
Report of the HPSC Sub-Committee on Verotoxigenic E. coli

Item Type Report

Authors Health Protection Surveillance Centre (HPSC)

Rights HPSC

Download date 26/05/2023 17:12:19

Link to Item http://hdl.handle.net/10147/43718

Find this and similar works at - http://www.lenus.ie/hse

http://hdl.handle.net/10147/43718


Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

 

 

 
 
 
 
 

Report of the HPSC Sub-Committee on 
Verotoxigenic E. coli 

 
 

February 2005 
 
 
 

 

 1



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

Table of Contents 
 

COMMITTEE MEMBERS .....................................................................................5 

PREFACE.............................................................................................................8 

I. The Purpose of this Report.........................................................................9  

CHAPTER 1: CLINICAL FEATURES AND EPIDEMIOLOGY OF VTEC...........11 

I. Introduction................................................................................................11  

II. Verocytotoxigenic E. coli.......................................................................11  

III. Clinical Features.................................................................................12  

IV. Pathogenicity..........................................................................................16  

V. Prevalence and Distribution..................................................................17  

VI. Transmission Routes for VTEC Infection.............................................21  

VII. Outbreaks in Ireland...........................................................................26  

VIII. What we know.....................................................................................28  

CHAPTER 2: SURVEILLANCE OF HUMAN CLINICAL VTEC INFECTION.....29 

I. Surveillance and its Objectives ................................................................29  

II. Statutory Notification.............................................................................30  

III. Enhanced Disease Surveillance........................................................31  

IV. Outbreak Surveillance ...........................................................................33  

V. Computerised Infectious Disease Reporting.......................................33  

VI. Summary.................................................................................................34  

CHAPTER 3: LABORATORY DIAGNOSIS OF VTEC ASSOCIATED WITH 
HUMAN INFECTION ..........................................................................................35 

CHAPTER 4: CLINICAL CASE MANAGEMENT OF VTEC ..............................36 

I. Introduction................................................................................................36  

 2



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

II. Recommended Clinical Approach to Suspected and Confirmed 
Cases of VTEC ..................................................................................................37 

III. Notification/Reporting........................................................................39  

CHAPTER 5: PUBLIC HEALTH MANAGEMENT OF VTEC .............................40 

I. Introduction................................................................................................40  

II. Aim of Public Health Management .......................................................40  

III. VTEC Risk Assessment .....................................................................41  

CHAPTER 6: INFECTION CONTROL IN ACUTE & NON-ACUTE 
HEALTHCARE SETTINGS, CHILDCARE FACILITIES AND IN THE HOME....53 

I. Introduction................................................................................................53  

II. Precautions to Prevent The Spread of VTEC In Acute, Non Acute 
Health Care Settings and Nursing Homes ......................................................55 

III. Specific Recommendations for Preventing the Spread of VTEC in 
Childcare Facilities ...........................................................................................59 

IV. Specific Recommendations for Preventing the Spread of VTEC in the 
Home Environment ...........................................................................................61 

CHAPTER 7: PREVENTION AND ENVIRONMENTAL CONTROL OF VTEC ..63 

I. Introduction................................................................................................63  

II. Ensuring Safe Food and Drinking Water..............................................63  

III. Prevention and Control in the Community Setting..........................65  

GLOSSARY........................................................................................................70 

APPENDIX A......................................................................................................83 

APPENDIX B......................................................................................................84 

APPENDIX C......................................................................................................87 

APPENDIX E ......................................................................................................88 

 3



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

APPENDIX H......................................................................................................91 

APPENDIX I .......................................................................................................92 

APPENDIX J ......................................................................................................94 

APPENDIX K......................................................................................................96 

APPENDIX L ....................................................................................................105 

APPENDIX M....................................................................................................107 

APPENDIX N....................................................................................................111 

APPENDIX O2..................................................................................................113 

APPENDIX P ....................................................................................................114 
  

 4



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

Committee Members 
 

HSE-Health Protection 
Surveillance Centre 

Dr. Paul Mc Keown 
(Committee Chair) 

Specialist in Public Health 
Medicine  
HSE-Health Protection 
Surveillance Centre 

Dr. Colm Bergin Consultant in Infectious 
Disease 

Royal College of Physicians 
of Ireland 

St James's Hospital 
Ms. Margaret Byrne Chief Technologist, 

Microbiology 
Academy of Medical 
Laboratory Science 

Our Lady’s Hospital for Sick 
Children. 

Dr. Susan Clarke ID Physician Royal College of Physicians 
of Ireland St James's Hospital 

Dr. Max di Renzi EPIET Fellow HSE-Health Protection 
Surveillance Centre 

Dr Margaret Fitzgerald Specialist in Public Health 
Medicine 

HSE –Eastern Area 

Surveillance Scientist Dr. Barbara Foley HSE-Health Protection 
Surveillance Centre 

Dr. Cliodhna Foley-Nolan Specialist in Public Health 
Medicine 

Food Safety Authority of 
Ireland Scientific Advisory 
Committee Food Safety Promotion Board 

Dr. Patricia Garvey 
(Secretariat) 

Surveillance Scientist HSE-Health Protection 
Surveillance Centre 

General Practitioner Dr. Velma Harkins Irish College of General 
Practitioners 

Specialist Registrar Dr. Orla Healy HSE-Health Protection 
Surveillance Centre 

Ms. Bernice Martin Senior Environmental Health 
Officer, HSE –Eastern Area 

Environmental Health 
Officers’ Association 

Dr. Eleanor McNamara Consultant Microbiologist Irish Society of Consultant 
Microbiologists HSE-SWA Public Health 

Laboratory 
Mr. Patrick Mulhare Senior Medical Scientist Academy of Medical 

Laboratory Science HSE –Waterford Public 
Health Laboratory 

Ms. Helen Murphy Infection Control Nurse, HSE 
–Eastern Area 

Infection Control Nurses 
Association 

Dr. Gerardine Sayers Specialist in Public Health 
Medicine 

Faculty of Public Health 
Medicine 

HSE –Eastern Area 
Dr. Mary Waldron Consultant Paediatrician Royal College of Physicians 

of Ireland Our Lady’s Hospital for Sick 
Children 

 5



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

 
 
Acknowledgements 
Dr. Louise Doherty -Specialist Registrar in Public Health Medicine HSE-NW Area, Dr. 
Patricia Mc Donald -Specialist Registrar in Public Health Medicine HSE-SE Area, Dr. 
Biagio Pedalino -EPIET Fellow HSE-HPSC. 

 6



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

Foreword 
 
It is only 40 years since Verocytogenic E. coli were fist identified, but, in the intervening 
years, they have successfully colonised a significant proportion of cattle in Europe and 
globally produce tens of thousands cases of illness each year, much of it serious.  The 
clinical spectrum produced by infection with VTEC ranges from subclinical infection to 
profuse bloody diarrhoea complicated by Haemolytic Uraemic Syndrome that can, 
particularly in the elderly and children under five, lead to death.   
 
Since data collection on VTEC began in 1998, there has been a steady increase in the 
numbers of cases seen in Ireland.  In 2005 there were 125 cases of VTEC infection 
reported, many associated with outbreaks in a variety of settings.  Part of this increase 
reflects improved methods of diagnosis, greater awareness of the disease among 
clinicians and public health professionals and more complete investigation of cases that 
will often uncover other linked cases.  But there is no doubt, that we are seeing higher 
levels of disease than we did in the past.   
 
VTECs are particularly adept at producing illness (it takes as few as 10 bacteria to 
produce illness and it can survive in the environment for extended periods) and is 
transmitted by a variety of routes (food, water, person-to-person and through the 
environment) and this coupled with their potential clinical severity means that their 
control and prevention is a matter of considerable public health and clinical importance.   
 
This report is intended to provide guidance on the rapid identification of single cases and 
outbreaks of human VTEC illness and on methods to promptly control its spread.  It is 
also intended that the information contained in this report be used to prevent cases of 
VTEC infection through the application of the expert advice and best practice hygiene 
measures.   
 
Its aim is to provide a guidance framework to facilitate decision-making, based upon 
local conditions and within local working arrangements. 
 
In this version of the Document, there is not included Guidance on Laboratory aspects of 
VTEC.  This is because new and highly relevant Health and Safety Legislation is 
awaited.  Once this is available, it will be incorporated into the document. 
 
I am extremely grateful to the VTEC Committee, a multiagency and multidisciplinary 
subcommittee of Health Protection Surveillance Centre’s Scientific Advisory Committee 
which developed this Guidance.  Their vigilance, expertise and professionalism has 
ensured that this Guidance incorporated the best evidence from Ireland and around the 
world. 
 
Dr. Paul McKeown 
Committee Chair 
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Preface 
 
Acute gastroenteritis can be caused by a wide variety of organisms including viruses, 
bacteria and protozoa. It is widely seen as a common but preventable illness that is often 
managed at home. A recent All-Ireland study reported that each year there were 0.6 cases 
per person of acute gastroenteritis in the community (1), which is in similar range, if 
slightly lower than that found in similar studies in the United States and the UK.  Viruses 
(in Ireland as elsewhere) are the most common cause of acute infectious gastroenteritis, 
(Norovirus being, by far, the most frequent).  The commonest bacterial causes in Ireland 
are Campylobacter (1568 laboratory-reported cases in 2003) and Salmonella (486 
laboratory reported cases in 2003).  
 
By comparison, 86 cases of verotoxigenic E. coli (VTEC) O157 were reported in the 
Ireland in 2003. At first glance it may appear that the burden of illness due to E. coli 
O157 and other VTEC is of minor significance.  There are, however, a number of 
features of VTEC infection that make diagnosis, treatment and care of patients 
particularly important and which present specific challenges to those responsible for 
prevention of infection and with implementation of public health control measures.  
 
In contrast to other bacterial gastroenteric pathogens such as Campylobacter and 
Salmonella, the proportion of VTEC patients experiencing severe symptoms is high. As 
many as 70% of cases experience bloody diarrhoea (2) while 2-10% of cases progress to 
haemolytic uraemic syndrome (HUS) (3), (4).  
 
Supportive measures remain the mainstay of treatment; the development of peritoneal 
dialysis has markedly improved the outcome of the most serious complication, HUS. 
 
It is estimated that 61 deaths occur annually in the US among an estimated 73,500 VTEC 
O157 cases (0.08%) (5). This compares with 0.04% for Salmonella and 0.005% for 
Campylobacter.  Moreover, although VTEC accounted for only 0.1% of cases of 
indigenous foodborne disease in England and Wales in 2000, it resulted in 5% of the fatal 
cases (6). Two deaths due to VTEC O157 have occurred in Ireland, both children; one in 
1997 and one in 2000.  
 
The number of organisms of E. coli O157 believed to be sufficient to cause infection is 
very low, possibly as few as 10 organisms. This compares with approximately 500 
organisms in the case of campylobacter and in excess of 100,000 in the case of 
salmonella (7). This has implications for the ease of transmission of VTEC infection both 
from person-to-person and by food, water and environmental means.  
 
Although this organism was first recognized as a foodborne pathogen (the “burger bug”), 
it is now known that it can be transmitted from its natural animal reservoir to humans 
through food, water, and the environment and by direct contact with the animals. Person 
to person spread has also been documented. 
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Non-O157 VTEC are increasingly being recognised as agents of enterohaemorrhagic 
disease. Unlike the UK, there have been outbreaks of VTEC O26 in Ireland, which has 
implications for diagnosis of VTEC infections. 
 
Roberts et al. (8) assessed the economic impact of an outbreak of Escherichia coli 
O157:H7 that occurred in 1994 in Scotland. It was the largest reported milk-borne 
outbreak on record in the United Kingdom (UK) (9). The average cost per HUS case was 
STG£62,353, a TTP case cost STG£21,422, and non-HUS and non-TTP cases cost 
STG£1,030. When combined with the costs of investigating and controlling the outbreak 
(STG£171,848), the projected total cost over 30 years was STG£11.9 million, or 
STG£168,032 per case, demonstrating the considerable economic burden of VTEC cases.  
 
Thus, while infection with verotoxigenic E. coli is rare in comparison with other causes 
of gastroenteric illness, the substantial morbidity and mortality, the absence of a specific 
treatment and the variety of transmission routes make it a pathogen of high public health 
significance (10). 
 
 
I. The Purpose of this Report 

In 1999, the FSAI published a report entitled ‘The prevention of E. coli O157:H7 
infection: a shared responsibility’ (11). The focus of that report was on the roles and 
responsibilities of food producers and processors in preventing VTEC infection.  
 
This report focuses on the work of clinicians, and laboratory, infection control and public 
health professionals, providing guidance and recommendations for the diagnosis, 
treatment and care of those suffering from VTEC infection, and advice for the prevention 
of transmission of infection. 
 
This committee had the following terms of reference 
 
1. To develop national guidelines to assist clinicians, specialists in public health 

medicine, microbiologists, environmental health professionals and infection control 
professionals in: 

a. Clinical and microbiological investigation of human cases of suspected VTEC; 
b. The management of sporadic and outbreak related human cases of VTEC and 
c. Prevention and control of VTEC in humans. 

 
2. To review current surveillance of human VTEC in Ireland and to make 

recommendations for its improvement. 
 
3. To develop national infection control guidelines with respect to cases of VTEC. 
 
The purpose of this report is to provide agreed guidance on the rapid identification of 
single cases and outbreaks of human VTEC illness and on methods to promptly control 
spread of VTEC.  It is also intended that the information contained in this report be used 
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to prevent cases of VTEC infection through the application of the expert advice and best 
practice hygiene measures.   
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Chapter 1: Clinical Features and 

Epidemiology of VTEC 
 
I. Introduction 

Verotoxigenic E. coli cause an acute diarrhoeal illness that can be complicated by 
haemorrhagic colitis and Haemolytic Uraemic Syndrome (HUS), the latter particularly in 
children. In fact, VTEC are the commonest cause of paediatric diarrhoea-associated HUS 
(12), (13), (14). 
 
VTEC were first recognised as a cause of serious human illness in 1982 following two 
outbreaks of gastrointestinal illness in the United States among 47 customers of a fast-
food restaurant chain (15). The report described ‘a clinically distinctive gastrointestinal 
illness associated with E. coli O157:H7, apparently transmitted by undercooked meat’.  
Since then, VTEC have been recognized worldwide and have caused numerous large 
outbreaks by a variety of transmission routes. 
 
In Sakai City in Japan in 1996, a massive VTEC outbreak linked to white radish sprouts 
caused over 6000 cases of bloody diarrhoea and over 100 cases of HUS (16). Fortunately, 
only three deaths resulted from this outbreak. More recently in 2000, the drinking water 
supply of the town of Walkerton, Canada, became contaminated with E. coli O157:H7. 
As a result, 2300 of the 4800 residents of the town became ill. Twenty seven cases of 
HUS and at least seven deaths were reported (17). And in November 1996, 512 people 
became ill with E. coli O157 in Scotland, 17 (all of whom were elderly) dying as a result 
of the outbreak. This outbreak was linked to cold cooked meats from a specific food 
premises or premises supplied by it (18). 
 
 
II. Verocytotoxigenic E. coli  
VTEC are so-called because of their ability to produce one or both of two verotoxins 
(VT1 and VT2), VT1 being closely related to the shiga-toxin produced by Shigella 
dysenteriae.  The most renowned VTEC serotype causing illness in humans is E. coli 
O157:H7, but other VTEC serogroups, for example, E. coli O26, O111, O103 and O145 
are capable of causing the same spectrum of illness. The World Health Organisation 
listed these four serogroups as the four most epidemiologically important non-O157 
VTEC serogroups (19). 
 
