhaled and,
like M. tuberculosis, produce pulmonary tuberculosis. This
occurs most frequently in people whose occupation brings
them in to contact with infected animals or their carcasses.
However, since the transmission of M. bovis is usually
foodborne, the most prevalent forms are extrapulmonary,
e.g. cervical adenitis, genitourinary infections, tuberculosis
of the bones and joints and meningitis7.

M. bovis is no longer considered a significant zoonotic
disease in Ireland, mainly due to the public health
measures and animal disease controls in place. Mandatory
pasteurisation of milk for direct human consumption, 
in place since July 1997, and the ongoing TB eradication
programme carried out by the DAF have helped to reduce
levels of human infection by M. bovis with the result that
it now accounts for less than 2.5% of all TB cases. In
addition, previous human infections with M. bovis have
been associated with travel to non-EU countries where 
M. bovis is prevalent and where public health measures
may not be as stringent as in EU Member States.

HUMAN

A total of 437 cases of human TB were provisionally
notified in 2004 however, the number of cases due to 
M. bovis has yet to be confirmed. Since 1998, between
two and 11 cases of TB each year have been attributable
to M. bovis (Table 5.1). 

Table 5.1. TB Notifications Between 1998 and 2003 

1998 1999 2000 2001 2002 2003

Total no. TB cases notified 424 469 395 381 408 407

Culture confirmed as:

M. tuberculosis 234 242 222 204 234 250

M. bovis 6 11 2 7 5 5

M. africanum 0 0 3 1 0 0

Not specified 0 0 0 0 0 7

No. cases culture confirmed 240 253 227 212 239 262

(Source: HPSC)
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ANIMALS

Austria, Denmark, Germany, Luxembourg, Finland, the Netherlands, Norway and Sweden are designated officially 
free of bovine tuberculosis (OTF) by the EU. Bovine TB is a notifiable animal disease in Ireland and a national eradication
programme is on-going. All herds are subject to test and control measures under the Diseases of Animals Act 1966 
(S.I. No. 270 of 1997) and must comply with Council Directive 64/432/EEC. In addition, all animals slaughtered are subject
to full ante-mortem and post-mortem examination in accordance with Council Directive 64/433/EEC (S.I. No. 434 of 1997).
The incidence rate of bovine TB in Ireland’s herds did not vary significantly between 1998 and 2001 (Table 5.1). However,
routine tuberculin testing of cattle reveals a decline in the number of positive herds from 2002 which continued in 2004. 

Table 5.2. Results of Routine Tuberculin Testing of Cattle Herds Between 1998 and 2004

YEAR HERDS TESTED HERDS CONFIRMED POSITIVE FOR M. BOVIS

2004 120,290 3,595 (3.0%)

2003 122,006 4,002 (3.3%)

2002 124,195 4,364 (3.5%)

2001 130,525 9,195 (7.0%)

2000 130,924 10,785 (8.2%)

1999 135,349 10,660 (7.9%)

1998 139,165 10,055 (7.2%)

(Source: DAF)

Wildlife reservoirs of TB, notably the badger, are considered an impediment to its eradication from the bovine population.
Though residual infection in cattle is still a concern, pasteurisation of milk, the annual programme of cattle testing and 
the routine examination at slaughter, have all played a role in reducing the threat from Mycobacterium related zoonotic
disease in Ireland.
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Brucellosis is a zoonotic disease of major importance
worldwide. It is caused by bacteria of the genus Brucella
(B. melitensis, B. abortus, B. suis, B. neotomae, B. ovis,
and B. canis). B. abortus is the most common species
worldwide, though the modes of distribution of the
various species can vary8.

Brucellosis, also known as undulant fever, Malta fever,
Mediterranean fever and Bang’s disease, affects humans
and a range of animals including cattle, sheep, goats and
pigs. The illness in humans is severe, lasting from a few
weeks to several years. It is characterised by fever and 
non-specific flu-like symptoms including myalgia, headache
and arthralgia. Occasionally, the infection may present 
with focal sepsis in bones or joints. Neurological symptoms
appear in a minority of patients and chronic disease 
can last for years leading to chronic fatigue syndrome.

Though the organism is killed by pasteurisation or cooking,
this disease can be transmitted to humans through
consumption of contaminated food such as unpasteurised
milk or milk products. Water and raw vegetables can also
become contaminated with faeces of infected animals and
serve as sources of infection. Veterinarians, farm, abattoir
and laboratory workers are at risk of infection by inhalation
of the bacteria or through contamination of skin wounds.
Although rare, cases of person-to-person contact have
been reported via breastfeeding, child birth, sexual
contact, transfusion and bone marrow transplants9.

