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Indigenous salmonellosis low in Ireland  

Introduction

Salmonellosis is a zoonotic disease that historically has been most frequently associated with transmission 
by the foodborne route. However, outbreaks have also been reported associated with animal contact and 
person-to-person spread. 

The most common serotypes implicated in human illness have been S. Enteritidis and S. Typhimurium, with 
S. Enteritidis often linked with infection from poultry sources (including poultry meat and eggs) and S. 
Typhimurium more frequently associated with porcine sources. Considerable efforts have been made over 
the last decade to reduce the risk of salmonellosis from food sources in Ireland, notably through the 
Department of Agriculture, Fisheries and Food’s Salmonella Control Programs in Poultry and Pork.1

Recently, there has been particular interest in pets and companion animals as a source of salmonellosis. 2-4 

Reptiles, for example are frequently colonized with Salmonellae, and there have been reports of cases of 
human salmonellosis, particularly among very young children, associated with contact with reptiles.5-6 In 
2009, a large outbreak of S. Typhimurium 191a was reported in the United Kingdom (UK) which was 
associated with snake ownership. Frozen mice used as feed for the snakes were implicated, and were 
withdrawn from the UK market.7-8

Materials and Methods

Salmonellosis is a notifiable disease, and notifications received both from clinicians and laboratory directors 
are stored in the Computerised Infectious Disease Reporting (CIDR) database. The core dataset includes 
demographic and clinical information. Outbreaks are also notifiable in Ireland since 2004, and information on 
numbers affected, numbers hospitalized, transmission routes, locations of outbreak, etc are also stored in 
the CIDR system. 

 Since 2000, the National Salmonella Reference Laboratory (NSRL) has provided a typing service for 
Salmonella, including serotyping, phage typing, antimicrobial resistance testing, and further molecular 
typing [e.g. Multi-locus variable number tandem repeat analysis (MLVA) or Pulsed Field Gel electrophoresis 
(PFGE)] as appropriate. As well as providing information on the relative burden of different Salmonella 
subtypes in Ireland, this service plays a crucial role in cluster identification and outbreak investigation.

 Results

Incidence

In 2008, there were 449 cases of salmonellosis notified, equating to a national crude incidence rate (CIR) of 
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10.6/100,000 (table 1). This varied across HSE areas, with the lowest rate in 2008 in HSE-NW and the 
highest rate reported in HSE-M and HSE-NE. 448 cases were laboratory confirmed and there was one case 
classified as probable on the basis of being epidemiologically linked to a confirmed case. 

Table 1: Number of cases and CIR of human salmonellosis in Ireland, 2008 (Data 
source: CIDR) 

For the last eight years, the incidence of salmonellosis in Ireland has remained reasonably steady with 
around 350-450 cases reported per annum. This is a decrease from the number of cases that were reported 
in the late 1990s, when the number of cases peaked at 1257 cases in 1998 (Figure 1). 

 

Figure 1. Number of cases salmonellosis, Ireland 1990-2008 (Data source CIDR)

Age distribution

Twenty-six per cent of notified cases in 2008 were reported in children under 5 years of age, resulting in an 
age-specific incidence rate of 46.0 per 100,000 in this age group. This was similar across all HSE-areas, 
except in the HSE-NW where the highest incidence was in the 20-24 years age group in 2008. Similar 
numbers of male and female cases were notified (ratio 1.00:0.98). 

 Strains implicated

In the same time period, 447 human Salmonella isolates were referred to the National Salmonella 
Reference Laboratory for further typing, of which 12 were S. Typhi or S. Paratyphi. The serotypes of the 
remaining 435 non-typhoidal Salmonella are presented in Table 2.

As in previous years, S. Enteritidis (28%) and S. Typhimurium (32%) were the most common serotypes 
detected. For the first time since 2000, the number of cases of S. Typhimurium exceeded the number of 
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cases of S. Enteritidis. The next most common serotype reported was S. Agona with 13 isolates, most of 
which were associated with a single international outbreak (described later). 