A Taxonomy 
The systems used to describe E. coli strains that cause diarrhoea have become quite 
confusing.  VTEC strains that cause bloody diarrhoea in humans are known as 
enterohaemorrhagic E. coli or EHEC. Another term, used by the EU Scientific 
Committee on Veterinary Measures relating to Public Health was Human Pathogenic 
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VTEC (HP-VTEC). VTEC are also known in some parts of the world as Shiga toxin E. 
coli (STEC), and various nomenclature has been used to refer to the toxin genes 
including verotoxin (vtx), Shiga toxin (stx) and Shiga-like toxins (slt) genes (20). 
 
Currently, under Irish legislation, EHEC are the notifiable pathogens, however, under the 
EU case definition non-toxin producing strains may be included.  Non-toxin producing 
strains, however, are of little clinical or epidemiological importance and for clarity, the 
term VTEC will be used throughout this report to describe E. coli O157:H7 and the other 
verotoxin-producing E. coli strains that cause this distinctive illness in humans. 
Heightened public health, infection control, environmental health and veterinary actions 
are only required for cases confirmed as verotoxin positive. 
 
In their report on VTEC in Foodstuffs (21), it is notable that the European Union (EU) 
Scientific Committee on Veterinary Measures relating to Public Health made a 
recommendation that ‘A common terminology, case definition, diagnostic and reporting 
procedures would help clarify the epidemiological situation within the EU regarding HP-
VTEC’. 
 
B Infectious dose 
The number of organisms of E. coli O157 believed to be sufficient to cause infection is 
very low, possibly as few as 10 organisms. This compares with approximately 500 
organisms in the case of campylobacter and in excess of 100,000 in the case of 
salmonella (7). This has implications for the ease of transmission of VTEC infection both 
from person-to-person and by food, water and environmental means.  
 
C Incubation period 
The incubation period for VTEC infection ranges from 1 to 8 days but is typically 
between 2 and 4 days.  The relatively long incubation period of VTEC has significant 
implications for investigation.  It makes recall bias (inability to remember accurately 
what foods were eaten or where the patient was during the possible exposure period) 
more likely.  A longer incubation period will also make it more likely that: 

• Any implicated foodstuffs or other vehicles will have been destroyed making 
definitive identification of VTEC less likely; 

• Any contaminated foodstuffs/other vehicles will have been distributed widely 
making case finding more difficult; 

• VTEC cases may have become widely distributed away from the point of initial 
exposure making identification more difficult and increasing the possibility of 
secondary spread of disease. 

 
 
III. Clinical Features 

VTEC disease manifests itself in a range of severity, from mild diarrhoea to severe 
bloody diarrhoea, to complications such as HUS that can result in death.  
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Table 1.1 shows the clinical features associated with VTEC O157 infection as listed 
by Todd et al. 2001 (22) 
 
Table 1.1. Clinical features of VTEC O157 infection 
Clinical feature Frequency (%) 
Vomiting 30-60% 
Fever <30% 
Abdominal Pain 70-80% 
Diarrhoea 95% 
Bloody diarrhoea >70% 
HUS/TTP 2-7% among sporadic, up to 20% in some outbreaks 
Asymptomatic infection 10-15% 
Adapted from Todd, Dundas & Coia. 2001 (22) 
 
Although infection may be asymptomatic, it typically begins with watery diarrhoea, 
frequently accompanied by abdominal pain (often severe). Fever is uncommon, although 
patients may occasionally experience nausea and vomiting. After 1-2 days, diarrhoea may 
become bloody. In Ireland, 55% of confirmed cases were reported as having bloody 
diarrhoea. Diarrhoea lasts for about 1 week during which abdominal pain and tenderness 
can be severe (Fig. 1.1) (23) 
 
 Exposure 

to VTEC  
Asymptomatic 
VTEC carriage  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1 Disease progression in VTEC patients 
Adapted from Havelaar et al. 2004 (24) 
 
The most common gastrointestinal complication is rectal prolapse, which occurs in 
approximately 10% of patients. Other gastrointestinal complications include ischaemic 
colitis, appendicitis, oesophageal stricture and large bowel perforation (22).  
 

Infection 
with 

VTEC 

Non-
bloody 

diarrhoea 

Bloody 
diarrhoea 

Haemolytic 
Uraemic 

Syndrome

End stage 
renal 

disease

Renal 
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Kidney 
transplant 

 
Death 

 
Successful

 
Unsuccessful 

Recovery

Recovery 
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The most common systemic complication is haemolytic uraemic syndrome (HUS), a triad 
of microangiopathic haemolysis, thrombocytopaenia and acute renal impairment, 
characterised by an elevated serum urea and creatinine, and presenting as progressive 
oliguria. 
 
Laboratory criteria for diagnosis of haemolytic uraemic syndrome 
 
The following are both present at some time during the illness: 

• Anaemia (acute onset) with microangiopathic changes (i.e. schistocytes, burr cells, or 
helmet cells) on peripheral blood smear and 

• Renal injury (acute onset) evidenced by either haematuria, proteinuria, or elevated 
creatinine level (i.e.,> 1.0mg/dL in a child <13 years or > 1.5mg/dL in a person aged 13 years 
or over or > 50% increase over baseline) 

 
Note: a low platelet count can usually, but not always be detected early in the illness, but it may then 
become normal or even high.  If a platelet count obtained within seven days after the onset of the 
acute gastrointestinal illness is not<150,000mm , other diagnoses should be considered. 3

 
A less common complication is thrombocytopoenic purpura (TTP) characterised by a low 
platelet count and a propensity to bleed which increases the risk of microangiopathic 
haemorrhagic neurological complications.  Both TTP and HUS are sometimes considered 
to be overlapping syndromes (22).  Neurological symptoms occur in 25% of HUS cases 
and include drowsiness, cerebrovascular accidents, seizure and coma.  Pleural and 
pericardial effusions occur commonly among elderly patients with HUS/ thrombotic 
thrombocytopoenic purpura (TTP) (22). 
 
HUS tends to appear 2-14 days after the onset of diarrhoea (23), with children and the 
elderly being at greatest risk.  Between five and eight percent of VTEC cases progress to 
HUS, although higher rates have been reported during outbreaks. In Ireland between 
1999 and 2002, nine percent of cases progressed to HUS (25), one of whom died; among 
children under 15 years of age, 12.5% developed HUS (25). 
 
Key message: In contrast to Campylobacter and Salmonella, the proportion of 
patients experiencing severe symptoms is high. 
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Figure 1.2. Severity of illness of VTEC O157 cases 1999-2002 by age 
 
The British Paediatric Surveillance Unit (BPSU) study of VTEC-associated HUS in 
children in the UK in (1997-2001) (26) demonstrated that the majority of children 
recovered uneventfully, although a significant minority (11.6%) had an abnormal 
outcome and 2.6% died.  Other Paediatric HUS studies show a range of mortality rates of 
2.6%-7.4% (26). However, limited data on mortality in the elderly with VTEC disease 
complicated by HUS/TTP during two VTEC outbreaks indicated a mortality rate among 
the elderly of 88% (22). It must be borne in mind that these figures refer to mortality in 
outbreak situations, However, they do suggest a significant difference in age-specific 
mortality rates for HUS.  
 
Key message: HUS can appear 2-14 days after the onset of diarrhoea (23), with 
children and the elderly being at greatest risk.   
 
Garg et al. (27) estimated that a further 3% of HUS patients developed end-stage renal 
disease (ESRD) within 4 years of having diarrhoea-associated HUS.  ESRD has 
important human health implications; once established ESRD must be managed either by 
renal dialysis or transplantation.  
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IV. Pathogenicity 

The verotoxins are considered to be the most important virulence factors of these 
organisms. They are made up of a single A-subunit and 5 B-subunits, the latter of which  
bind to globotriasylceramide (Gb3), which is found in the membranes of eukaryotic cells. 
Once absorbed, the A-subunit blocks intracellular protein synthesis. Strains may produce 
either VT1, VT2 or both toxins. Strains that produce VT2 are associated with an 
increased risk of HUS (28). 
 
Other factors that are believed to play a role in pathogenicity including intimin (and other 
factors encoded by the Locus of Enterocyte Effacement (LEE) pathogenicity island) and 
haemolysin, the genes for which are carried on a pathogenicity plasmid.  
 
The proteins encoded by the LEE pathogenicity island are responsible for the organism 
forming an intimate attachment with the host intestine through the production of an 
attaching effacing lesion in the gut mucosa. The disruption caused by the attachment of 
the organism in this way may be responsible for the initial non-bloody diarrhoea. 
 
The verotoxins produce further local and systemic disease. The local effect on the 
intestine causes the development of bloody diarrhoea while HUS results when the toxins 
enter the bloodstream and bind to endothelial cells via the Gb3 receptors. These receptors 
are especially abundant in the kidney and the brain.  
 
Not all VTEC have been identified as causing human disease, Figure 1.3 shows the 
relationship between VTEC and other human pathogenic E. coli.  
 
 

 
VTEC that 

cause human 
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hemorrhagic 
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VTEC that 
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Figure 1.3 E. coli and human illness 
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A Serogroups of VTEC implicated in human illness 
E. coli O157 was the first VTEC serogroup to be identified as clinically significant and it 
remains the most commonly isolated in Ireland (29), the UK (6) and the US (30). The 
most common non-O157 VTEC serogroups reported internationally are O26, O111, 
O103, and O145 (19).  
 
 
V. Prevalence and Distribution 

Illness due to VTEC has been identified on all continents (31). Although variation 
between different surveillance systems makes direct comparison difficult (some countries 
like Ireland have routinely recorded only VTEC O157 cases while others record all 
VTEC cases), evidence exists to suggest that there is geographical variation in incidence 
and in the distribution of causative strains. While not routinely reported, cases of non-
O157 have also been reported in Ireland since 1999, in particular E. coli O26. 
Comprehensive data on non-O157 infections are available since 2004 when all became 
notifiable. 
 
Variation, regionally within Ireland (and internationally), in laboratory screening 
practice, diagnostic procedures and case finding procedures, influence the distributions of 
VTEC cases reported in the following sections. With a more uniform approach to VTEC 
diagnosis, the age and regional distribution of this disease may change.  
 
A VTEC O157 
The UK and Ireland have some of the highest reported rates of VTEC O157 infection in 
Europe. Table 1.2 shows the Irish incidence rates for VTEC O157 infection compared 
with countries within the UK. Rates in Ireland are in general comparable to those 
published for England and Wales and Northern Ireland. Higher rates have historically 
been reported for Scotland (32).  
 
Eighty-six confirmed cases of human VTEC O157 infection (2.1 per 100,000 population) 
were reported in Ireland in 2003, the highest rate recorded here since 1998.  This declined 
again in 2004 to 52 (1.3 per 100,000) confirmed VTEC O157 cases (provisional data), 
although the rate in Ireland remains higher than that reported for many EU countries.  
There is considerable variation year on year in the data from the Republic of Ireland.  
This is due in part to the evolving methods of surveillance, heightened awareness of the 
pathogen and to more intensive investigation of sporadic cases and outbreaks.  In 
addition, we may be also seeing a real increase in the incidence of this pathogen.   
 
Key message: The incidence of VTEC O157 infection in Ireland increased between 
2000 and 2003. 
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Table 1.2. Crude incidence rate of VTEC O157 by year, in England & Wales, 
Scotland, Northern Ireland and Ireland, 1996-2004*. 

Year Ireland  
Northern 
Ireland England&Wales Scotland 

0.2 0.8 1.3 10.0 1996 
0.8 1.8 2.1 8.4 1997 
2.1 1.7 1.7 4.3 1998 
1.4 3.2 2.1 5.8 1999 
0.9 3.2 1.7 3.9 2000 
1.3 3.1 1.5 4.6 2001 
1.7 1.6 1.1 4.5 2002 
2.1 3.1 1.3 2.9 2003 
1.3 1.1 1.3 4.1 2004* 

Data sources for Ireland HPSC, SWAHB PHL and for 1996-1998, FSAI report (11). Data for NI, Scotland and England 
and Wales were kindly provided by the Communicable Disease Surveillance Centre, Northern Ireland, the Scottish 
Centre for Infection and Environmental Health and the Health Protection Agency, respectively.  
*Please note that all 2004 data are provisional.   
 
Although the data may not be directly comparable, considerably lower incidence rates 
have been reported for Finland (0.3 per 100,000 in 2001), Norway (0.3 per 100,000 in 
2001), Sweden (0.7 per 100,000 in 2001) and Australia (0.3 per 100,000 in 2002) (33). 
New Zealand reported a VTEC incidence rate of 2.8 per 100,000 in 2003 (34), the US a 
rate of 1.17 per 100,000 in 2003 (35) and Denmark a rate of 1.7 per 100,000 in 2001, 
although almost three quarters of those in Denmark were due to non-O157 VTEC (33). 
 
B Non-O157 VTEC 
While not reported as frequently as VTEC O157, non-O157 are an important cause of 
VTEC disease in Ireland. In 2004, nine cases of non-O157 were reported, represented by 
five different serogroups. Moreover, two of four HUS VTEC-associated cases reported in 
2004 were caused by non-O157 VTEC. There was a greater diversity in serogroups 
reported than previously; prior to 2004, the vast majority of non-O157 VTEC cases 
reported in Ireland were serogroup O26. Two outbreaks E. coli O26 have been reported 
in Ireland -one family and one general (36), (37).  
 
Key message: While not reported as frequently as VTEC O157, non-O157 are an 
important cause of VTEC disease in Ireland and an emerging concern 
internationally  
 
Non-O157 are an emerging concern throughout Europe. In some countries, for example 
Denmark, non-O157 are reported with greater frequency than VTEC O157. The majority 
of EU countries, including the UK, report more VTEC O157 than non-O157 cases.  The 
possibility however, should be borne in mind, that varying diagnostic approaches in the 
different countries might account for some of the variation in the number/proportion of 
non-O157 VTEC reported.  
 
The data for Ireland indicate that non-O157 play an important role in VTEC disease here. 
Moreover, given that stool samples are more likely to be investigated for non-O157 in the 
event of a case of HUS, and that 50% of HUS cases in 2004 were caused by non-O157 in 
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2004, it is probable that non-O157 are under-diagnosed in Ireland. A more uniform 
approach to non-O157 diagnosis should generate more information on the role of non-
O157 VTEC infection here.  
 
C E. coli O157 phage types 
While the most common E. coli O157 phage type reported in Ireland between 1999 and 
2003 was phage type (PT) 32, there has been an increase in the variety of phage types 
reported in Ireland in recent years (Figure 1.4). 
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Figure 1.4. VTEC O157 phage types in Ireland 1999-2004* by year  
Data source: HPSC Enhanced surveillance and Health Service Executive-South West Area Public 
Health Laboratory (HSE-SWA PHL) data. *2004 data provisional  
 
D Regional Distribution 
Regional variation is noted in the numbers of cases of VTEC O157 reported in Ireland. 
The crude incidence rates of confirmed VTEC O157 by HSE Area in Ireland, 1999-2004 
are shown in Figure 1.5 (it should be borne in mind that these rates are based on small 
numbers of cases and that the associated confidence intervals are large). Variation noted 
may also reflect variation in regional policies for laboratory practice, diagnostic methods 
and case finding procedures.  
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Figure 1.5. Average crude incidence rate (CIR) of confirmed resident cases of VTEC 
O157 by HSE Area of residence, Ireland, 1999-2004*Data source: HPSC Enhanced 
surveillance and SWAHB PHL 
*2004 data is provisional 
 
E Age Distribution 
Figure 1.6 shows the age-specific incidence rate for VTEC cases in 2004. As in previous 
years, the reported incidence is highest in children under the age of 5 years. These data 
are likely to be a reflection of the group most affected, laboratory diagnostic policy and 
case finding procedures.  
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Figure 1.6. Age-specific incidence rate of confirmed VTEC cases in Ireland, 2004 
Data source: HPSC Enhanced surveillance and SWAHB PHL 
*2004 data is provisional 
 
Key message: The incidence and severity of VTEC infection is highest in children 
under the age of 5 years. 
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F Seasonal Distribution 
In common with other countries (12), (35), the disease exhibits a seasonal distribution in 
Ireland with the highest number of cases in the third quarter of the year. In total between 
2001 and 2004, 50% of VTEC cases occurred in the 3 months July through September.  
 