Control and eradication programmes for brucellosis 
have reduced its incidence in humans. Currently, there 
are an estimated 500,000 human infections occurring
yearly worldwide. Global incidence ranges from <1 per
1,000,000 population, e.g. UK, USA, Australia, to 20-30
per 1,000,000 population (southern European countries,
e.g. Greece and Spain) to over 70 per 1,000,000
population in Middle Eastern countries9.

HUMAN

A total of 60 human cases of brucellosis were reported 
in Ireland in 2004 giving an incidence rate of 1.5 per
100,000 of population which represents a significant
increase on the five cases reported in 2003 (0.1/100,000)
and previous years (Figure 6.1). However, it is possible that
the 2004 data may better represent the actual incidence 
of human brucellosis in Ireland as this was the first year
that laboratories were required to notify brucellosis cases.

Figure 6.1. Human Brucellosis Cases between 1991 
and 2004 

(Source: HPSC) 

Of the 60 cases reported in 2004, 57 were confirmed, 
two were probable and the case definition was unknown
for the remaining case. Fifty two of the cases were male
and eight were female. The age profile of cases ranged
from seven to 77 years but 88% of cases were aged 
over 35 years of age (Figure 6.2). 

Figure 6.2. Brucellosis Cases by Age Group in 2004

(Source: HPSC)
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ANIMALS

As of 2001, Ireland is one of seven EU Member States
(Belgium, France, Greece, Italy, Portugal and Spain) that 
are recognised as not officially bovine brucellosis free
(nOBF). However, on the basis of Directive 91/68/EEC 
(S.I. No. 762 of 1992), Ireland is among the Member
States considered officially free of ovine and caprine
brucellosis (oBMF) which is caused by Brucella melitensis.

Cattle

Brucellosis in ruminating animals and swine is a notifiable
disease in Ireland. While vaccination is not permitted, 
a national eradication programme for bovine brucellosis
comprising a test and slaughter policy is in operation with
mandatory notification of abortions. The percentage of
herds testing positive for brucellosis has been less than
0.5% since 2001 (Table 6.1) and was particularly low 
in 2004.

Table 6.1. Routine Brucellosis Testing 
of Cattle Herds in Ireland Between 1998 and 2004

YEAR HERDS TESTED HERDS POSITIVE

2004 124,583 68 (0.05%)

2003 126,084 167 (0.1%)

2002 124,195 217 (0.2%)

2001 124,133 273 (0.2%)

2000 130,924 659 (0.5%)

1999 135,349 875 (0.6%)

1998 139,165 1,081 (0.8%)

(Source: DAF)

Other animals

Goats and sheep, more than cattle, are the natural 
hosts of B. melitensis which causes symptoms similar 
to B. abortis. Ireland is considered free of B. melitensis
(oBMF) and is recognised as such by Commission Decision
91/68/EEC. A monitoring programme in sheep and goats
to demonstrate the absence of this disease is conducted 
by DAF each year. 

Pasteurisation of milk and annual testing of herds 
with eligible animals have contributed to limiting 
the impact of brucellosis as a zoonotic disease in Ireland.
The risk of human infection persists however, particularly
for vulnerable groups such as farmers, veterinarians 
and abattoir workers, as well as those who continue 
to consume unpasteurised milk or milk products.
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Cryptosporidium is a protozoal parasite that causes
cryptosporidiosis. The microorganism came to prominence
in the 1980s as a cause of severe diarrhoeal illness 
in patients with AIDS, but it has increasingly become
recognised as a major cause of diarrhoeal illness in
otherwise healthy individuals. Cryptosporidiosis may 
be asymptomatic but can also occur as a self-limiting
disease characterised by watery diarrhoea that may be
accompanied by dehydration, weight loss, abdominal pain,
fever, nausea and vomiting10. Gastrointestinal symptoms
tend to last between 1-2 weeks, which is longer than
commonly seen with most bacterial gastrointestinal
infections. In immunocompromised individuals symptoms
are more severe and the organism can invade other organ
systems such as the lungs and bile duct and become 
life-threatening11.

The two main species associated with human infection are
C. parvum and C. hominis. The primary reservoirs of these
zoonotic agents are humans for C. hominis, and humans
and livestock (particularly calves and lambs) for C. parvum.

Cryptosporidiosis may be contracted through consumption
of food or water contaminated with faecal matter from 
an infected person or animal, recreational bathing or 
direct contact with contaminated faeces. Consumption of
contaminated water is of particular concern as C. parvum
is relatively resistant to treatment with chlorine. Public and
private water supplies rely on coagulation and filtration
mechanisms or natural purification by geological processes
to form a barrier to C. parvum contamination. However,
these systems can become overwhelmed when the
numbers of organisms in the environment increase, 
e.g. during heavy rainfall, meaning that numbers 
sufficient to cause illness can enter the water supply.