The NSRL conducted phage typing analysis on all S. Typhimurium and S. Enteritidis isolates. Of the 139 S. 
Typhimurium, phage types were assigned to 138 isolates. DT104 (20%), DT104b (20%) and DT193 (13%) 
were the commonest phage types observed. PT1 (19%), PT21 (18%), PT4 (18%) and PT8 (11%) were the 
dominant types among human S. Enteritidis isolates.

Two hundred and fifty of the 447 human isolates analysed by the NSRL were fully susceptible to all 
antimicrobial agents tested. The remaining 197 isolates exhibited some degree of antimicrobial resistance. 
The commonest resistance pattern seen was of type Ampicillin, Chloramphenicol, Streptomycin, 
Sulphonamide and Tetracycline (ACSSuT) (n=54). All isolates with this pattern were S. Typhimurium. 
Twenty-nine S. Enteritidis isolates exhibited some degree of antimicrobial resistance, however, 79% of 
these were resistant to only one type of antimicrobial agent.  One S. Enteritidis isolate however was 
resistant to eight antimicrobial agents. This isolate was of PT1 and the patient had a history of travel history 
to Portugal. 

More detailed analyses of NSRL typing studies on human Salmonella isolates in 2008 are outlined in the 
NSRL annual report.9

Table 2. Non-typhoidal Salmonella isolates referred to NSRL by serotype and HSE-
area, Ireland 2008 (Data source NSRL)

Travel-association

In recent years, it has become clear that an increasing proportion of salmonellosis cases in Ireland are being 
reported as travel-associated. In 2008, the CIDR field Country of Infection was completed for 240 out of 
the 449 cases notified. For 113 cases, the country of infection was reported as Ireland (reported here as 
‘Indigenous’), and for 127 cases, a country of infection other than Ireland was reported (reported here as 
‘Travel-associated’). 46% of travel-associated cases had travelled to a European destination (most 
commonly Spain and Portugal), 24% to Asia (most commonly Thailand and Turkey), 20% to Africa (most 
commonly Egypt), and 10% to America/Caribbean (Table 3). These data most likely reflect the popularity of 
these destinations for Irish holidaymakers, although three travel-related outbreaks contributed to some of 
these cases (see outbreak section below). NRSL in its annual report for 2008 indicated that it received a 
report on foreign travel in 155 (that is 28 additional) patients which tends to confirm that there is incomplete 
reporting of available data through CIDR. 

Table 3. Number of travel-associated cases by Country/Continent of Infection, 
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Ireland 2008 (Data source CIDR)

 

Seasonal distribution

The seasonal distribution of cases by travel status is depicted in Figure 2. The seasonal peak in incidence 
noted during summer months appears to be largely accounted for by travel-associated cases which would 
coincide with the summer holiday period when foreign travel by Irish residents would be expected to peak. 
Conversely, indigenous case numbers did not vary greatly throughout the year. It should be noted however, 
that the Country of infection field was not completed for 46.5% of cases, and these conclusions are 
based on the assumption that the cases for which the CIDR field Country of infection was not completed 
are similar to those with reported travel status.   

Figure 2: Seasonal Distribution of Salmonella Notifications by Travel Status, 
Ireland 2008 (Data source CIDR)

Travel status by serotype

Serotype information from the NSRL was integrated with notification data on CIDR for almost 95% of 
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notifications, and the serotype distribution examined against the information on CIDR for Country of 
infection. From Table 4, it can seen that the serotype distribution of cases varied considerably by travel-
status. Travel-associated cases were in older patients and were more than twice as likely to be due to S. 
Enteritidis than S. Typhimurium. In contrast, indigenous cases were twice as likely to be due to S. 
Typhimurium than S. Enteritidis.    