Key message: The highest incidence rate of VTEC infection is in late summer 
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Figure 1.7 Crude incidence rate (per 100,000 population) of VTEC by quarter, 
Ireland 2001-2004* 
Data source: HPSC Enhanced surveillance and SWAHB PHL; date used is date of onset. 
*Note data for 2004 is provisional and that comprehensive data for non-O157 VTEC only available from 
January 2004 
 
 
VI. Transmission Routes for VTEC Infection 

A recent editorial in the New England Journal of Medicine described the investigation of 
the epidemiology of E. coli O157 as ‘trying to complete an intricate jigsaw puzzle 
without the picture on the lid of the box and without knowing whether or not all the 
pieces are there’ (38). Our knowledge of the transmission of the organism has greatly 
expanded since it was first recognised twenty years ago. 
 
VTEC has established itself as being an effective transmissible agent, utilising a range of 
modes of transmission.  Although it was first recognized as a foodborne pathogen (the 
“burger bug”), it is now known to be transmitted from its natural animal reservoir to 
humans through food, water, the environment and by direct contact with the animals. 
Person to person spread has also been documented.  
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A The animal reservoir 
Cattle are recognised as the principal reservoir for VTEC, although VTEC have been 
isolated from a variety of animal carriers including sheep, horses, farmed deer, goats, 
dogs, geese, pigs and wild birds.  Moreover, cattle, sheep and goats (and rabbits) have all 
been linked to cases of infection.  VTEC does not however, typically produce bovine 
disease; cattle carry it as a commensal and only rarely will it produce disease in young, 
weakened calves.   
 
Key message: Ruminants, in particular cattle, are major reservoirs of VTEC 
 
VTEC O157 are found in both dairy and beef cattle and have a wide distribution in 
Europe and North America.  Shedding by cattle is intermittent with herd members 
remaining negative for months with only a proportion sporadically becoming positive for 
a few weeks at a time (39). VTEC can be found intermittently on the majority of farms 
(40), with prevalence rates of up to 20% being reported among individual animals within 
herds (41). Carriage rates are higher in calves than in adult cattle, and while detected year 
round, carriage rates are subject to seasonal effects with higher rates reported in spring 
and summer (39). Horizontal transmission between animals may be facilitated by 
contaminated water and feed, with water troughs potentially playing a role in the ecology 
of VTEC on the farm (42), (43), (44).  
 
Less information is available on other animal species.  VTEC O157 rates of 2-7% in 
sheep have been reported in a number of studies (45), (46), (47), (48).  
 
Key message: VTEC can be transmitted by a variety of routes including: 
• Food, e.g. undercooked beef, unpasteurised contaminated milk and dairy 

products, or vegetables contaminated with the faeces of animal carriers 
• Water contaminated with the faeces of animal carriers 
• Person-to-person transmission 
• Direct or indirect animal contact 

 
B Foodborne Transmission 
The first reported cases of VTEC infection worldwide were linked to the consumption of 
undercooked minced beef (15) and since then, minced beef has been implicated in 
numerous outbreaks (49), (50), (51). Carcass meat can become contaminated with VTEC 
during the slaughtering process. Infections are rarely associated with meat cuts (52), 
however, mincing of the meat will distribute any VTEC throughout the volume of the 
meat, where it may survive if cooking is uneven or inadequate (49). 
 
Following outbreaks of foodborne illness associated with consumption of beef burgers 
from a restaurant chain in England in 1991, all such major chains imposed stricter 
cooking and handling procedures. Since the implementation of these changes there have 
been no further outbreaks in the UK associated with the consumption of burgers from the 
major chains (53).  
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Key message: Undercooked minced beef, raw milk and products made from raw 
milk, and fresh produce consumed raw have all been implicated as vehicles of 
infection in foodborne VTEC outbreaks 
 
Unpasteurised milk and cream, and cheese made from unpasteurised milk (54) (49) are 
examples of other foods of animal origin implicated in VTEC outbreaks. Pasteurisation is 
effective but a small number of incidents of post-pasteurisation contamination have been 
reported (9); (55). A recent outbreak in Denmark in which 25 people became ill was 
attributed to ineffectively pasteurised milk (56).  
 
Internationally, there are a growing number of reported outbreaks associated with foods 
of vegetable origin. The largest reported VTEC outbreak was caused by uncooked white 
radish sprouts (16). Salad vegetables (Centres for Disease Control and Prevention 
(51)and unpasteurised apple cider in the US (57) have also been implicated as vehicles 
during outbreaks. Contamination of fresh produce may be due to contact with faeces from 
domestic or wild animals at some stage during cultivation or handling, or it may occur in 
the kitchen due to cross-contamination from raw meat (49). 
 
Food surveys undertaken in Ireland to investigate the rate of VTEC contamination 
include a one-year survey of retail minced beef and beef burgers in Ireland conducted for 
the FSAI in 2000/2001; 2.8% of 1533 samples surveyed contained E. coli O157 (58). A 
further survey undertaken in 2003/2004 to investigate retail minced beef for the presence 
of other E. coli O26 and O111 found two of 800 samples tested positive for E. coli O26, 
however, neither were positive for verotoxin and thus posed no public health risk (59). 
 
C Waterborne Transmission 
Humans use water for a variety of purposes such as drinking, food preparation, washing, 
the irrigation of crops and recreation. Contamination of water sources can occur from 
faecal wastes from the main animal reservoirs, cattle, sheep and man. In particular, 
treatment failures in water supplies serving large populations have the potential to cause 
widespread outbreaks of illness (17). E. coli O157 can survive for long periods of time in 
water, especially at cold temperatures, and studies suggest that it may enter a viable but 
nonculturable (VBNC) state (60).  
 
The most highly publicised waterborne outbreak of E. coli O157 occurred in Walkerton, 
Canada in 2000 (17). Other large waterborne outbreaks include one in New York State 
(61) and another in Wyoming (62). These outbreaks affected 2300, 128 and 157 persons 
respectively.  
 
Key message: Improperly treated water and treatment failures in supplies serving 
large populations have the potential to cause large outbreaks  
 
Water as a transmission route in Ireland is likely to be important. In general, the quality 
of water in public water supplies and ‘public’ group water schemes in Ireland is high with 
98.7% and 96.1% complying with EU standards for faecal coliforms in 2003. By 
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contrast, only 74.9% of ‘private’ group schemes complied with these standards (63).  
VTEC has never been linked with public water supplies in Ireland.  
 
In addition, there are also a large number of Irish households served by private wells 
(64), particularly in rural areas. Private wells were responsible for two VTEC O157 
outbreaks in Ireland in 2004 and represent an emerging concern.  
 
Key message: Private wells were responsible for two VTEC O157 outbreaks in 
Ireland in 2004 and represent an emerging concern. 
 
Additional outbreaks internationally have resulted from recreational contact with water. 
Swimming in contaminated lake water was linked to outbreaks both in the US and in 
Europe (31).  Potential sources of contamination included infected swimmers and faeces 
from nearby animals being washed into the lakes.  Outdoor swimming/paddling pools 
were linked to a number of outbreaks in the US (31) (51) (65). In these instances, 
contamination was probably due to infected, symptomatic children.  
 
D Person to person spread 
Person to person spread is a major factor in outbreaks associated with residential centres 
and day care facilities for vulnerable communities (young children, elderly and disabled). 
It was believed to be the main transmission route during two of the three VTEC 
outbreaks in childcare facilities in Ireland (Table 1.4), and has also been documented as 
important in family outbreaks in the domestic setting. 
 
Key message: Person to person spread is a major factor in outbreaks associated 
with residential centres, day care facilities for vulnerable communities and in 
households 
 
Person-to-person spread may arise from: 
 A symptomatic case 
 An asymptomatic convalescent case or 
 An asymptomatic carrier  
 
Excretion of the organism following infection can be prolonged, lasting up to a number 
of months after initial exposure, especially in young children.  A recent study of children 
of a day-care centre outbreak demonstrated a median duration of shedding (interval from 
onset of diarrhoea to the first of two negative stool culture) of 29 days (range 11-57). 
(66). It is not clear whether the duration of shedding is related to the severity of VTEC 
associated illness and conflicting evidence exists.  Shedding of VTEC can be intermittent 
and this complicates efforts to determine the duration of faecal carriage. One Irish case 
was reported to have protracted VTEC carriage following infection and continued to shed 
intermittently for 138 days (C. Foley-Nolan personal communication.  
 
Key message: Prolonged excretion of the organism can occur (up to several 
months), especially in young children. 
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Contacts of known VTEC cases can be identified as asymptomatic carriers as part of 
contact tracing during case investigation.  Asymptomatic carriers can also be identified in 
the course of prevalence surveys of samples from “well” populations. There is evidence 
to suggest that about 6% of members of farming families and 9% of slaughterhouse 
employees are VTEC carriers (67). Although the VTEC strain has not caused illness in 
the carrier, the possibility remains that this isolate could cause illness in a susceptible 
individual.  
 
Key message: Certain groups, when carriers of VTEC organisms, are considered to 
pose an increased risk of spreading infection (3), and require a risk assessment to 
determine what school/work restrictions need to be imposed.  These are: 
• Food handlers 
• Health care, preschool nursery, or other staff who have direct contact, or contact 

through serving food, with highly susceptible patients or people in whom an 
intestinal infection would have particularly serious consequences. 

• Children under 5 years of age attending nurseries, play groups, or other similar 
groups. 

• Older children and adults who are unable to implement good standards of 
personal hygiene -for example those with learning disabilities or special needs; 
and people in circumstances where hygienic arrangements may be unreliable- 
for example, temporary camps housing displaced persons. Under exceptional 
circumstances children in infant schools may be considered to fall into this 
group. 

 
 
E Direct or indirect animal contact 
Direct spread from animals to farmers and other animal keepers, to farmers’ children and 
to farm visitors had been documented (68). In particular, visits by children to petting 
zoos/open farms (69), (70), (71), and recreational use of farmland, e.g. camping (72) and 
other events hosted on farmland (73), have the greatest potential for outbreaks by this 
mode of transmission. For example, a recent outbreak associated with a fair in the US 
resulted in 108 cases of infection (74).  
 
Fresh animal manure would appear to pose the greatest risk, although E. coli O157 has 
been shown to survive for several months in manure (75) and in soil (72) (76). A number 
of recent case control studies have also demonstrated a direct association between human 
illness and both the concentration of beef cattle and the spreading of manure on land (10) 
(77) (78) (79).  
 
Key message: Contact with farm animals either directly, or indirectly through 
contact with their faeces, is a strong risk factor for VTEC O157 infection. 
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VII. Outbreaks in Ireland 

A E. coli O157 outbreaks 
We have, so far, been fortunate in Ireland in that outbreaks of VTEC have tended to be 
quite limited in size.  Because of the potential seriousness of the illness however, 
outbreaks involve a very significant amount of public health, environmental and 
microbiological investigation and management.  By way of an illustration, an 
investigation of an outbreak in 2004 that identified four confirmed VTEC cases 
uncovered another 38 probable cases; all ill, all requiring clinical, public health and 
microbiological management on an individual basis. In total, more than 900 people were 
required to be contacted as part of the management of this outbreak.  
 
Of the 353 E. coli O157 cases reported to HPSC between 1999 and 2003, 192 were 
apparently sporadic cases and 161 appeared to be related to other cases. Figure 1.8 shows 
the proportion of cases in each year which were apparently single and which were 
outbreak (family and general) related. 
 
Key message: Family outbreaks are common with very few general outbreaks. 
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Figure 1.8. Apparently sporadic and outbreak-associated E. coli O157 cases 1999-
2004* 
 
In total between 1999 and 2004, 63 associations (two or more cases) were identified 
among VTEC O157 cases. Many of these small outbreaks would have gone unnoticed but 
for the active investigation of apparently sporadic cases. Family outbreaks predominate 
with very few general outbreaks. Outbreaks have fortunately tended to be small in size 
with the vast majority (95%) having fewer than 5 confirmed cases. 
 
B General Outbreaks 
A brief examination of general outbreaks of VTEC infection in Ireland highlights some 
important modes of transmission (Table 1.3).  
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The appearance of VTEC cases in childcare facilities is a cause of particular concern as 
young children are among the most vulnerable to VTEC infection.  Poor or ineffective 
hand hygiene in this age-group can lead to a high rate of person-to-person transmission. 
In total, three VTEC outbreaks in childcare facilities (including an O26 outbreak 
described below) have been documented in Ireland between 1998 and 2004. In December 
1998, 13 confirmed cases of VTEC O157 were reported associated with a childcare 
facility in the Eastern Regional Health Authority (ERHA) (80) and in the autumn of 
2001, four confirmed cases of VTEC O157 were linked to an outbreak in a childcare 
facility in the Southern Health Board (SHB), one of whom developed HUS; in total 15 
cases of gastrointestinal illness were reported associated with the latter outbreak. In both 
of these E. coli O157 outbreaks, transmission among the cases was believed to have been 
largely by person-to-person spread. 
 
Two further general outbreaks of VTEC O157 occurred during the summer of 2003 (81) 
that were linked to hotel restaurants in the Eastern Region. Five confirmed, twelve 
probable and a number of possible cases were reported in one outbreak; seven cases were 
hospitalised. Investigations found no association between any specific food or drink and 
the development of illness. In the second outbreak, 3 confirmed cases including one who 
developed HUS, were reported; there were two hospital admissions. Again, neither the 
source nor the mode of transmission during this outbreak were established. An important 
facet in the investigation of these 2 outbreaks was the number of tourists involved, which 
necessitated considerable international collaboration. 
 
Table 1.3. General VTEC outbreaks in Ireland 1998-2004 

Year  Month HB Location 
No. 
conf.

No. 
hosp.