HUMAN

Prior to 2004, cryptosporidiosis was notifiable only under
the disease category ‘gastroenteritis (when contracted 
by children under two years of age)’. The number of
cryptosporidiosis notifications in 2002 and 2003 were
149 and 106 respectively, while 432 cases (11/100,000)
were notified in 2004. The gender distribution of cases 
in 2004 was roughly equal (52% male, 48% female), 
while approximately 60% (259) of the cases reported 
were in children under five years of age (Figure 7.1).

Figure 7.1. Number of Cryptosporidiosis Notifications 
by Age Group in 2004 

(Source: HPSC)

Almost half of the cryptosporidiosis cases in 2004 were
notified during April but possible reasons have not been
identified. The seasonal trend of previous years was again
evident with the majority of cases being notified between
March and July (Figure 7.2).

Figure 7.2. Seasonal Distribution of Cryptosporidiosis
Cases in 2004 

(Source: HPSC)

Five cryptosporidiosis outbreaks were reported in 2004,
four of which were general outbreaks and possibly related
to contaminated water while the fifth was a family
outbreak reportedly the result of person-to-person
transmission. 
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Transmissible spongiform encephalopathies (TSEs) are 
a family of neurodegenerative disorders of the central
nervous system that include scrapie in sheep, bovine
spongiform encephalopathy (BSE) in cattle and Creutzfeldt-
Jakob disease (CJD) and variant CJD12 (vCJD) in humans.
These diseases display common characteristics including
long incubation periods, a range of clinical symptoms 
and a similar pathology. It is now generally accepted by
the scientific community that these diseases are caused 
by and spread via a protein (prion) rather than bacteria 
or viruses, a relatively unusual mode of transmission. This
prion protein, normally found on the nerve membranes in
the brain, changes conformation and becomes a disruptive
factor to neighbouring prion proteins and associated nerve
cells. The first member of this family of diseases identified
was scrapie, which has been endemic in sheep (and goats)
in certain parts of Europe for over two centuries.

vCJD

CJD was first described in 1921, and has been divided 
into four main groups, sporadic, hereditary, iatrogenic 
and variant. Sporadic CJD accounts for approximately 80%
of all CJD cases, is found worldwide and mainly affects
middle aged to older people. Inherited CJD accounts for
15% of all cases. Several mutations in the prion gene 
have been reported and the gene is inherited in an
autosomal-dominant fashion (i.e. a child has a 50% chance
of inheriting the abnormal gene). Iatrogenic CJD accounts 
for a small number of cases and is caused by exposure 
to infected human central nervous system or allied tissues.
Examples include CJD in people that have had corneal
transplants, and the use of human pituitary extracts for
growth hormone or infertility treatment. Variant CJD
(vCJD), the most recently identified form of the disease,
was first described in 1996 in the UK and tends to affect
younger people. It is widely accepted that the BSE agent 
is responsible for the emergence of the new form of CJD
in humans. 

There were no cases of vCJD reported for Ireland in 2004
but up to date information is available on the incidence 
of vCJD in a number of countries including Ireland13.

BSE

BSE is not included on the list of zoonotic diseases 
covered by the Zoonosis Directive 92/117/EEC. The 
first case of BSE in Ireland was identified in 1989 while 
in the mid 1990s the number of cases increased sharply. 
The number of BSE cases reported in Ireland continued 
to increase until 2002 when 333 BSE cases were 
confirmed (Figure 8.1) compared to 246 cases in 2001.
Testing for BSE in Ireland since 2002 includes all fallen
animals and cattle over 30 months of age destined 
for human consumption and has proven successful in
proactive identification of symptomatic and asymptomatic
infected animals. Full active surveillance continued in 2004
when 701,852 cattle were tested, of which 275 were BSE
suspects, 85,300 were fallen cattle, 2,313 were casualties
or emergency slaughters, and 8,556 were BSE positive
herds, cohorts or progeny. The number of confirmed cases
(126) in 2004 continued the trend of decreasing number
of BSE cases in Ireland first observed in 2003, and reflects
the natural progression of older animals out of the national
herd that are replaced by younger animals not exposed 
to contaminated feed.