Table 4: Median age, and percentage cases by serotype and travel status, Ireland 2008 
(Data source CIDR and NSRL)

 

 Outbreaks notified

There were 22 outbreaks of salmonellosis notified in 2008 with documented illness in 79 persons with 26 
cases hospitalised.  This was more than twice the number of salmonellosis outbreaks reported in 2007. The 
number of outbreaks (and number persons ill) by location and suspected transmission route are outlined in 
Table 5. Ten family outbreaks were notified, location being private house for all ten outbreaks. The locations 
reported for general outbreaks included community and hospital among others. Three general outbreaks 
were recorded as travel-related, being associated with exposure in Egypt, Barbados and Greece, 
respectively, necessitating liaison with public health colleagues in these countries. 

Table 5. Number of outbreaks salmonellosis (and numbers ill*) by location and 
suspected transmission route, Ireland 2008 (Data source CIDR)

 

*The numbers ill reported here only include cases reported among Irish residents, even for outbreaks which were known to have 
cases from more than one country. 
P-P denoted person-to-person transmission.                      

The most common transmission routes reported during outbreaks were foodborne and person-to-person 
transmission. Outbreaks in which food was believed to have contributed resulted in 49 persons reported ill, 
whereas outbreaks where person-to-person spread was believed to have contributed resulted in 24 persons 
ill.

Among the foodborne outbreaks, there were two outbreaks for which there was evidence implicating specific 
food vehicles, details of which are outlined here.

The most significant outbreak during 2008 was that of serotype of S. Agona. In July 2008 the NSRL alerted 
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the HPSC of a cluster of five S. Agona cases. Following contact with colleagues in the Health Protection 
Agency (HPA), a much larger cluster involving the UK was identified. Epidemiological investigations were 
conducted and alerts sent via the Food and Waterborne Diseases (FWD) network of the European Centre 
for Disease Control (ECDC) and the European Union’s Early Warning and Response System (EWRS). 
These ultimately resulted in the identification of 11 Irish cases and 152 cases throughout England, Scotland, 
Wales and five other European countries. The outbreak strain was associated with two deaths. 
Epidemiological and laboratory investigations provided persuasive evidence that meat products produced at 
an Irish food plant were the source of the outbreak. The company voluntarily closed the implicated section of 
the plant temporarily and recalled affected product.10-11

In April four cases of S. Typhimurium (U320) in Ireland were linked to a larger outbreak in the UK. 
Epidemiological information provided by public health departments and the HPSC contributed to a case 
control study conducted by the Health Protection Agency (HPA) in the UK. This study identified pre-packed 
egg sandwiches as the most likely source of the outbreak (personal communication Naomi Boxall, HPA, UK).

Additional information on cases due to animal contact

While data are not systematically recorded on a national basis currently for sources of infection for sporadic 
cases, anecdotally we are aware that at least fifteen salmonellosis cases in 2008 had recent contact with 
reptiles. In at least one instance, the same Salmonella serotype was isolated from turtle tanks at the family 
home as was isolated from the patient. Nine of these 15 cases were less than one year of age, out of a total 
of 41 notifications in children under one year. 

 Another circumstance in which direct animal contact may have played a role in Salmonella transmission 
was in relation to contact with farm animals. In two instances, it was reported that persons became ill with 
salmonellosis around the time salmonellosis was detected in their farm animals suggesting that transmission 
by direct contact may have played a role. 

 Discussion

The incidence rate for salmonellosis in Ireland has remained relatively stable since the year 2000 at around 
10/100,000 persons. Before that time, incidence rates were up to three-fold higher. This compares with an 
incidence rate of 31.1 per 100,000 across EU members states (MS) in 200712, but rates varied greatly 
between MS, ranging from 2.9-171.6 per 100,000 population. Some of this variation may represent a true 
difference in incidence between MS but some also reflects differences in laboratory detection and reporting 
practices between MS despite attempts to harmonise reporting through the introduction of EU-wide case 
definitions. 

 In particular in this report, we have attempted to describe the epidemiology of salmonellosis separately for 
indigenous and travel-associated cases. Despite the absence of Country of infection information for 
46.5% of cases, it was possible to make some observations. As completeness of this variable improves, the 
validity and variety of the analyses that can be undertaken should improve. Firstly, it is evident that travel 
plays an important role in salmonellosis epidemiology in Ireland. At least 28% of notified cases were travel-
associated, and if those cases for which the variable Country of infection was complete are 
representative of all salmonellosis notifications, then as many as 53% of cases (127/240) could be travel-
associated.