Suspect mode of 
transmission Organism 

2004 Jun NEHB Sports Club 4 3 Waterborne E coli O157 
2003 Aug ERHA Restaurant 5 7 Unknown E coli O157 
2003 Aug ERHA Hotel/Restaurant 3 2 Unknown E coli O157 
2001 Sep SHB Crèche 4 3 P-P E coli O157 
1999 Oct NWHB Crèche 4 NK Unknown E coli O26 
1998 Nov ERHA Crèche 13 NK P-P E coli O157 
 
 
C Non-O157 VTEC Outbreaks in Ireland 
In 2000, an outbreak of E. coli O26 involving six members of an extended family was 
reported; one child developed HUS. Prior to this, McMaster et al. (36) reported a general 
outbreak in 1999, involving VTEC O26; several children in a childcare facility became 
ill, four of whom were confirmed positive for VTEC O26. This situation differs from the 
UK where no outbreaks of non-O157 VTEC have been reported (82) 
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VIII. What we know 

• In contrast to bacterial gastroenteric pathogens such as Campylobacter and 
Salmonella, the proportion of VTEC patients experiencing severe symptoms 
is high 

• The number of organisms required to cause infection is very low in 
comparison to other causes of food poisoning 

• A variety of transmission routes are possible, with person-to-person spread 
and water from private wells emerging as important transmission routes in 
Ireland 

• The incidence of human VTEC O157 in Ireland has increased from 2000 to 
2003  

• The incidence and severity of illness is highest in children under 5 years of 
age 

• The highest incidence rate is in late summer 

• Many small family outbreaks have been reported but general outbreaks are 
rare 
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Chapter 2: Surveillance of Human Clinical 

VTEC Infection 

 
I. Surveillance and its Objectives 

Put simply, surveillance is concerned with the provision of information for action.  The 
aim of a surveillance system should be to meet the needs of a prevention and control 
programme.  The World Health Organisation (WHO) has defined surveillance as the 
systematic collection and use of epidemiological information for the planning, 
implementation, and assessment of disease control (83).  Its principal objectives are: 

• To detect outbreaks of infectious disease in a timely manner 

• To detect early changes in disease distribution to enable immediate investigation 
and control. 

• To identify at-risk groups – groups of people who are at greater risk of being 
exposed to, or developing a particular disease. 

• To collect data on emerging factors and determinants of disease so that their 
epidemiology can be described and hypotheses developed to explain these 
changes 

• To evaluate disease control measures. 

• To monitor disease management strategies and programmes  

• To develop models to predict future disease behaviour and development of 
epidemics. 

• To estimate the future burden of disease, for example in terms of morbidity and 
mortality and in social, economic or political terms. 

 
The best surveillance systems marry information from a variety of data sources using an 
integrated approach to give a comprehensive understanding of the epidemiology of a 
disease.  
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Figure 2.1. Flow of VTEC surveillance information in Ireland 
 
 
II. Statutory Notification 

Most countries have a list of infectious diseases that are statutorily notifiable, meaning 
that there is a legal requirement for the diagnosing clinician to report the cases to public 
health authorities.  Each disease category is governed by a clinical case definition and 
each notification is accompanied by a basic demographic dataset. 
 
A Statutory notification of VTEC in Ireland  
In Ireland, the Infectious Disease Regulation 1981 (SI 390 of 1981) and the Infectious 
Disease (Amendment) (No. 3) Regulations 2003 (SI No 707 of 2003) provide for the 
written notification to the Medical Officer of Health (MoH) in each HSE Area of 
specified infectious diseases by medical practitioners and by clinical directors of 
diagnostic laboratories “as soon as he or she becomes aware or suspects that a person 
on whom he or she is in professional attendance is suffering from or is a carrier of an 
infectious disease”.  
 
Prior to 2004, there was no statutory requirement to specifically notify E. coli infections. 
E. coli O157 and other VTEC were generally notified under the category of Food 
Poisoning (bacterial other than Salmonella). With the amendment to the Regulations in 
2003 (SI No 707 of 2003), the list of notifiable diseases was revised, and all confirmed 
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and probable VTEC cases are now notifiable under the category of EHEC (for an EHEC 
case definition see Appendix A).  
 
Key Message: Under New Regulations (SI 707 of 2003), medical practitioners and 
directors of clinical laboratories are required to immediately notify all confirmed 
and probable cases of VTEC infection to the Medical Officer of Health 
 
In the case of VTEC (and a limited number of other diseases), the legislation requires 
that, in addition to written notification, immediate preliminary notification also be given 
to the MoH, usually by telephone.  
 
An initial report to the HPSC should also be made on the date of notification by the Dept. 
of Public Health.   
 
On a weekly basis, collated notifications are forwarded to the Director of the HPSC. This 
data is now maintained on the Computerised Infectious Disease Reporting (CIDR) 
database as ‘events1’ of infectious disease.  
 
 
III. Enhanced Disease Surveillance. 

In order to provide information about those diseases that are of such public health 
importance that more complete information is required about them, enhanced systems of 
surveillance may be developed.  Enhanced datasets can include clinical data, laboratory 
data, information on risk factors and associated cases. They are useful for identification 
of related cases and for describing the burden of illness for all cases not just outbreak-
associated cases. 
 
A Enhanced surveillance of VTEC in Ireland 
Enhanced surveillance should be performed on all suspected, probable and confirmed 
cases that meet the case definition for VTEC as outlined below (Please note that the 
system is now extended to include all VTEC, not just E. coli O157): 

                                                 
1 An ’event’ is the term used within CIDR to describe a notified case. The clinical notification, laboratory 
reports and enhanced data on a case are linked together on the database as one ’event’ of disease. 
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VTEC case definition 
 
Clinical description 
Clinical picture compatible with VTEC infection, e.g. diarrhoea (often bloody) and abdominal cramps. Illness 
may be complicated by haemolytic uraemic syndrome (HUS) or thrombotic thrombocytopenic purpura (TTP). 
Cases may also be asymptomatic. 
 
Laboratory criteria for diagnosis 
One of the following: 

● Isolation of verocytotoxin-producing E. coli 
● Serological confirmation in patients with HUS or TTP 
● For probable cases: detection of genes coding for Stx1/Stx2 production 
 

Case classification 
Suspected:     A case of HUS or TTP of possible infective aetiology 
Probable:       A laboratory confirmed isolate without clinical information or a case where the genes coding 
for Stx1/Stx2 production have been detected or a case with clinical symptoms that has an epidemiological 
link*

Confirmed:     A clinically compatible case that is laboratory confirmed 
 
Key message: An Enhanced Surveillance Report Form should be completed by 
the investigating public health physician on each suspected, probable and 
confirmed case of VTEC.  
 

• Following initial interviewing of the case (see Chapter 5), the VTEC Enhanced 
Surveillance Report Form (Appendix B) should be used by the public health 
physician to record socio-demographic data, clinical data, possible risk factors 
and information on links between cases. This should be returned to the MoH and 
onwards to the HPSC as soon as possible. Additional information is returned 
when available.  

• This enhanced data should be added to the appropriate VTEC ‘event’ on the 
CIDR database as soon as it becomes available. In HSE Areas where CIDR has 
been implemented, the public health physician responsible for management of the 
case should ensure that the enhanced data is entered directly on CIDR.   

• Although not notifiable, clinicians should also report all cases of post-diarrhoeal 
HUS of possible infective aetiology to the Medical Officer of Health on a 
voluntary basis. In the event that a case of HUS becomes confirmed as a case of 
VTEC, then statutory notification is also necessary. 

 
Since 2004, validation between HPSC and Departments of Public Health is undertaken 
on a quarterly and annual basis, and quarterly and annual reports are produced by HPSC. 
Reports are also published in the HPSC infectious disease newsletter Epi-Insight. This is 
emailed to those involved in infectious disease control and can also be downloaded from 
the HPSC web site. 
 
Key message: Clinicians should also report suspected cases of VTEC, i.e. cases 
of HUS or TTP of possible infective aetiology, to the Medical Officer of Health  
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IV. Outbreak Surveillance 

An outbreak, for practical purposes, can be considered to be an episode in which two or 
more people, thought to have a common exposure, experience a similar illness or proven 
infection. (See Appendix C for a full definition under most recent legislation).  
 

• Outbreaks of infectious disease provide useful information about the behaviour of 
pathogens and people and the risk factors and conditions that promote the spread 
of disease.  Outbreak surveillance data is also useful for clinical information on 
cases. In Ireland, information on outbreaks of infectious intestinal disease has 
been collected since 1998.  Data on all outbreaks are maintained on the CIDR 
database. 

• Under the Infectious Disease (Amendment) (No. 3) Regulations 2003 (SI No 707 
of 2003), clinicians and directors of clinical laboratories should notify the local 
Dept of Public Health of unusual clusters or changing patterns of illness that may 
be of public health concern.  

• Initial information should be provided to HPSC (by fax or email) by a public 
health professional using a preliminary outbreak notification form  

• A full outbreak report should be completed by the lead investigator, and 
forwarded to HPSC once more complete data are available. The data requested 
includes information on the source of reporting of the outbreak, the extent of the 
outbreak, mode of transmission, location, pathogen involved, laboratory 
investigation, morbidity and mortality data, suspect vehicle and factors 
contributing to the outbreak. The data provided on final reports is crucial in 
providing information on the reasons why the outbreak occurred, the factors that 
lead to the spread of disease and the lessons that can be learnt to prevent further 
such outbreaks.  

 
HSE Areas already using CIDR should input the data directly.   
 
 
V. Computerised Infectious Disease Reporting 

The CIDR system is a real-time internet-based infectious disease reporting database 
developed in partnership between HPSC, the HSE Areas, hospital laboratories, the Food 
Safety Authority of Ireland, the Food Safety Promotion Board and the Department of 
Health and Children. All data reported on infectious disease cases and outbreaks are 
stored in a central core repository with secure regulated access by the CIDR users.  
 
While regionally in those HSE Areas where CIDR has not yet been implemented, 
databases containing information on infectious diseases notifications are still maintained 
at HSE Area level, at national level all notification data is transferred onto the CIDR 
system on a weekly basis. On-line access to the information in CIDR is controlled so that 
personally identifiable information is visible only to those with a need to manage the 
individual case. All CIDR information is protected by appropriate security and 
confidentiality mechanisms.  It is anticipated that all HSE Areas will be connected to the 
system by the end of 2006 allowing users around the country to have appropriate level 
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access to anonymised national datasets. This will be of great assistance to all users in 
reviewing both regional and national data.  
 
 
VI. Summary 

• Medical practitioners and clinical directors of diagnostic laboratories are required 
to immediately notify to the MoH all confirmed and probable cases of VTEC 

• Enhanced information should be reported when available using the VTEC 
Enhanced Surveillance Report Form (in HSE Areas where CIDR is ‘live’, 
enhanced information should be input directly into the CIDR database 

• Clinicians should also report suspected cases of VTEC, i.e. cases of HUS or TTP 
of possible infective aetiology, to the MoH 

• Clinicians and directors of clinical laboratories should notify the local Dept of 
Public Health of unusual clusters or changing patterns of illness that may be of 
public health concern  

• All outbreaks should be reported by a public health professional to HPSC using 
the preliminary notification form.  Once fully investigated, final information 
should be forwarded to HPSC (by fax or through CIDR as appropriate). 
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Chapter 3: Laboratory diagnosis of VTEC 

associated with human infection 
Guidance for laboratory personnel is still in draft form. The final version will be released 
when reviewed in light of new Safety, Health and Welfare at Work (Biological agents) 
legislation.  
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Chapter 4: Clinical Case Management of 

VTEC 
 
I. Introduction 

Although the burden of illness due to VTEC infection is relatively low, this pathogen 
deserves its formidable reputation.  With its low infectious dose (as few as 10 cells (84)), 
it transmits itself effectively by a variety of routes (water, food, person to person and 
environmental) leading readily to outbreaks (often spectacular in size and at times, 
markedly lethal). It has a propensity to be at its most damaging in the most vulnerable, 
namely children and the elderly and, because of its ability to produce a verotoxin readily 
leading to the development of Haemolytic Uraemic Syndrome, it carries a small but 
significant risk of death. 
 
The last ten years has seen a deeper understanding of the pathogenesis of VTEC-
associated HUS; currently however, no specific therapy exists.  The backbone of 
management of human VTEC disease involves supportive measures and includes: 

• intravenous hydration coupled with close monitoring of electrolyte balance, 

• avoidance of antimotility agents (85) and antimicrobials (86), and 

• monitoring for sequelae. 
 
Antimicrobial Use:  there has been significant controversy surrounding antimicrobial 
treatment of VTEC infection.  Treatment of VTEC infection in the diarrhoeal phase with 
certain antimicrobials has been associated with HUS (87). However, use of other 
antimicrobials has been associated with protection from HUS (86).  Antimicrobials are 
possibly associated with induction of intestinal production of toxin during the diarrhoeal 
phase of illness (88),(89).  Given their potential risks, antimicrobial agents should be 
avoided in the clinical management of confirmed or suspected VTEC infection.   
 
Antimotility Agent Use: as in any diarrhoeal illness, antimotility agents slow gut transit 
time and increase the likelihood of absorption of pathogen or associated toxins.  An 
increased transit time is one of the body’s natural protective mechanisms to ensure rapid 
elimination of damaging agents.  Slowing of that transit time is likely to prolong illness 
and increase harmful sequelae; therefore antimotility agents (including opiate 
analgesics) should be avoided.   
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II. Recommended Clinical Approach to Suspected and 

Confirmed Cases of VTEC 

Much of the guidance here is based on the Guidance of the Scottish Infection and 
Standards and Strategy Group (90). Appendix I provides a summary for General 
Practitioners of the guidance outlined here for the management of suspected and 
confirmed cases of VTEC. 
 
A Patient Referral To Hospital Or Specialist Services 
Diagnosis of VTEC infection often depends on the clinician having a high index of 
clinical suspicion.  Hospital and further specialist referral should be dictated by the 
likelihood of complications or adverse outcome in cases of VTEC infection. 
 
General practitioners should consider referring patients to hospital, and hospital clinicians 
should consider seeking appropriate specialist advice or assessment, when they suspect 
that risk of VTEC infection is high, or its consequence are likely to be severe.  This 
would include such clinical pointers as: 
• Bloody diarrhoea in infants and children (<10 years) 
• Bloody diarrhoea in adults (>60 years) 
• Suspicion of HUS 
• Severe abdominal pain 
• Protracted diarrhoea; and 
• Those requiring intravenous rehydration.  
 

B Patient Investigation  
a. GPs and hospital clinicians should obtain an urgent faecal sample for submission, 

to confirm or outrule VTEC infection, on first presentation of a patient with acute 
bloody diarrhoea. (see Appendix H on Guidance on Taking Clinical Faecal 
Specimens). 

 
b. Patients presenting with HUS, with or without diarrhoea, should have an urgent 

stool sample tested for VTEC and a serum sample tested for relevant antibodies.  
The laboratory request form should indicate all relevant clinical information, 
including symptoms, date of onset and the fact that the specimen is suspected of 
containing VTEC. 

 
C General Clinical Management 
Successful clinical management of VTEC infection depends on rapid diagnosis and 
correction of fluid and electrolyte imbalance.  

a. All patients (symptomatic and asymptomatic) with suspected or confirmed E. coli 
O157 infection should have baseline blood tests including full blood counts, urea 
and electrolytes, lactic dehydrogenase and C-reactive protein.  Appropriate 
monitoring (as clinically indicated) should continue until the patient is 
asymptomatic or is 14 days post onset of symptoms. 
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b. All dehydrated patients with suspected or confirmed E. coli O157 (or other 
VTEC) infection should receive either oral rehydration therapy or intravenous 
fluid. 

 
c. Patients with bloody diarrhoea should not be treated with anti-motility drugs 

 
d. Patients with bloody diarrhoea should not be treated with antibiotics because of 

the risk of promoting HUS. 
 

e. Patients with suspected or confirmed VTEC infection who: 
• Are aged under 10 or over 60 years; 
• Have significantly raised white blood cell polymorphoneutrophil count 

(>15x109/L) 
• Have a C-reactive protein >100mg/L 
• Have any evidence of haemolysis or evolving HUS  

are at higher risk of developing HUS and should have the support of specialist renal 
services as appropriate. 
 
D Specific Management Of HUS 
Management of HUS requires specialist care in a tertiary referral centre or a hospital with 
an acute renal facility with access to haematological services.  Such cases will frequently 
require management in Intensive Care.    
Initial management of HUS is supportive and aimed at controlling such complications as: 

• fluid and electrolyte imbalance, 
• anaemia, 
• thrombocytopenia and 
• seizures. 