Figure 8.1. Confirmed Cases of BSE in Cattle in Ireland
Between 1991 and 2004

(Source: DAF)

The increasing age profile of animals confirmed with 
BSE and the declining number of cases indicates that the
enhanced BSE controls introduced in 1996 and early 1997
have been effective in bringing the disease under control.
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Table 8. 1. Age Profile of BSE Cases in Cattle in Ireland Between 1996 and 2004

YEAR OF DIAGNOSIS

1996 1997 1998 1999 2000 2001 2002 2003 2004

>10 year old 0 0 1 1 3 5 28 22 38

10 year old 2 2 2 0 1 7 12 24 18

9 year old 1 0 2 2 3 8 41 31 43

8 year old 3 2 2 3 8 19 54 75 18

7 year old 8 11 8 13 30 51 130 29 3

6 year old 20 24 25 40 44 116 61 2 4

5 year old 24 28 29 30 54 39 5 0 2

4 year old 16 12 14 6 6 0 0 0 0

3 year old 0 1 0 0 0 0 2 0 0

Total 74 80 83 95 149 245 333 183 126

(Source: DAF)

Of the 641 cases diagnosed since the beginning of 2002, only eight animals were born after the introduction of enhanced
controls in 1997. Each of these anomalous cases in young animals is under investigation by DAF, with various possible
scenarios being examined such as, residual contaminated feed or rogue operators. Another possible reason is spontaneous
occurrence of BSE in animals similar to that for CJD in humans which is estimated at a rate of one in a million. Of critical
importance is the fact that since intensive testing began in 2002, the majority of animals detected with the disease were
born between 1993 and 1996 and that these numbers are in decline each year.
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Leptospirosis is an infection of humans and animals 
caused by bacteria of the genus Leptospira14. Although
two species are recognised (L. interrogans and L. biflexa),
L. interrogans is most commonly associated with human
and animal disease. Leptospirosis in humans presents with
flu-like symptoms including fever, myalgia, conjunctivitis,
stiffness in the neck, nausea and vomiting. In about 
10% of cases a more severe form of the disease known 
as Weil’s disease develops. 

Leptospira can infect a variety of animals (both wild 
and domestic) which then shed the bacteria in their 
urine resulting in a contaminated environment. Humans
can become infected directly by animals or indirectly
through soil, water or food contaminated by urine 
from infected animals. Human-to-human transmission is
rare. Leptospirosis is an occupational hazard for farmers,
veterinarians, abattoir and meat workers/handlers, fish
farmers and sewer workers but is increasingly associated
with leisure activities such as golf and water sports.

HUMAN

Fifteen cases of leptospirosis (0.4/100,000) were notified 
in Ireland in 2004, an increase on the nine cases reported
in 2003 (Figure 9.1). The increase in cases may be due in
part to the fact that laboratories were required to notify
leptospirosis cases for the first time in 2004. All but one 
of the notified cases were male, all were aged between 
18 and 57 years and only in one case was the species
identified, which was Leptospira interrogans
icterohaemorrhagiae.

Possible sources of infection for 11 of the 15 
cases reported were leisure associated (5), occupational
(5), and work or leisure related (1). An outbreak of
leptospirosis among canoeists on the river Liffey accounted
for five of the leisure associated cases15 while gardening
was reported as the possible source of the remaining
leisure related case.

Figure 9.1. Human Leptospirosis Cases Reported Between
1991 and 2004 

(Source: HPSC and DOHC)

Figure 9.2. Leptospirosis Cases by Age Group in 2004 

(Source: HPSC)
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ANTHRAX

Anthrax is an acute infectious disease caused by the 
spore-forming bacterium Bacillus anthracis. Anthrax
commonly occurs in wild and domestic vertebrates (cattle,
sheep, goats, camels, antelopes, and other herbivores), 
but it can also occur in humans when they are exposed 
to infected animals or tissue from infected animals. 
B. anthracis spores can live in the soil for many years, 
and humans can become infected with anthrax by
handling products from infected animals or by inhaling
anthrax spores from contaminated animal products.
Anthrax can also be spread by eating undercooked meat
from infected animals. Intestinal anthrax is rare and difficult
to recognise though it can occur in dramatic outbreaks
with symptoms including abdominal pain followed 
by fever, signs of septicaemia and death. 

There have been no cases of anthrax in either humans 
or animals in Ireland in the last 26 years.

ECHINOCOCCOSIS

The life cycle of the tapeworm, Echinococcus granulosus
includes dogs (and other canines) as the definitive host,
and a variety of species of warm blooded vertebrates
(sheep, cattle, goats, and humans) as the intermediate
hosts. The adult worms are very small (total length = 
3-6 mm), and they live in the dog's small intestine. Eggs 
are liberated in the canine faeces, which, when ingested
by the intermediate host, hatch in the small intestine 
and the resulting larvae penetrate the gut wall to enter 
the circulatory system. The larvae can be distributed
throughout the intermediate host's body (although most
end up in the liver) and grow into a stage called a hydatid
cyst. The infection is transmitted to the canine host when
the hydatid cyst is eaten. Under most circumstances
humans are a "dead end" in the life cycle, but hydatid
disease in humans remains a serious problem because 
the disease can cause such serious pathology. 