 Across the European Union (EU) in 2007, S. Enteriditis was overwhelmingly the most common serotype 
reported, accounting for almost two thirds of cases.12  This contrasts with the situation in Ireland, where S. 
Enteridis was implicated in only 28% of cases in 2008. Interestingly, however, it tallies more closely with the 
serotype distribution of travel-associated cases in Ireland where 43% of infections were due to S. Enteritidis, 
and contrasts even more strongly with indigenous cases of which only 18.6% were caused by S. Enteritidis. 
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 By comparison, S. Typhimurium accounted for only 16.5% of cases in Europe overall in 2007, but it was 
responsible for almost 40% of indigenous cases here, suggesting that the indigenous risk for salmonellosis 
in Ireland is higher from S. Typhimurium that S. Enteritidis. 

 S. Enteritidis is strongly associated with poultry and eggs, and in data reported in the 2007 EU zoonosis 
report12, prevalence rates for selected Salmonella serovars in Irish Gallus gallus (chickens) breeding 
flocks were well below the European average, indicating that the Salmonella Control Program in poultry 
here is effective. This low rate of contamination in poultry sources may explain the low proportion of 
indigenous Salmonella infections due to S. Enteritidis. 

 S. Typhimurium, on the other hand, is often associated with pigs, and in EU baseline surveys of pig 
carcasses and lymph nodes of slaughtered pigs 2006-2007, Irish prevalence rates were higher than the EU 
average.12  The NRSL annual report for 2008 also documents evidence based on molecular typing which 
provides further evidence of a close link between Salmonella Typhimurium in Irish pigs and pork products 
and human infection.9 Thus the serotype differences seen between indigenous and travel-associated cases 
may reflect a true difference in risk in Ireland from different food sources.

 After food, person-to-person spread was the second most common transmission route reported for 
salmonellosis outbreaks in Ireland in 2008. However, these outbreaks were small with at most three cases in 
any one outbreak, unlike the large person-to-person outbreaks that can be associated with more 
transmissible agents such as norovirus. However, it does highlight the importance of personal hygiene 
messages for all persons suffering from gastrointestinal illness. 

 Transmission routes other than food are being reported with increasing frequency internationally, and in 
particular, transmission from contact with pets is attracting a lot of attention. Reptiles, rodents and baby 
poultry kept as pets have been implicated as sources of human salmonella infections, as have handling 
contaminated dry dog and cat food, and pig ear treats.2-8 From anecdotal Irish data in 2008, living in a 
household with a pet reptile appears to be a risk for salmonellosis among infants. This concurs with data 
reported previously.5-6  The South-East Regional Zoonosis Committee has published a leaflet highlighting 
this issue for reptile owners entitled ‘Keeping Healthy with your Reptile’.13

 Finally, the S. Agona outbreak which occurred in 2008 highlights a number of important surveillance and 
public health issues.  The timely referral of human Salmonella isolates from primary hospital laboratories 
to NSRL, and the routine and timely typing by NSRL were instrumental in the early detection of this 
outbreak. The strong relationships between NSRL, HPSC and Departments of Public Health in the HSE-
areas, and between Ireland and sister agencies in the UK and across Europe, were key in establishing the 
true extent of the outbreak, and collaboration with the Irish Department of Agriculture, the Environmental 
Health Service and the Food Safety Authority of Ireland (FSAI), was central in establishing the likely cause of 
the outbreak and in the implementation of control measures. The extent of this outbreak also highlights the 
potential complexity of the food distribution chain for foods produced on a large scale, and the challenges 
this poses in food recall.

Patricia Garvey, Mairead Skally and Paul McKeown, HPSC   
Niall de Lappe, Ger Doran, Juliet Ward and Martin Cormican, NSRL
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