Recent evidence suggests that the amount of parenteral hydration received before the 
development of HUS (in particular, the sodium component of hydration fluids) is critical 
in preventing anuric HUS and the need for dialysis (23).   
 
Because of the potential degree of blood loss, blood and platelet transfusion may be 
required.  It has been estimated that 75% of patients who develop HUS/TTP require 
either blood or platelet transfusion (91).  
 
Children tend to develop acute renal failure as an early manifestation of HUS with 50% 
becoming oliguric requiring either peritoneal or haemodialysis (91).  In adults, renal 
disease may progress more slowly and adults often develop life-threatening neurological 
or cardiorespiratory problems before the onset of acute renal failure.  In adults therefore a 
therapeutic window for the treatment of thrombotic microangiopathy (TMA) may exist 
before indications for renal dialysis. Therapeutic plasma exchange is thought to be 
beneficial in the management of idiopathic HUS.  However, experience of plasma 
exchange for VTEC induced HUS is limited and its use remains controversial in the 
absence of definitive research findings (91).   
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Long-term renal prognosis 
More than 95% of people who suffer VTEC infection recover from the acute illness, and 
recurrence is unusual.  Between 5%–8% of people with VTEC infection will develop 
HUS (92), 10% of those who develop HUS will die or have permanent renal failure, and 
up to 50% of those who develop HUS will develop some degree of renal impairment 
(23). 
 
A recent systematic review of the long-term renal prognosis after diarrhoea-associated 
HUS (27), found, four years after diarrhoea-associated HUS that 12% of patients had 
died and another four percent had developed end-stage renal disease (ESRD).  Most of 
the deaths occurred during the acute phase of illness.  Since this study included reports 
from the 1960s, when life-saving peritoneal dialysis was not an established treatment 
method, the percentage of deaths during the acute phase is probably an overestimation.  
Currently, the mortality from HUS in the acute phase is between 3 and 5 percent (93). 
Poor prognostic factors included the presence of CNS symptoms and the need for acute 
dialysis, especially if dialysis was prolonged beyond four weeks. 
 
Newer management developments 
Since VTEC are non-invasive, one potential method of treatment has concentrated on 
preventing further uptake of Shiga toxin from the gut, either during the diarrhoeal phase 
or once HUS has developed.  The commonest approach has been to use a molecular 
decoy that has a very high affinity for Shiga toxins, globotriaosylceramide (Gb3).  
 
A recent clinical trial evaluating an intraluminal Shiga toxin–binding agent to improve 
outcome following development of HUS showed no improvement in outcome (94) 
however, a number of interventions to prevent HUS from developing in VTEC infected 
children are under investigation (23). 
 
 
III. Notification/Reporting 

Under the amendment to the infectious disease regulations in 2003 (SI No 707 of 2003), 
the list of notifiable diseases was revised, and all confirmed and probable VTEC cases 
are now notifiable to the MOH under the category of EHEC (for an EHEC case definition 
see appendix A).  In the case of VTEC and a limited number of other diseases, in addition 
to written notification, the legislation requires that immediate preliminary notification 
also be given to the MOH, usually by telephone.  
 
It is also recommended that clinicians report to the MOH, on a voluntary basis, all cases 
of HUS of possible infective aetiology, as suspected cases of VTEC infection. 
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Chapter 5: Public Health Management of 

VTEC 

I. Introduction 

The high morbidity and mortality associated with VTEC, its low infectious dose, 
potential for asymptomatic carriage and prolonged shedding, and consequent potential for 
person-to-person spread, means that considerable resources are devoted to the 
management of each case of VTEC infection.  
 
The Infectious Disease Regulation 1981 (SI 390 of 1981) and amendments provide for 
the diagnosis and treatment of infectious diseases, the prevention of infectious diseases, 
the prevention of the spread of infectious diseases, and for removing conditions which 
favour the spread of infection.  
 
The variety of possible transmission routes, e.g. foodborne, waterborne, person-to-person 
transmission, and contact with animals, requires a multidisciplinary approach to the 
public health management of VTEC cases and results in the involvement of people from 
a variety of professional groups.  
 
 
II. Aim of Public Health Management 

The aim of public health investigation and management of cases that are suffering from 
or suspected to be suffering from VTEC infection is to: 

• Prevent further cases of illness as a result of onward transmission directly or 
indirectly from the infected individual,  

• Prevent further cases of illness as a result of continuing exposure by others to the 
source of infection of index case 

• Identify behaviour/activities that increase a person’s risk of acquiring VTEC 
infection in order to inform public health policy. 

 
This chapter will focus primarily on the investigation of single VTEC cases and secondly 
on the management of VTEC outbreaks. In many ways, the management of outbreaks of 
VTEC does not differ from the management of outbreaks caused by other infectious 
intestinal diseases (IIDs), and thus, the section on VTEC outbreak management will pay 
particular attention to those aspects that differ from the management of outbreaks of other 
IIDs.  
 
The steps in public health management outlined below apply to a confirmed case of 
VTEC or a patient with post-diarrhoeal HUS. The decision whether to proceed with an 
investigation prior to confirmation of toxin status must be made on a case-by-case basis. 
It is recommended that cases of E. coli O157 should be treated as toxin-producing until 
established otherwise.  
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In the event that an E. coli isolate from a suspected case is found negative for verotoxin, 
specific public health action is not required other than the usual response to a person with 
diarrhoea. 
 
III. VTEC Risk Assessment 

A crucial preliminary step in the management of a (suspected) case of VTEC is a simple, 
rapid risk assessment. This process aims at: 
 

1. Confirming the diagnosis in the index case 
2. Transmission:  

• Determining the likelihood of spread from index case to close contacts 
• Determining the possibility of spread beyond immediate contacts (check is 

the index case in one of the risk categories) 
3. Source: 

• Determining the likely mechanism of exposure 
• Determining if there could be a potential continuing source of infection 

4. Assessing, if any, what initial levels of control are required to be put in place. 
 
The above process will provide the framework for further management.  It is important to 
remember that a single case of VTEC may be part of a larger outbreak and further 
active case finding should be undertaken to rule out that possibility.  

 

 
 
 
 
 
 
 
 
 
 
Figure 5.1.  Public Health Investigation of VTEC Cases  
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Box 5.1 Principal stages in public health investigation and management of 
a single case of VTEC infection 

1. Confirm diagnosis 
2. Inform professionals of case findings 
3. Interview case 
4. Initial risk assessment 
5. Prevent secondary spread to household and other contacts 
6. Active case finding 
7. Environmental assessment  
8. Management of single cases/outbreak 

 
A Confirm Diagnosis 
The Infectious Disease Regulation 1981 (SI 390 of 1981) and the Infectious Disease 
(Amendment) (No. 3) Regulations 2003 (SI No 707 of 2003) provide for the written notification 
to the MoH of specified infectious diseases by medical practitioners and by clinical directors of 
diagnostic laboratories “as soon as he or she becomes aware or suspects that a person on whom 
he or she is in professional attendance is suffering from or is a carrier of an infectious disease”. 
In the case of VTEC and a limited number of other diseases, immediate preliminary notification 
must also be given to the MoH, usually by telephone. 
 
In general, public health personnel are made aware of a case (or suspected case) of VTEC by the 
clinical microbiologist or attending clinician. The Public Health Department should verify and 
record the contact details, clinical details and available results of laboratory investigation. The 
timeliness of the response even to a single case of VTEC is key. 
 
B Inform Relevant Professionals 
Following notification to the Department of Public Health, it is vital that all relevant personnel 
are informed as soon as possible. Due to the nature of VTEC infection, each single case requires 
a timely response.  Where a number of health professionals are involved, it is important that 
there is early coordination and sharing of information. 

• The Principal Environmental Health Officer (PEHO) (or his/her deputy) should be 
informed and the initial details of the case passed on directly or by fax. 

• The appropriate Public Health Physician should be contacted and the initial details of 
the case passed on directly or by fax. 

• An initial notification should also be made the same day to Health Protection 
Surveillance Centre.  Information to the HPSC should be provided using the VTEC 
enhanced surveillance form (Appendix B). Follow-up information can be provided when 
available. 

• The Clinical Microbiologist should be contacted for any further information, to ensure 
that the isolate has been sent for toxin assessment and to enquire if there are similar 
clinical cases potentially linked.   

• As the investigation continues, the public health physician should liaise with relevant 
Clinicians and keep other disciplines informed, as appropriate, regarding the condition of 
the index case and any other cases. 

• Other relevant professionals may need to be informed, e.g. veterinary staff, local 
authority personnel, senior management, etc. 
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C Interview Case 
It is vital that cases are interviewed as soon as possible using the National VTEC Case Trawling 
Questionnaire (Appendix K), in order that a risk assessment can be undertaken of the likely 
threat of VTEC infection to others.  
 
It is also important at this stage to ascertain if there is a possibility of an outbreak, e.g. in 
childcare facility.  If a case is a child in Risk Group 3 (Table 5.1 and section on VTEC outbreak 
management), an urgent visit should be made to investigate the childcare arrangements/facility.  
 
D Active Case Finding 
A single apparently sporadic VTEC case should be investigated thoroughly in order to outrule 
any associated cases (11) and to identify the potential source of infection. 
 
Key message: All apparently isolated, sporadic VTEC cases should be investigated 
thoroughly in order to outrule any associated cases (11) and to identify the potential source 
of infection. 
 
 
Check for other reported cases associated in time or place  
It is important that risk assessment include review of surveillance data at regional and national 
level to identify possible temporal or spatial clusters of VTEC infection within a region or 
neighbouring regions. 
 
Screen household and other contacts as appropriate 
Person-to-person spread is common with VTEC infection, in particular within households and 
between young children.  Contact tracing of each VTEC case is important in order to prevent 
further spread. It can also provide key information in helping to suggest possible source of 
infection and provided additional opportunities for targeted infection control advice. 
 
All symptomatic contacts identified and all laboratory-confirmed asymptomatic contacts should 
be medically assessed. 
 

• An individual risk assessment must be carried out on each VTEC case to identify close 
contacts, particularly within the household. 

• Microbiological screening should be undertaken for all symptomatic close contacts. 
• All close contacts in ‘At Risk’ groups (see Table 5.1) should be screened 

microbiologically.   
• All household contacts should be screened, especially if a case is less than 15 years of 

age, as it had been shown that there is an increased risk of transmission within the 
household when the index case is under 15 years (95).  An example from the SEHB 
demonstrates the value of screening all household contacts. All household contacts of 
ten cases were screened microbiologically regardless of risk category. This detected an 
additional 17 asymptomatic cases (to give a total of 27 cases) only 2 of which were 
classified as being in a risk category (personal communication, M. O’Connor).  

• Microbiological screening may be necessary for close contacts in residential and day 
care centres for vulnerable groups and in some instances from work contacts (e.g. in 
food premises).  
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ases of VTEC infection, a history obtained as above and exclusion guidelines applied as below. 
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 sampling is 

 Prevent Secondary Spread to Household and Other Contacts  
ase and contacts and exclusion of cases 

n babies and 
arents, amongst young children and in the toileting of children or disabled people have been 
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hapter 6 section III provides guidance on advice for childcare facilities where cases have 
 facilities 

on is included in Appendix J. 

precautions be 

• The Specialist in Public Health Medicine (SPHM), in consultation with the Clinica
Microbiologist, the public health physician and the PEHO, shoul

• More extensive screening may be useful in enhancing the overall epidemiological 
picture and may aid investigation of the source of the outbreak. 

 
Consideration should be given to setting up additional case finding procedures such as 
liaison with the local gener
id
precautions for transport of stool specimens to the laboratory should be observed (see 
instructions Appendix E). 
 
If household and other relevant contacts are confirmed positive, these should be
c
It is important that stool samp
O157 organisms shed decline rapidly during the first few days of infection (7). 
 
F
During the follow-up of positive cases and the index case, the frequency of stool
decided by the consultant microbiologist, the SPHM and the PEHO. 
 
E
Provision of verbal and written contact advice to the c
and contacts from school/work as appropriate are two major early control measures. 
 
Provision of advice to all cases and their contacts  
Person-to-person transmission is a particular risk. In particular interactions betwee
p
shown to facilitate the spread of VTEC infection. It is important that hand hygiene and othe
enteric precautions be emphasised by health care staff managing VTEC patients. 
 
C
attended, for infection control guidance for cases that are being cared for in health care
and for household settings. A fact sheet on E. coli O157 infecti
 
Key message: It is important that hand hygiene and other enteric 
emphasised by health care staff managing VTEC patients. 
 
Exclusion of cases and contacts from school/work as appropriate 
The issues surrounding exclusion of cases and contacts are complex and although the advice 
given here may appear directive, it is recognised that in practice, this may require the exercise o
discretion. The circumstances of each case, excreter, carrier, or contact should be considere
individually and factors such as type of employment, provision of sanitation, facilities at work 
school or other institution, and standards of personal hygiene should be taken into account. In 
some situations it will be necessary to ensure temporary exclusion from work or school or 
transfer a worker temporarily to duties in which he/she does not pose a special risk, or to ma
special sanitary arrangements in schools and institutions to reduce the risk. Once an individual 
fulfils the criteria for clearance 

f 
d 

ke 

he/she should no longer be considered a risk and should be 
llowed to return to normal working. All such decisions need to be justified, however, and a
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should be obtained 
(Table 5.1) before returning to work/school/childcare facility. 

• The overriding prerequisite for fitness to return to work/school/childcare facility for 

particularly if they differ from the advice here, should be made only after a careful assessment 
the risk of further spread (96). 
 
In
should normally be excluded, from work, school or other institutional settings, at least un
48 hours after the person is free from diarrhoea and/or vomiting (96). 
 
C
established as soon as possible if a VTEC case or their contacts are in risk groups 1-4 (Table 
5.1).  

iter a that assist in the prevention of person-to person

1. Cases (symptomatic and asymptomatic) have good personal hygiene
Cases are excluded during sym

3. Cases are excluded for 48 hours after recovery from diarrhoea 
Effective workplace hygiene measures are in place at their place of 
work/sc

5. Cases in ‘At-risk” groups are excluded until microbiological clearance (two 
consecutive negative faecal specimens taken after recovery and at lea

6. Contacts in ‘At-risk” groups are excluded until microbiological clearance (two 
consecutive negative faecal specimens taken at least 48 hou

Specifically all VTEC cases should be excluded from work/school/childcare fa
etc. until asymptomatic and 48hours after the first normal stool. 
Additional exclusion criteria a
risk groups 1 to 4, microbiological clearance (two consecutive negative faecal 
specimens at least 48 hours apart) should be obtained (Table 5.1) before returning to 
work/school/childcare facility. 
It is also important to exclude a contact in a risk group who m
disease. If contacts of a case are in risk groups 1 to 4, microbiological clearance (two
consecutive negative faecal specimens at least 48 hours apart) 

persons in risk groups is strict adherence to personal hygiene. 
 
 
Prolonged excretion of the organism can occur (up to several months), especially in young 
hildren (see chapter 1). Ongoing support and communication may be required by parents/carers 
uring the difficult time of protracted asymptomatic carriage.  Provision should be made that 

ongoing contact be maintained by an appropriate public health professional. 
 