Echinococcosis first became a notifiable disease in 
humans on 1st January 2004, but no cases were
reported for that year.

TOXOPLASMOSIS

Toxoplasmosis is caused by an obligate intracellular
protozoan parasite Toxoplasma gondii. This parasite is very
common in cat faeces, raw meat, raw vegetables, and the
soil. While the parasite generally replicates in its definitive
host, the cat, it is an opportunistic parasite of many other
hosts including humans. In general, humans infected with
T. gondii are asymptomatic carriers as evident in the high
proportion of the Western European population. There are
a number of factors such as age and immunocompetence
that determine whether an infected host will express
disease symptoms. However, infection of a pregnant
woman can result in abortion or congenital malformation
of the foetus while newborns are also particularly
vulnerable. Infection may be acquired through the
consumption of undercooked meat, food contaminated
with cat faeces, or from handling contaminated soil 
or cat litter trays.

Toxoplasmosis became a notifiable disease in Ireland 
in 2004 and so the figure of 33 human cases notified 
in 2004 represents the first reliable data on this human
disease in Ireland (Figure 10.1). There were more female
cases (64%) than male and the majority of them (58%)
were in the 25-44 years age group.

Figure 10.1. Toxoplasmosis Cases in 2004, by Age Group
and Sex 

(Source: HPSC)
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TRICHINOSIS (TRICHEINELLOSIS)

Trichinosis is caused by Trichinella spiralis, a nematode
(intestinal round worm) that parasitises the intestinal tract
of mammals, particularly pigs. The larvae encyst in the
tissues, particularly the muscles, which act as a source of
infection for humans who consume raw or partially cooked
meat. Though infections may be asymptomatic, clinical
manifestations include fever, muscle pain, encephalitis,
meningitis, myocarditis, and (rarely) death. 

Trichinosis became a notifiable human disease in Ireland 
in 2004, though no cases were reported for that year.
Although pork has traditionally been associated with
trichinosis, recent outbreaks in Europe have been linked 
to the consumption of undercooked horse meat16.
Trichinella was not detected in tests in Ireland carried 
out in 2004 by the Central Meat Control Laboratory 
on 3,801 official samples of pigs and 58 solipeds. 

RABIES

Rabies, a viral disease that is almost always fatal in 
humans if not treated quickly, is notifiable for humans 
and animals in Ireland. Infection generally occurs through 
a bite from an infected animal with symptoms beginning
with headache, fever and malaise that progress to
paralysis. Without medical intervention, the usual 
duration is two to six days, and death is often due to
respiratory paralysis. Wild and domestic dogs and bats 
are the most common source of infection worldwide. 

Ireland is free from rabies in its wild animal population 
and continues to maintain its rabies free status by strict
quarantine of imported animals. Rabies has not been
recorded in Ireland since 1903.

YERSINIOSIS

Yersiniosis is an acute enteric bacterial disease 
manifested by acute diarrhoea (especially in young
children), enterocolitis, abdominal pain, fever, headache
and vomiting. Yersinia enterocolitica and Yersinia
pseudotuberculosis have both been identified as causing
appendicitis-like symptoms in humans. Animals are
the main reservoir for Yersinia and though frequently
colonised, they rarely display clinical symptoms. Yersiniosis
in humans is usually contracted through infected food 
or water.

Yersiniosis became a notifiable disease in 2004 in Ireland
with six cases being notified, four of which were in
females (Figure 10.2).

Figure 10.2. Yersiniosis in Humans by Age Group 
and Gender in 2004 

(Source: HPSC)

Of the more than 7,000 animals including cattle, sheep
and pigs tested for Yersinia in 2004 in Ireland, nine were
positive, mainly for Y. psuedotuberculosis (Table 10.1.).

Table 10.1. Animals Tested for Yersinia in 2004

ANIMAL NUMBER TESTED Y. ENTEROCOLITICA Y. SEUDOTUBERCULOSIS

Cattle 4,375 0 2

Sheep 717 0 2

Goats 16 0 0

Pigs 273 0 0

Solipeds 1,263 0 0

Poultry 300 0 4

Dogs 331 1 0

Cats 23 0 0
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Important changes to the reporting of infectious 
diseases in Ireland came into force on 1st January 2004.
Zoonotic diseases such as campylobacteriosis, listeriosis,
and cryptosporidiosis were added to the list of human
diseases that must be notified in Ireland. In addition, it
became a requirement for directors of clinical laboratories
to notify cases of infectious disease such as brucellosis.
These changes could reasonably be expected to result 
in a sharp increase in the number of associated illnesses
notified in Ireland for 2004 and cannot be discounted
when considering the significance of an apparent increase
in brucellosis and cryptosporidiosis cases. However, data
for 2004 showed a welcome decrease in the number 
of VTEC associated illness, while the number of human
campylobacteriosis cases showed a moderate increase,
broadly in line with recent years. Therefore, while changes
to the reporting of infectious diseases do not appear to
have had a significant impact on the apparent level of
relevant zoonoses, these changes should ensure that 
future trends are more reliable, resulting in a more 
accurate reflection of the impact of those diseases 
on human and animal populations in Ireland.

In March 2006, the European Food Safety Authority (EFSA)
published its first EU report on trends in zoonoses relating
to data collated for 2004. This publication is a valuable
resource whereby trends in zoonoses at Member State
level can be compared with respect to other Member
States, or the EU as a unit. By making such comparisons
Member States may gain an insight into comparable
situations in other Member States that could help elucidate
the reasons for trends peculiar to one or other jurisdiction.
While the EU report for 2004 provides much valuable
information on common zoonotic threats such as
campylobacteriosis and salmonellosis, the integral diversity
within the EU itself results in varying priorities for different
Member States. For example, rabies, yersiniosis and
trichinosis have a significant impact in some Member
States while being considered “rare” and of less
consequence for others. For these reasons, EU-wide
comparisons can be difficult with respect to some
zoonoses.

Campylobacteriosis became notifiable in Ireland in 
2004, and continues to be the most commonly reported
gastrointestinal bacterial disease in Ireland, and the EU
overall. The number of notified campylobacteriosis cases
increased in 2004 throughout the EU, with the exception
of Spain and Sweden. The incidence rate varied
considerably for new Member States with the Czech
Republic reporting the highest rate at 250 cases/100,000
population. The incidence rate of 42.5 cases/100,000 in
2004 represents an increase from previous years in Ireland
but was less than the EU average of 47.6 cases/100,000.
Raw poultry and poultry products, particularly at the
processing level remain the food with the highest risk
potential for infection with Campylobacter.

Though second to campylobacteriosis in terms 
of prevalence, salmonellosis continues to pose 
a significant zoonotic threat throughout the EU.
S. Enteritidis and S. Typhimurium respectively made 
up the serovars most commonly isolated from human
clinical samples tested in 2004, while poultry and pork
products were the most likely to be contaminated with 
S. enterica. The 2004 salmonellosis incidence rate of
10/100,000 in Ireland compares favourably to the EU
average of 42 cases/100,000. However, the EU average 
is likely to have been artificially elevated compared to
previous years by the inclusion of data from new Member
States reporting for the first time in 2004. Out of nine
Member States, and Norway, where salmonellosis was
notifiable and data covering 1999 to 2003 were available,
Ireland was second only to Denmark in the extent of the
reduction in the number of cases of human salmonellosis.
This success in Ireland is largely due to the concentrated
efforts of regulatory bodies and agencies that targeted 
this disease as a priority, putting in place and acting on 
a strategy to identify and control the primary sources 
of infection. 

Many zoonoses reach a peak in incidence rates during the
summer months, likely due to a range of factors including
increased temperatures favouring rapid growth of zoonotic
agents, more outdoor cooking and increased consumption
of pre-prepared foods including salads. The seasonal
distribution of salmonellosis cases in 2004 in Ireland
mirrored that in the EU overall with the highest numbers
occurring between July and October. This mid to late
summer prevalence was also evident for VTEC associated
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illness. However, the 2004 human campylobacteriosis 
data from Ireland again demonstrated that this disease 
is most prevalent in the early summer months between
May and August while cryptosporidiosis cases peaked
between April and July. The seasonal distribution of cases
of campylobacteriosis and VTEC associated illnesses for the
EU was not available in 2004, while no data at all were
available for cryptosporidiosis. These data may be useful 
to help identify the prevailing factor/s responsible for
seasonal variation in the incidence rates of certain
zoonoses in humans.

In Ireland, children under five years of age again formed
the largest category of humans infected with S. enterica,
Campylobacter, VTEC, Cryptosporidium and Yersinia.
Adults over the age of 25 were more susceptible to
infection by Listeria, Brucella, Leptospira and Toxoplasma.
EU data on the age profile of humans infected with
zoonotic agents were limited to salmonellosis and listeriosis
and were largely similar to figures from Ireland in those
two diseases.

The incidence of BSE in cattle continued its downward
trend in 2004 with 126 cases notified, all of which were
animals of five years or older, though the vast majority
were eight years or older. There were no cases of vCJD
(human form of BSE) reported in 2004. While BSE is being
brought under control in Ireland, the risk of vCJD occurring
in the Irish population is difficult to ascertain given the
uncertainty regarding the incubation time in humans and
the difficulty in predicting/identifying pre-symptomatic
cases. 