 

c
d
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 Risk Groups Exclusion of persons in risk groups who 
are VTEC cases 

Exclusion of persons in risk groups who 
are contacts of VTEC cases 

High-risk food handlers (e.g. those 
whose work involves touching 
unwrapped foods) 

High-risk food handlers should be excluded from work until 
they are asymptomatic and 48 hours after normally formed 
stools and until two consecutive negative faecal specimens, 
taken after recovery from diarrhoea and at least 48 hours apart 
have been obtained. 

1 Decisions about the exclusion of individuals from work 
or social settings can be highly dependent on individual 
circumstances. In particular, household contacts in 
group 1 and group 2 may (on occasions), if passing 
normal stools, be allowed to go to work without obtaining 
the additional reassurance of two consecutive negative 
samples taken at an interval of not less than 48 hours. All 
such decisions need to be justified, however and 
should only be made after careful assessment of the 
risk of further spread.  

Care staff should be excluded from work until they are 
asymptomatic and 48 hours after normally formed stools and 
until two consecutive negative faecal specimens, taken after 
recovery from diarrhoea and at least 48 hours apart have been 
obtained. 

2 Health care, preschool nursery, or 
other staff who have direct contact, or 
contact through serving food, with 
highly susceptible patients or people in 
whom an intestinal infection would 
have particularly serious consequences. 

Children with diarrhoea should not attend childcare facilities 
until they have recovered and have normal stools. Children 
who have diarrhoea while at a childcare facility should, if 
possible, be sent home. Children with VTEC infection 
should be excluded until they are asymptomatic and 48 hours 
after normally formed stools and until two consecutive 
negative faecal specimens, taken after recovery from 
diarrhoea and at least 48 hours apart have been obtained. 

3 Children under 5 years of age 
attending nurseries, play groups, or 
other similar groups. 

The risk of household contacts in Risk Group 3 spreading 
infection to other children in the nursery/playgroup can 
be reduced if the child household contact does not attend 
day care until the household case is asymptomatic. 
Microbiological clearance for household contacts in risk 
group 3 is recommended to reduce the risk of outbreaks 
in childcare nurseries even further. 

4 Older children and adults who are 
unable to implement good standards of 
personal hygiene  

Older children and adults who are unable to implement 
good standards of personal hygiene should be excluded 
until they are asymptomatic and 48 hours after normally 
formed stools and until two consecutive negative faecal 
specimens, taken after recovery from diarrhoea and at least 48 
hours apart have been obtained. 

Exclusion from school or other care facilities may cause 
severe social problems. However, if exclusion is decided 
against, extreme care must be taken with hygiene and 
school staff must be advised of the potential risk and the 
hygiene measures necessary to avoid it. 

 
Table 5.1 Exclusion criteria for persons in risk groups who are VTEC cases or contacts of VTEC cases 
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Work arrangements and alternative childcare arrangements may need to be made by 
parents/carers to prevent spread from an asymptomatic carrier to close contacts.  
Managers in all residential and day childcare settings (pre-schools, crèches, informal 
“minders” etc.) should be informed of the risk posed by VTEC infection, and guidance 
should be issued to them regarding exclusion of children and closure of the facility 
temporarily on health risk grounds if appropriate.  Similarly, appropriate infection control 
with adequate staff:client ratios should be employed in units for the elderly or disabled to 
prevent secondary spread. 
 
F Environmental Investigation  
 
The single case 
To establish the likely source of infection, each case of VTEC infection is interviewed 
and likely exposures identified. The National VTEC Case Trawling Questionnaire 
(Appendix K) should be used for the collection of information on likely exposures and 
covers areas listed in the box below (3).  
 

Box 5.2 Checklist for the public health investigation of single VTEC 
cases 
• History of consumption of high risk foods 
• Handling or preparing raw vegetables, particularly root vegetables with soil 

attached 
• Recent water supply problems or use of an untreated water source 
• Attendance at communal events 
• Recent foreign travel 
• Whether the case bites nails or sucks thumb 
• Whether another household member or close contact has been suffering from 

diarrhoea 
• Attendance by children at a preschool childcare facility 
• Recent visits to premises where animals are kept, including farms, zoos, horse 

riding, pet shops 
• The presence of pets in the household particularly if the pets have access to 

farmland and/or farm animals 
• Recent contact with manure, or soil likely to contain manure, gardening 
• Recent camping 
• Recent exposure to recreational water 
• The occupation or hobbies of all members of the household especially if they 

have close contact with farm animals or manure 
 
 
Submission of food/water/environmental samples for analysis as appropriate 
If likely sources of infection are indicated, submission of samples (food/water/ 
environmental) to an accredited public health laboratory for investigation is indicated.  
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Testing of water samples specifically for VTEC O157 uses a more sensitive testing 
regime than testing for indicator organisms. It is important when drinking water is a 
suspected mode of transmission during a VTEC investigation, that a one-litre aliquot is 
submitted to a specialist accredited public health laboratory for testing expressly for the 
suspected VTEC serogroup.  
 
Although VTEC is not a notifiable animal disease in Ireland, sampling of animals may 
provide useful information on possible transmission routes during investigation of VTEC 
cases. This is particularly likely to be useful in the investigation of outbreaks associated 
with open farms. Companion animals should also be considered as possible sources. 
 
In the event that it is decided that sampling of farm animals or investigation of/advice on 
farming practices would be useful, the farm owners should be advised of the decision and 
recommended that veterinary professionals be permitted to investigate.  
 
G Control Measures 
Control measures in the early stages of the investigation focus on ensuring that that the 
standard measures to prevent the spread of VTEC are applied.  
 
Box 5.3 Standard Measures to Prevent the Spread of VTEC 
Likely 
Transmission 
Route 

Measures to Prevent VTEC transmission Useful Sources of 
Information 

Direct spread from 
animals  

Hand washing with soap and hot running water 
after contact with animals and before eating 

Chapter 7 
SCIEH –Guidance note for 
Open Farms (97) Open farms & pet farms should have good hygiene 

facilities with guidance provided for visitors to 
encourage good practice  

SHB Zoonosis Committee –
Guide to preventing zoonotic 
disease on Open Farms (98) Separation of eating area from animal area  

Soiled overalls, coats, shoes etc should be kept 
separate from eating area & living quarters 

SEHB Zoonosis Committee –
Staying Healthy on your farm 
(99) Recommendations regarding the recreational use 

of animal pasture, Chapter 7 section 3B Scottish Task Force Report, 
Annex 7 –Interim Guidance on 
the Use of Animal Pasture (7) 

Food-borne spread Cooking food adequately  Chapter 7 
Pasteurisation of milk products FSAI report/leaflets 

(www.fsai.ie) and FSPB leaflet 
(www.safefoodonline.com) 

Good hygiene practices for food-handlers 
Adequate refrigeration and storage facilities for 
food 
Good environmental cleaning practices 

Person to person 
spread 

Good hygiene practices Chapters 6 and 7 
Good environmental cleaning practices Guidelines for Hand Hygiene in 

Irish Healthcare Settings (100) Exclusion of food-handlers from work until non-
infective Foodborne Disease: a focus on 

the infected foodhandler (101) Exclusion of children under 5 from crèches, 
preschools etc until non-infective SHB leaflet on Infection 

Control for Childcare Providers Exclusion of workers who are in contact with a 
vulnerable population, until non-infective 

Water-borne 
spread 

Treatment of water supplies Chapter 7 
Maintenance of water piping etc 
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Actions in the event that food/water/environmental samples taken during the course 
of the investigation are found to be positive for VTEC  
In the event that food/water/environmental samples taken during the course of the 
investigation are found to be positive for VTEC, the environmental health service should 
institute additional control measures promptly. The HPSC and any other relevant 
authorities should be informed.  
 
Additional active case finding should be instituted if indicated, e.g. alerts to local general 
practitioners, hospitals. An alert to members of the public potentially exposed, or still at 
risk of being exposed to the source (e.g. food in fridges) may be necessary. 
 
H VTEC Outbreak Management 
An outbreak, for practical purposes, can be considered to be an episode in which two or 
more people, thought to have a common exposure, experience a similar illness or proven 
infection. (See Appendix C for a full definition under most recent legislation). The 
response to an outbreak of VTEC will depend on the size of the outbreak and the 
circumstances.  Fortunately in Ireland, to date, VTEC outbreaks have been quite limited 
in size; elsewhere VTEC has caused large and often fatal outbreaks.  Effective outbreak 
management is crucial in the case of VTEC. 
 
For more than one case of VTEC, it is advisable to convene an outbreak control team. 
This should include the SPHM, the local public health physician, the PEHO, and the 
Clinical Microbiologist. It may include also other relevant professionals such as a 
General Practitioner, Infection Control Nurse and a Veterinary Inspector or Veterinary 
Surgeon. Figure 5.1 outlines the steps in a VTEC outbreak investigation. 
 
The role of an OCT 
The functions of an Outbreak Control Team are:   

• Declaring an outbreak and assigning a unique outbreak code  
• Co-ordinating the investigation of and responses to an outbreak 
• Controlling the spread of infection 
• Co-ordinating investigation of illness through effective sampling and ensuring 

adequate support for laboratory services  
• Alerting relevant laboratory personnel  
• Undertaking epidemiological investigation of an outbreak  
• Provision of information to affected groups (families, staff, etc.) 
• Alerting HPSC of the outbreak  
• Managing communication with the general public and the media 
• Declaring the outbreak at an end 
• Agreeing an outbreak report 

 
Actions in the event that there is a strong epidemiological link or bacteriological 
evidence 
In the event that there is a strong epidemiological link or if there is bacteriological 
evidence, the appropriate members of the investigating team should institute specific 
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control measures at the earliest opportunity. The HPSC and any other relevant authorities 
should be informed.  
 
Management of an outbreak in a childcare facility 
The following is a guide to management of an outbreak in a childcare facility when a case 
of VTEC infection or HUS is identified in an attending child. The protocol in Figure 5.2 
(below) may be useful in evaluating whether or not an outbreak is likely.  
 
Appropriate enquiries at childcare facilities should be made to ascertain the possibility of 
an outbreak (‘two or more linked cases’). Children with recent diarrhoea should be 
identified and faecal specimens obtained. If an outbreak is suspected all contacts in the 
nursery must be screened.   
 
All symptomatic persons identified should be medically assessed as soon as possible. 
 
It is good practice that children with diarrhoea whatever the cause be excluded 
from child minding facilities as a matter of course.   
 

Yes, non-bloody 

Yes 
No

No

Yes, 
bloody 

Positive
Negative

Report of a child with HUS or stool 
culture positive for VTEC  

Was there any occurrence (current or 
past 7 days) of diarrhoea or bloody 

diarrhoea in any other children (question 
both facility staff and 
parents/guardians)? 

Did index child attend facility within 14 
days before or anytime after onset of 

diarrhoea? 

Consider closure and 
screen as appropriate 

(see p 62) 

Exclude as 
appropriate and test 

non-bloody 
diarrhoea for VTEC

End 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2. Evaluation of a childcare facility where VTEC infection is confirmed or 
suspected (Adapted from Communicable Disease Management Protocol, Manitoba 
Health, Canada) 
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Diarrhoea in family members of childcare attendees or in staff should also be taken into 
consideration. A sample letter for parents/guardians is included in Appendix O1. 
 

• During suspected/confirmed outbreaks, there should be close liaison with the 
management of the childcare facility to review cases and discuss management of 
the investigation.  

• Where stool screening is indicated, stool specimens should be obtained from all 
children who have attended the childcare facility in the period beginning four 
weeks before onset of illness in the index case and up to the outbreak 
investigation.  Stool collection and transportation should be co-ordinated. 

• If a VTEC outbreak is confirmed, or very likely, 
o The facility should be closed temporarily 
o It should undergo thorough environmental cleansing. 
o Children (and staff) should subsequently be allowed back, on an individual 

basis, once they are: 
 asymptomatic and 
 have supplied two consecutive negative stool specimens, 

taken at least 48h apart (3). 

• Those children with positive stool specimens should be referred for urgent clinical 
assessment. 

• Parents/guardians should be informed in general about VTEC transmission and be 
given specific instructions about stool collection procedures and about criteria for 
re-entry into the child care facility. A sample letter for parents/guardians once 
investigation is initiated is included in Appendix O2. 

• The SPHM and PEHO should review clinical and microbiology reports and 
monitor re-entry into the childcare facility.  
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Chapter 6: Infection Control in Acute & 

Non-Acute Healthcare Settings, Childcare 

Facilities and in the Home 
 
I. Introduction 

A General 
 
VTEC (O157 and non-O157) infections are one of a number of gastrointestinal infections 
that require clear guidance and the application of standard infection control precautions in 
order to prevent transmission in acute and non-acute healthcare settings, childcare 
facilities and in the home. VTEC are particularly hazardous due to their low infectious 
dose (may be as low as 10 CFU ingested) and their ability to survive in the environment 
(102). 
 
Although food-borne transmission is a primary cause of outbreaks of VTEC in nursing 
homes (103), (104), in institutions for people with intellectual disabilities (105), in 
childcare facilities (51) and in acute hospital facilities (106), person-to-person spread by 
the faecal-oral route also occurs (105) (107) (108) and is a particular risk factor in these 
settings. Transmission to staff from residents in a nursing home (104) and from a patient 
to a nurse (109), (110) have been reported and the converse can also happen.   
 
People infected with VTEC, especially those with poor self-caring skills, may heavily 
contaminate their immediate surroundings (especially the toilet area) with faecal matter. 
Contaminated hands put directly to the mouth or involved in food preparation may also 
transmit infection. 
 
Most gastrointestinal diseases including those caused by VTEC, can be prevented by 
adhering to good personal hygiene practices and safe food preparation. In health care 
facilities, implementation of appropriate infection control precautions including strict 
attention to hand washing, isolation of affected patients/residents, quality food hygiene 
and exclusion of ill health care workers have been credited with a marked decrease in 
new cases of VTEC in these settings (105).   
 
This chapter will outline measures to prevent and control person-to-person transmission 
in acute and non acute healthcare settings, crèches and in the home. Aspects relating to 
the prevention of food and water borne transmission of VTEC are detailed in Chapter 7 
(Prevention and Environmental Control of VTEC).  
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B Acute Hospital Setting 
Hospital patients often have complex medical conditions requiring a variety of medical 
interventions for diagnosis and therapy.  Such management may impair (temporarily) the 
host immune system.  This, coupled with the close density of vulnerable patients in an 
acute setting, may facilitate person-to-person spread of VTEC infections. 
 
C Nursing Homes/Residential Units 
Elderly people have an increased susceptibility to VTEC infection and experience high 
rates of morbidity and mortality when infection occurs (103), (104). In a population 
where incontinence is common and many residents are confused and unable to maintain 
basic personal hygiene, the risk of cross infection is substantial.   
 
Older children and adults in residential units, especially those with intellectual disabilities 
are also frequently unable to maintain good standards of personal hygiene. In one study 
of an outbreak of VTEC in a community home for young adults with intellectual 
disabilities, staff who had close contact with residents with severe diarrhoea were four 
times more likely to get infected than those who had no contact (105).   
 
Implementation of basic infection control precautions can be extremely difficult in these 
settings and recommended infection control practices may have to be adapted.  
 
Transmission may also be increased in these settings by poor hand hygiene, a shortage of 
single en-suite rooms and poorly designed hand washing facilities (111) 
 
D Childminding facilities 
Children aged less than 5 years who attend nurseries, nursery schools, playgroups, or 
other similar groups are one of the groups classified in the CDR guidelines as posing an 
increased risk of spreading infection, including VTEC (112). Numerous outbreaks of 
VTEC have been reported from these settings (113) (114) (115). 
 