Zoonoses can be transmitted from animals to man through
consumption of contaminated food or water or direct
contact with infected animals or humans, and each year
result in considerable human suffering as well as economic
loss through reduced productivity and increased strain on
our health care system. Information on the mode of
infection of an individual or group of individuals is useful 
in targeting possible reservoirs or transmission vehicles 
in order to control a disease. In Ireland there were
outbreaks of salmonellosis (8), VTEC associated illness 
(8), cryptosporidiosis (5), campylobacteriosis (1) and
leptisporiosis (1) in 2004. The sources of infection for
leptospirosis cases identified in 2004 were characteristically
sporting and leisure activities while most outbreaks of

cryptosporidiosis were likely to be waterborne. 
The eight VTEC outbreaks were mostly linked to contact
with infected humans, animals or contaminated water
sources while the one campylobacteriosis and eight of
salmonellosis outbreaks were foodborne. Salmonellosis 
is a classic foodborne illness with a number of outbreaks
reported each year in Ireland and many individual cases
can be linked to consumption of contaminated food.
Campylobacteriosis on the other hand is the cause of
fewer outbreaks each year even though it is the most
prevalent gastrointestinal bacterial disease in Ireland 
in recent years. Food remains an important, though
manageable mode of transmission of zoonotic agents,
vindicating the level of sampling and testing undertaken
each year in Ireland. However, as the proportion of
campylobacteriosis cases associated with consumption 
of contaminated food is yet to be definitively established,
other modes of transmission should be examined more
carefully to determine why the incidence of this disease 
is on the rise in recent years.

Thousands of animal and food samples are analysed 
each year in Ireland in an effort to establish where in 
the food chain the greatest risk to human health lies 
from foodborne zoonotic agents. The single most
important lesson that can be derived from these results 
is that despite the ever improving production and
processing measures being employed by industry at 
all levels, the last and possibly most important safeguard
for humans is in the final preparation of a food for
consumption. Implementation of HACCP plans by industry,
good handling and cooking practices in the home and 
the emphasis of food hygiene for children at an early 
age should help reduce even further the impact of
zoonoses on society.
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• Acute anterior poliomyelitis (Polio virus) 

• Acute infectious gastroenteritis

• Ano-genital warts

• Anthrax (Bacillus anthracis)

• Bacillus cereus foodborne infection/intoxication 
(B. cereus)

• Bacterial meningitis (not otherwise specified)

• Botulism (Clostridium botulinum)

• Brucellosis (Brucella spp.)

• Campylobacter infection (Campylobacter spp.)

• Chancroid (Haemophilus ducreyi)

• Chlamydia trachomatis infection (genital) 
(C. trachomatis)

• Cholera (Vibrio cholerae)

• Clostridium perfringens (type A) foodborne disease 
(C. perfringens)

• Creutzfeldt Jakob disease

• nv Creutzfeldt Jakob disease

• Cryptosporidiosis (Cryptosporidium parvum)

• Diphtheria (Corynebacterium diphtheriae)

• Echinococcosis (Echinococcus spp.)

• Enterococcal bacteraemia (Enterococcus spp. (blood))

• Enterohaemorrhagic Escherichia coli (E. coli of
serogroup known to be toxin producing)

• Escherichia coli infection (invasive) (E. coli (blood, CSF))

• Giardiasis (Giardia lamblia)

• Gonorrhoea (Neisseria gonorrhoeae)

• Granuloma inguinale

• Haemophilus influenzae disease (invasive) 
(H. influenzae (blood, CSF or other normally 
sterile site))

• Hepatitis A (acute) (Hepatitis A virus)

• Hepatitis B (acute and chronic) (Hepatitis B virus)

• Hepatitis C (Hepatitis C virus)

• Herpes simplex (genital) (Herpes simplex virus)

• Influenza (Influenza A and B virus)

• Legionellosis (Legionella spp.)

• Leptospirosis (Leptospira spp.)

• Listeriosis (Listeria monocytogenes)

• Lymphogranuloma venereum

• Malaria (Plasmodium falciparum, P. vivax, P. ovale,
P. malariae)

• Measles (Measles virus)

• Meningococcal disease (Neisseria meningitidis)

• Mumps (Mumps virus)

• Non-specific urethritis

• Noroviral infection (Norovirus)

• Paratyphoid (Salmonella paratyphi)

• Pertussis (Bordetella pertussis)

• Plague (Yersinia pestis)

• Q Fever (Coxiella burnetii)

• Rabies (Rabies virus)

• Rubella (Rubella virus)

• Salmonellosis (Salmonella enterica)

• Severe Acute Respiratory Syndrome (SARS-associated
coronavirus)

• Shigellosis (Shigella spp.)