E Home  
VTEC is readily transmitted in the home.  Contacts of an affected person may excrete the 
organism and present a risk to the wider community e.g. through their occupation as a 
food handler perhaps, or through attendance at a crèche or nursery.  
 
Poor hand hygiene is an important risk factor. In a recent study of sporadic O157 
infections in Wales, Parry and Salmon (95) calculated that the household transmission 
rate from an index case was between 4 and 14%, even though many of the secondary 
cases were asymptomatic.   
 
In some cases the true index case is in fact asymptomatic which can only be established 
through history finding and identifying a risk factor 
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F Infection Control Precautions 

Infection control precautions including Standard Infection Control Precautions are 
recommended for the routine care of all patients and residents regardless of their 
infection status.  (Appendix M) 
 

In addition, e.g. when an individual has infectious gastroenteritis, Standard Precautions 
may need to be enhanced by the application of additional infection control precautions 
i.e. Contact Precautions (116).  

 
II. Precautions to Prevent The Spread of VTEC In Acute, 

Non Acute Health Care Settings and Nursing Homes 

A Hospitalisation  

• Individuals/clients/residents who develop symptoms of gastrointestinal disease 
suggestive of VTEC should be medically assessed to determine whether hospital 
admission is warranted (3).  Advice should also be sought from local Infection 
Control Nurse Specialists (ICNS).   

• Hospitalisation should be considered for individuals with symptoms of VTEC 
infection who require medical attention and isolation, and reside in nursing 
homes, residential units, welfare homes or other community care group settings 
where facilities for isolation are unsuitable (90). 

 
B Standard Precautions and Contact Precautions 
Standard precautions are recommended for the routine care of all 
patients/residents/clients regardless of their infection status. When an individual has 
symptoms of infectious gastroenteritis (e.g. diarrhoea or vomiting), Contact Precautions 
are required in addition to Standard Precautions.  Contact Precautions are 
recommended for patients/residents with symptoms of VTEC infection. These 
precautions are outlined hereunder and further detailed in Appendix M. 

 
C Accommodation   

• A single room with toilet and hand washing facilities is ideally recommended for 
symptomatic patients/residents, particularly those more likely to contaminate 
their environment i.e. patients with faecal incontinence, severe vomiting, 
patients/residents who are mentally confused or are unable to maintain their own 
personal hygiene. (116) (117) and children <5years (116).  

• Alternatively, if a single room is not available, symptomatic individuals with 
confirmed VTEC infection may be nursed together (cohort nursed) in a 
designated room or ward. Advice should be sought from an ICNS and SPHM.  
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• A notice should be placed on the isolation room door advising those entering to 
report to staff-in-charge before entering 

• The decision to isolate confused elderly residents in a nursing home/residential 
setting presents particular challenges as isolation is often not feasible or practical.  
Each case should be assessed individually to determine the risk to the individual, 
other residents and staff. Advice should be sought from an ICNS and SPHM.  

 
D Risk Assessment 

• A local risk assessment is required when deciding whether to implement Contact 
Precautions with individuals who are identified with VTEC in their faeces but do 
not have any symptoms of gastrointestinal illness.  Advice should be sought from 
an ICNS, Microbiologist or SPHM. 

 
E Hand Hygiene and the Use of Gloves  

• Thorough hand washing with either soap/water, or an anti microbial liquid soap 
preparation is required before and after contact with symptomatic persons and/or 
contact with faeces.  

• In addition, gloves should be worn if contact with body fluids or potentially 
contaminated environment or materials is likely. Gloves should be changed after 
contact with faeces or body fluids.  Gloves should be removed before discarding 
apron/gown and prior to leaving the isolation room.  Hands should then be 
washed. 

• Patients/residents who are able to maintain their own hygiene should be 
encouraged to wash their hands after toileting and before meals (118).  Certain 
groups (e.g. adults with learning difficulties, residents who are confused and 
young children) may require supervision. 

 
F Personal Protective Equipment (PPE) 

• A plastic apron should be worn on entry to the isolation room if contact with 
contaminated material is likely. The apron should be removed prior to leaving the 
room and discarded.  

• PPE that is contaminated with blood or other body fluids should be discarded as 
healthcare risk waste/clinical waste in the appropriate yellow bag/container. 
(119). 

 
G Environmental hygiene 

• Decontamination of the clinical environment with detergent and water will 
generally be adequate.  A chlorine based disinfectant e.g. 0.1% (1000ppm) 
hypochlorite should be used when body fluid contamination has occurred or 
during outbreak situations (3).   
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• Items such as toilet seats, flush handles, taps and toilet door handles should be 
cleaned and disinfected every day and more frequently in the event of 
patients/children having vomiting or diarrhoea. 

 
H Spillages 

• Spillages of blood, urine, faeces or vomit should be dealt with immediately 
wearing protective clothing (i.e. disposable gloves and apron).   

• For spillages of faeces or vomit,  
o Soak up as much of the visible material as possible with disposable paper 

towels and carefully place the soiled paper towels in a yellow plastic bag.  
o Clean the area using hot water and general purpose detergent and dry. 

Discard gloves and apron into a yellow waste bag. Wash and dry hands 
thoroughly. 

The frequency or intensity of cleaning in a particular area may need to be increased 
depending on the patient’s/residents level of hygiene and the degree of environmental 
contamination, particularly in areas where faecal and urine incontinence are common. 

 
I Kitchen hygiene 

• Frequent hand contact surfaces should be cleaned with detergent and water and 
then wiped with a suitable disinfectant (e.g. a chlorine based agent at 
concentrations of 120-200ppm available chlorine). The recommended 
concentration of chlorine based disinfectants for infant feeding utensils, catering 
surfaces and equipment is 125ppm av chlorine. 

• All premises involved in the preparation and handling of food should comply with 
current food legislation  

• Staff responsible for food preparation and handling should receive appropriate 
training that includes storing, preparing, cooking and serving food safely and 
hygienically.   

• Food handlers should receive ongoing training and instruction in the importance 
of personal hygiene and hand washing (120) 

 
J Laundry 

• Gloves and a disposable plastic apron should be used for handling linen soiled 
with blood or body fluids (i.e. urine, faeces, vomit).   

• Soiled and infectious linen should be carefully placed in an alginate stitched or 
water soluble inner bag and then into a laundry bag prior to transport to an 
approved laundry capable of dealing with potentially contaminated linen (121).  

 
K Patient care equipment e.g. bedpans, commodes 

• If single en-suite facilities are not available, reusable bedpans may be used, and 
should be heat disinfected in a bed pan washer disinfector (e.g. 80°C for 1 
minute) (122) after each use.  
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• Alternatively, disposable bedpans may be used and disposed of in a bedpan 
macerator (123).  Supports for disposable bedpans are reusable and should be 
washed with general purpose detergent and water, then wiped with a chlorine 
based disinfectant (e.g. 0.1% hypochlorite solution (1,000ppm available 
chlorine), and dried after each use.  An individual support is recommended for 
each patient (124). 

• Commodes (if used) should be reserved for use by individual patients/residents.  
Commode pans should be decontaminated after each use in a bedpan washer 
disinfector (124). The commode seat and armrests should be cleaned with warm 
water and detergent (using disposable wipes or paper towels) then wiped with a 
chlorine based disinfectant (e.g. 0.1% hypochlorite solution (1,000ppm available 
chlorine), rinsed and dried before reuse.  

• Chemical disinfection is not as effective as heat disinfection and is generally not 
recommended. (124). 

 
L Patient transfer 

• Movement of patients with VTEC infection to other departments should be 
restricted to essential purposes only.  Staff in relevant departments should be 
informed of recommended precautions prior to transfer of a patient/resident. 

 
M Visitors 

• Visitors to patients/residents with diarrhoea need not be restricted but the 
importance of infection control measures should be explained to them. Caution 
should be exercised with young children who visit a patient/resident with profuse 
diarrhoea.   

• Visitors are not required to wear protective clothing unless they are giving care to 
the patient/resident. Visitors should be instructed to wash their hands before 
leaving the infected patient/residents room (3) 

• Visitors should be advised not to store raw or uncooked food in the 
patients/residents room, especially grapes or other fruit that does not require the 
outer skin to be removed before being eaten.  

• Visitors should not enter an isolation room without checking with the person in 
charge. 

 
N Duration of isolation precautions 

• Contact precautions should be discontinued and patients/residents allowed to 
return to their normal routine once they are symptom free for a period of 48 hours 
(3). The importance of good hand hygiene after using the toilet should be 
emphasised.  
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O Notification to the Department of Public Health 

• All confirmed and probable cases of VTEC should be notified to the Department 
of Public Health (SI 707 of 2003, Chapter 2)  

 
P Outbreak Investigation Procedures 

• For investigation of outbreaks see Chapter 5. 

 

 
III. Specific Recommendations for Preventing the Spread of 

VTEC in Childcare Facilities 

 
A Hand Hygiene 
Appropriate hand washing facilities must be provided in staff and children’s toilet 
facilities, nappy changing areas, kitchens and the laundry area.  They include: accessible 
sinks with hot and cold running water, disposable paper towels for hand drying, (125) and 
liquid soap.   
 
Wash hands thoroughly before and after contact with children, toileting, nappy changing, 
or contact with potentially contaminated materials or environment.  

• Childcare staff should wear gloves and a plastic apron when handling soiled 
linen, paper and nappies, when changing babies’ nappies and when cleaning up 
spillages of excreta or body fluids. 

• Children’s hand washing should be supervised, especially after using the toilet 
and before eating (3).  The CDR guideline recommends supervision for children 
under 5 years (112), but older children are also likely to require supervision, 
depending on their level of maturity. 

2• If a child has diarrhoea  while on the premises, the parent / guardian should be 
advised to take the child home.  The affected child should be separated from other 
children until he/she is collected. 

 
B Nappies 
Nappy changing areas must be separate from play or food preparation areas. 

• Changing mats should be waterproof and should be protected with paper towels.  
Towels should be changed between each child’s nappy change  

• Any surfaces that are soiled or touched during nappy changing should be cleaned 
with a general detergent solution followed by a disinfectant (using paper towels) 
and the surface dried thoroughly (126) 

 
                                                 
2 Diarrhoea: three or more watery or loose stools in a 24-hour period, a loose stool being one that 
would take the shape of the container (WHO, 1996) 
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C Toys: 
Toys must be cleaned and disinfected regularly - indoor toys, in order to prevent spread 
through contamination of the toys by infected children, and outdoor toys because of the 
additional possibility of contamination by animals. 

• Toys that are visibly soiled or contaminated with body fluids should be taken out 
of use immediately, then cleaned with detergent and water and wiped with a 
disinfectant. Toys that are soiled and cannot be appropriately cleaned/disinfected 
should be discarded (127). 

• Certain communal play activities (e.g. sand or water play, cookery) should be 
suspended during outbreaks of diarrhoea and vomiting, to help prevent further 
transmission. 

 
D Laundry 

• Soiled clothing or bed linen should be washed using detergent and hot water (at 
least 60º C) (127) (126). Soiled items should not be rinsed by hand.  Solid 
material (e.g. vomit, faeces) should be flushed down the toilet and the item/s 
placed in the washing machine using the pre-wash/cycle followed by a hot wash 
cycle. 

• Cloths (if non-disposable) and towels used in the kitchen should be laundered 
separately from clothes and bed linen. 

 
E Waste 

• Contaminated paper, cleaning cloths and nappies, together with used gloves and 
aprons, should be placed immediately into plastic bags, which are tied securely, 
and removed to a suitable refuse storage area outside the premises.   

• The handling, transport and disposal of these materials must be carried out in a 
manner that will not expose childcare workers, children or the environment to 
contamination. 

 
F Food Safety 

• Prevention and control measures detailed in section 5.3 of Appendix P apply to 
childcare facilities that provide meals to children.   

• Staff responsible for food preparation and handling must receive appropriate 
training/instruction that includes storing, preparing, cooking and serving food 
safely and hygienically. 

 

 60



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

G Exclusion criteria 
• The following should be excluded from childcare facilities until two consecutive 

negative specimens, taken after recovery and at least 48 hours apart, are obtained 
((112) and Table 5.1)3: 

 Childcare staff with VTEC infection 

 Children under 5 years of age with VTEC infection 

 Childcare staff who are household or close contacts of a VTEC case 

 Children under 5 years of age who are household or close contacts of a 
VTEC case 

• Staff who are food workers in crèches with VTEC infection, or who are 
household contacts of a VTEC case, should be excluded from the pre-school 
service until two consecutive negative stool specimens, taken after recovery and 
at least 48 hours apart, are obtained ((112) and Table 5.1). 

 
 
IV. Specific Recommendations for Preventing the Spread of 

VTEC in the Home Environment 

VTEC cases in occupations or situations where there is an increased risk of spreading 
gastrointestinal infections should be excluded from work or school until they have no 
symptoms of diarrhoea or vomiting, 48 hours have elapsed since first normal stools and 
appropriate clearance tests have been completed (see Table 5.1 and Appendix L).  
 
Similarly, persons in occupations or situations where there is an increased risk of 
spreading gastrointestinal infections, if contacts of VTEC cases, should be excluded from 
work or school until appropriate clearance tests have been completed (see Table 5.1 and 
Appendix L) 
 
Thorough hand washing and drying coupled with scrupulous food hygiene are the two 
key factors for preventing the spread of VTEC infection in the home environment. 

 
To reduce the risk of spreading VTEC infection in the home it is important that all family 
members wash their hands. 
 
Hands should be washed 

• After using the toilet or changing a nappy 
• After assisting ill persons or touching their bedding, clothing or equipment 
• Before preparing or serving food 
• Before eating 
• Immediately after touching raw foods such as poultry and meat 

                                                 
3 Where persons are aymptomatic, they should be excluded until two consecutive negative specimens, taken 
at least 48 hours apart, are obtained 
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• After touching blood or body fluids (e.g. faeces, vomit, nasal secretions, saliva) 
• After touching pets or their feeding equipment and toys 
• If hands look dirty 
 

• Towels and flannels should not be shared. 
• Affected individuals should use a flush toilet.  If bedpans are used, the relative 

or attendant should, if possible, wear gloves.  
• Carers should wash their hands thoroughly after attending to individuals with 

diarrhoea /or vomiting. 
• Soiled clothing and bed linen should be washed separately in a domestic 

washing machine with a “hot cycle” (i.e. 60 º C).  Excess faecal material should 
be flushed into the toilet bowl before placing soiled items in washing machine. 

• Toilet flush handles, sink taps and bathroom door handles should be cleaned at 
least daily.  Toilet seats should be cleaned if visibly soiled using a disposable 
cloth or paper towel, then disinfected in a dilute 0.1% hypochlorite solution 
(1,000ppm av chlorine) and rinsed.   

• Bedpans (if required) should be emptied into the toilet bowl, washed with 
detergent and water, dried, then wiped with a 0.1% hypochlorite (1,000ppm av 
chlorine) solution, rinsed and dried. 

• Hands should be carefully washed prior to preparing food.  Clean washed 
utensils should be used.  

• Food should be adequately refrigerated. 
 