• Smallpox (Variola virus)

• Staphylococcal food poisoning (Enterotoxigenic
Staphylococcus aureus)

• Staphylococcus aureus bacteraemia (S. aureus, blood)

• Streptococcus group A infection (invasive), 
S. pyogenes (blood, CSF or other normally sterile site)

• Streptococcus pneumoniae infection (invasive) 
(S. pneumoniae (blood, CSF or other normally 
sterile site))

• Syphilis (Treponema pallidum)

• Tetanus (Clostridium tetani)

• Toxoplasmosis (Toxoplasma gondii)

• Trichinosis (Trichinella spp.)

• Trichomoniasis (Trichomonas vaginalis)

• Tuberculosis (Mycobacterium tuberculosis complex)

• Tularemia (Francisella tularensis)

• Typhoid (Salmonella typhi)

• Typhus (Rickettsia prowazekii)

• Viral encephalitis

• Viral meningitis

• Viral haemorrhagic fevers (Lassa virus, Marburg virus,
Ebola virus, Crimean-Congo haemorrhagic fever virus)

• Yellow Fever (Yellow Fever virus)

• Yersiniosis (Yersinia enterocolitica, Yersinia
pseudotuberculosis)
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GENERAL
Anthrax, Bluetongue, Brucellosis, Campylobacteriosis,
Caseous Lymphadenitis, Contagious Agalactia, Foot &
Mouth Disease, Johne’s Disease, Parasitic Mange, Peste des
Petits Ruminants, Pulmonary Adenomatosis, Rabies, Rift
Valley Fever, Salmonella enterica serovars Enteriditis and
Typhimurium, Tuberculosis

CATTLE
Bovine Leukosis, BSE, Cattle Plague (Rinderpest),
Contagious Bovine Pleuropneumonia, Lumpy Skin Disease,
Warble Fly

PIGS
African Swine Fever, Aujeszky’s Disease, Classical Swine
Fever, Porcine Epidemic Diarrhoea, Porcine Corona Virus,
Porcine Reproductive and Respiratory Syndrome, Swine
Influenza, Swine Vesicular Disease, Teschen Disease,
Transmissible Gastroenteritis, Vesicula Stomatitis

SHEEP
Enzootic Abortion of Ewes, Maedi Visna, Scrapie, Sheep
Pox, Sheep Scab

POULTRY
Arizona Disease, Fowl Pest including Newcastle Disease 
& Fowl Plague (Avian Influenza), Infectious Laryngo-
Tracheitis, Mycoplasma gallisepticum, meleagridis
and synovia, Psittacosis, Salmonella enterica serovars
Gallinarum and Pullorum, Turkey Rhinotracheitis, 
Diseases involving Yersinia

HORSES AND OTHER EQUINES
African Horse Sickness, Contagious Equine Metritis, Dourine,
Epizootic Lymphangitis, Equine Infectious Anaemia, Equine
Viral Arteritis, Glanders or Farcy, Equine Encephalomyelitis

RABBITS
Myxomatosis

GOATS
Caprine Viral Arthritis-Encephalitis, Goat Pox

DEER
Epizootic Haemorrhagic Disease

Council Directive 64/432/EEC of 26 June 1964 on
animal health problems affecting intra-Community trade 
in bovine animals and swine (S.I. No. 270 of 1997)

Council Directive 91/68/EEC of 28 January 1991 on
animal health conditions governing intra-Community trade
in ovine and caprine animals. (S.I. No. 762 of 1992)

Council Directive 92/46/EEC of 16 June 1992 laying
down the health rules for the production and placing on
the market of raw milk, heat-treated milk and milk-based
products. (S.I. No. 9 of 1996)

Council Directive 92/117/EEC 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 food-borne infections and intoxications (S.I. No. 2 
of 1996)

Council Directive No. 1999/72/EC of 29 July 1999 
sets out Community measures to monitor a number 
of zoonoses and control specified zoonotic agents (i.e.
certain Salmonella serovars in breeding flocks of fowl)

Council Decision 2000/766/EC of 4 December 2000
concerning certain protection measures with regard 
to transmissible spongiform encephalopathies and 
the feeding of animal protein (S.I. No. 551 of 2002)

Commission Decision No. 2000/96/EC of 22 December
1999 on the communicable diseases to be progressively
covered by the Community network under Decision 
N° 2119/98/EC of the European Parliament and of the
Council. (notified under document number C (1999) 
4015). (S.I. No. 2 of 1996)

Directive 2003/99/EC of 17th December 2003 on the
monitoring of zoonoses and zoonotic agents amending
Council Decision 90/424 and repealing Council directive
92/117 (S.I. No. 154 of 2004)
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