 

Key Messages 
• Infection with VTEC can occur as a result of ingestion of contaminated food and 

water or be transmitted from individuals already infected 
 
• VTEC frequently causes outbreaks in the community because of the ease of 

transmission among the elderly population, children and among individuals with 
learning disabilities 

 
• Person to person transmission is usually by ingestion of an object contaminated 

with faecal matter-hence the term-faecal-oral transmission 
 
• Spread of infection is more likely during the diarrhoea phase when faeces contain 

higher numbers of bacteria 
 
• HCW’s can become contaminated as a result of contact with a patient/resident or 

following contact with the contaminated environment.  Contaminated hands put 
directly to the mouth or used in preparation of food may transmit infection 

 
• HCW’s assisting or reassuring patients/residents who are vomiting or have 

diarrhoea are at increased risk of becoming infected 
 
• HCW’s should consider all body fluids, particularly faeces and vomit as potentially 

infectious and should implement Standard Precautions with all 
patients/residents/clients in order to prevent exposure to these substances (116) & 
HICPAC 1996) 
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Chapter 7: Prevention and Environmental 

Control of VTEC 

 
 
I. Introduction 

The presence of VTEC in the environment places the human population at risk of 
potential infection.  The natural reservoir of VTEC includes farm, wild and domestic 
animals. 
 
The transmission of VTEC to humans can occur from the consumption of food, water or 
other material that has been directly contaminated by animal faeces.  In the community 
setting, infection can also occur through direct person-to-person contact (e.g. children in 
childminding facilities), close contact with animals (e.g. agricultural workers, petting 
farms), the use of infected fresh or saltwater areas for recreational purposes, and the use 
of contaminated swimming pools. 
 
Transmission routes for VTEC infection are discussed in detail in Chapter 1: “Clinical 
features and epidemiology of VTEC”. 
 
Recommended measures for the control of VTEC in the wider environment, and in 
particular for the prevention and control of VTEC infection in the human population are 
set out below. 
 
 
II. Ensuring Safe Food and Drinking Water 

A Food 
Food and water (3) (128) (31) are major routes of transmission for VTEC infection (95). 
 
Current legislation places responsibility on the food industry to implement food safety 
management systems.  This involves identifying each food safety hazard and its 
associated risk, and then implementing appropriate controls to eliminate the hazard or 
reduce it to a safe level.  The transmission of VTEC to a consumer is a food safety hazard 
to which such a food safety system can be applied to great effect.  
 
The prevention and control of VTEC in food was dealt with extensively in the FSAIs 
document The prevention of VTEC infection.  A shared responsibility (11) and readers are 
referred to this document for detailed information on the control of VTEC infection by 
the foodborne route.  The principal prevention and control recommendations from this 
document for each stage in the food chain are summarised in Appendix P 
 
Specific recommendations to reduce the risk of VTEC exposure for consumers include: 
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• Persons in contact with livestock and farm environments, including agricultural 
workers and contractors working a farm temporarily should be aware of the 
need for hygiene and hand-washing (3). 

• While the sale of unpasteurised milk in Ireland is prohibited, many farm 
families continue to consume unpasteurised milk (129). Consumption of raw 
milk is a risk for infection by a range of pathogens including E. coli O157 and 
should be discouraged. 

• Consumers should be aware of that raw and cooked foods should be kept 
separate at all times (transport, storage and preparation) to prevent cross 
contamination. 

• Consumers should ensure proper temperature control, in particular (i) cooking 
high risk meat products for at least 70°C for two minutes or equivalent and (ii) 
storing high risk meat products under the correct refrigeration or freezer 
temperatures (at or below 5ºC and –18ºC respectively). 

• Consumers should be aware that fruit and vegetables should be thorough 
washed with potable water, especially if they will be consumed raw. 

• Persons in risk groups who are VTEC cases or contacts of VTEC cases should 
comply with the relevant exclusion criteria (Table 5.1) as applied by public 
health professionals. 

• Voluntary groups catering at functions should be aware of the importance of 
good food hygiene and food handling practices.  

• Persons suffering from VTEC infection and their carers should receive detailed 
advice on personal hygiene and cooking procedures. 

 
B Drinking Water 
While micro-organisms such as E. coli O157 are not routinely monitored in water 
supplies, the presence of faecal coliforms indicates that the water has been contaminated 
with human and/or animal faeces.  Water that is known to be contaminated with faecal 
coliforms could therefore also be contaminated with E. coli O157. 
 
In general, the quality of water in public water supplies and ‘public’ group water schemes 
in Ireland is high, with 98.7% and 96.1% complying with the European Union’s 
maximum admissible concentration for faecal coliforms in drinking water of zero (63) in 
2003. Moreover, no case of VTEC illness in Ireland has been associated with public 
water supplies.  
 
Concern centres on private group schemes (63) and private wells, which serve a large 
proportion of households in rural communities (64). In 2003, 74.9% of private group 
schemes in Ireland complied with the EU’s maximum admissible concentration for faecal 
coliforms in drinking water (63). In 2004, two separate incidents were reported in Ireland 
where private wells contaminated with VTEC O157 were responsible between them for 6 
confirmed cases of human VTEC illness.  
 
Septic tanks, slurry pits, direct animal access to water sources, intensification of animal 
rearing and inappropriate spreading of animal manure have been identified as causes of 
pollution of group water schemes (130).  In view of the fact that E. coli O157 can survive 
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in soil for more than 130 days (102), pollution from these animal and human sources 
could result in the contamination of the drinking water supply with VTEC in particular.  
In addition, private group water supplies have been found to be contaminated by 
adjoining septic tank systems, and also seepage has been known to occur into wells after 
heavy rain (131). 
 
Rural group water schemes are in the process of being upgraded under the National 
Development Plan, 2000-2006 which includes capital investment, maintenance and the 
introduction of treatment systems (130).  Agencies involved include the local authorities, 
the EPA, Dept. of the Environment, Heritage and Local Government and the National 
Federation of Group Water Schemes (131). 
 
Measures to prevent the contamination of drinking water before and after treatment 
include: 

• proper siting and maintenance of septic tanks. 
• Safe agricultural practices in relation to the storage and disposal of animal waste. 
• Protection of the area around water sources and treated reservoirs - For example, 

by preventing animals grazing in the area, or restricting direct access by animals 
to the water source. 

• The effective treatment of water by local authorities and private group water 
schemes, using best practice and applying systems based on the principles of 
hazard analysis, risk assessment and implementation of control measures (17), 
(131). 

• The continued monitoring of drinking water at all stages by the local authorities, 
health authorities and those carrying out the treatment. 

• The proper maintenance of water storage tanks, both in the domestic setting or in 
institutions such as hospitals, schools and prisons. 

 
 

III. Prevention and Control in the Community Setting 

In this report, we consider community settings that pose particular concerns in relation to 
VTEC transmission. Guidance for prevention and control of VTEC infection in childcare 
facilities was dealt with in chapter 6. Prevention and control of VTEC in relation to open 
farms and recreational water use are considered here. 
 
A Open Farms 
Contact with livestock and their faeces has been shown to be strong risk factor for VTEC 
infection (Chapter 1).  
 
Several guides have been produced for Open Farms to assist in risk identification on the 
farm and to provide some practical steps that can be taken to help minimise such risks.    
The following is a list of recommendations, based mainly on (97) and (98). 
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Recommendations for Opens Farms  

The Farm Environment  

• Public areas should be kept as clean as possible.  
• Legible notices should indicate restricted areas, toilets, and handwashing facilities.  
• Animal feed should not be accessible to visitors.  
• Public access to dung, compost heaps, and areas of manure and waste disposal should be 

prohibited.  
• Drainage should be well maintained.  
• Measures should be taken to control pests, in particular rodents and flies.  

Animal Health  

• The health status of livestock should be checked by the attending veterinary surgeon; this 
applies particularly to new or imported animals.  

• New livestock whose health is uncertain should be isolated from visitors. 
• Sick animals, stressed animals and those which have just given birth or just been born should 

be isolated from visitors (97). 
• Housing and pens should be secure. 

Visitors to the Farm  

• Close supervision of visitors, particularly children, is advisable if direct contact with animals 
is likely. 

• Children should be advised not to put their fingers in their mouths. 
• Visitors should be advised to wash their hands before eating and drinking, especially if they 

have handled the animals. 
• Pregnant women should be advised not to handle lambs. 
• Visitors should clean or change their footwear before leaving the farm (97). 
• Visitors to report any illness (e.g. vomiting or diarrhoea), which occurs after visiting an open 

farm, to their GP.  The GP to be advised of recent contact with the farm animals (97). 

Catering Facilities  

Some of the following aspects are covered by legislation. Any catering facility provided will 
require prior registration with the HSE Area. Farm shops are subject to inspection by 
Environmental Health Officers. Further information can be obtained by contacting the local 
Environmental Health Department of the HSE.  
 
If food is served to visitors on the farm, ensure that:  
• Foodhandlers are properly trained. 
• There are adequate cooking facilities. 
• There are adequate refrigeration facilities. 
• Food is eaten only in designated areas. 
• Picnic areas are fenced and gated to prevent access by farm and other animals. 
 
With regard to drinking water, ensure that: 

 66



Report of the HPSC Sub-Committee on Verotoxigenic E. coli 

• Drinking water should be of a potable quality. 
• Taps that dispense drinking water should be clearly labelled. 
• Facilities should be provided to wash ground crops such as strawberries, particularly if they 

are to be eaten on site. 

Toilet & Washing Facilities  

Ensure that the following are provided:  
• Adequate toilet facilities. 
• Adequate handwashing / hand-drying facilities including hand soap, hot running water, and 

disposable towels/hot air dryers accessible to adults and children (children should be 
supervised by adults if possible). 

General Measures  

• More general measures include the availability of first aid boxes and ready access to 
telephone numbers of emergency services. 

• Visitors should not be permitted to bag compost.  If bagged compost is supplied for domestic 
use, consumers should be advised to wash their hands after using the compost (97). 

 
B Recreational Use of Farmland 
The following advice is adapted from the Scottish Task Force Report Annex 7 ‘Guidance 
for the Recreational Use of Animal Pasture’(7) which is addressed to organisations that 
arrange camping or picnicking for children, and farmers and landowners who permit 
animal pasture to be used for such purposes. 
 

• Ideally, to completely avoid risk of infection by VTEC from this source, fields 
used for grazing or stockholding of animals should not be used for camping, 
picnicking, and play areas, especially where these involve children. 

 
However, as with everyday life, these risks can be greatly reduced by adopting the 
following sensible precautions: 

• Keep farm animals off the fields for the preceding 3 weeks prior to use. 
• Keep farm animals off fields during use. 
• Remove any visible droppings, ideally at the beginning of the 3-week period. 
• Mow the grass, keep it short and remove the clippings before the fields are used 

for recreation. 
• Always wash hands before eating, drinking and smoking i.e., use soap, clean 

towels and, preferably, hot and running water. 
• Ensure that water from streams is treated before drinking. 
• Ensure adequate supervision of children, particularly those under 5 years of age. 

These precautions, taken together, will greatly reduce the risk of VTEC and other 
infections from this source, and allow your camping or sports to continue in greater 
safety. 
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C Water Used For Recreation & Water Sports 
Between 1982 and 2002 there were 7 recorded outbreaks of E. coli O157 associated with 
swimming pools in the US (51).  Contamination by an infected child with diarrhoea was 
the route of transmission for at least 2 of these outbreaks (31).  
 
Swimming in contaminated freshwater lakes has also been associated with several 
outbreaks of E. coli O157 (51), as has swimming at an infected estuarine beach (31). In 
the latter cases, several possible sources of contamination were identified.  These include 
direct contamination of the water-body concerned by infected swimmers and/or animals, 
as well as the contamination of the water as a result of faecal material being washed 
down into lakes and estuaries from surrounding land (31). 
 
Swimming pools, whirlpools, spa pools & similar multi-user pools: 
In the absence of legislation in Ireland, operators of multi-user pools should adhere to the 
Environmental Health Officers’ Association’s (EHOA) guide to good practice, 
“Environmental Health Standards for Swimming Pools, Spa Pools, Hydrotherapy Pools 
and other Multi-user Pools” (132).  This document sets out best practice in relation to 
disinfection, cleaning and maintenance programmes, as well as the general management 
of multi-user pools.   
 
Control measures specifically relating to VTEC, some of which are additional to the 
above EHOA guidelines (132), are set out below: 

• Limit and monitor the number and type of people using the pool.  If young 
children or others who might result in greater contamination of the water are 
using the pool, then the turnover should be as short as possible, and disinfectant 
residuals should be at the top of the scale. 

• Animals must not to be permitted in bathing pools. 
• Particular areas require attention by pool operators, in order to reduce the growth 

of pathogens including VTEC: 
o Oily deposits and scum from bathers skin should be cleaned from the side of 

whirlpools and spas, 
o Filters should be maintained regularly and must not be allowed to become 

clogged and 
o Scale should be removed from the sides and bottom of pools.  

• Since outdoor pools are subject to greater contamination, greater disinfection and 
shorter water turnover may be required.  Debris must be removed regularly.  

• Regular sampling of pool water by pool operators is essential. 
• Monitoring of the operation of multi-user pools and the monitoring of water 

quality by Environmental Health Officers is desirable. 
• Pools to be closed and appropriate remedial action taken if they are known to be, 

or are suspected to be the source of an outbreak, or if VTEC is isolated. 
 

Rivers, lakes, canals, bays and estuaries used for water sports 
• It is essential that farmers play their part in reducing the risk of waters becoming 

faecally contaminated by cattle, sheep, goat and deer, by employing good 
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agricultural practices, as outlined in above, in relation to the storage and spreading 
of slurry.  

• Appropriate agencies should ensure adequate monitoring of water quality e.g. 
HSE Areas, local authorities, Environmental Protection Agency.  It is essential 
that relevant information is shared between these agencies. 

• Those engaged in water sports should be made aware of the risks associated with 
natural bodies of water (through leaflets/signage/advertisements) and should 
ensure that they always wash immediately after engaging in water sports. 

• Erect appropriate signage and / or close the affected area for water sports if 
excessive levels of VTEC, indicating a major incident of water pollution or 
contamination, are isolated from a body of water, or if such a major incident is 
known to have occurred. 

 
Paddling pools 

• The public should be educated as to the safe and proper use of paddling pools. 
• Only clean water should be used to fill paddling pools. 
• Water must be changed regularly, depending on the number and age of children 

using the pool. 
• Animals must not be permitted in paddling pools. 
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 Glossary 

BPSU-British Paediatric Surveillance Unit 
CDC-Centres for Disease Control and Prevention 
CDU -Communicable Diseases Unit 
CFU –Colony Forming Units 
CIDR –Computerised Infectious Disease Reporting System in Ireland 
CL3 –Containment Level 3 
CMO –Chief Medical Officer 
COSHH -Control of Substances Hazardous to Health  
CSO –Central Statistics Office 
CT-SMAC -Cefixime-Tellurite-SMAC 
DoHC –Department of Health and Children 
DPH –Director of Public Health 
ECAHB –East Coast Area Health Board 
EHEC –Enterohaemorrhagic E. coli 
EHO –Environmental Health Officer 
EHOA - Environmental Health Officer’s Association 
EhylA –Enterohaemolysin gene 
ENSHURE –Enhanced Surveillance of Haemolytic Uraemic Syndrome and other 
presentations of thrombotic microangiopathy 
EPA –Environmental Protection Agency 
ERHA -Eastern Regional Health Authority 
ESRD -End-Stage Renal Disease 
EU –European Union 
FDA –Food and Drug Administration 
FSAI –Food Safety Authority of Ireland 
FSPB –Food Safety Promotion Board 
Gb  -Globotriasylceramide 3
HACCP –Hazard Analysis and Critical Control Points 
HC –Haemorrhagic Colitis 
HCW –Health Care Worker 
HICPAC -Hospital Infection Control Practice Advisory Committee 
HPA –Health Protection Agency 
HP-VTEC - Human Pathogenic VTEC 
HPSC –Health Protection Surveillance Centre  
HSA –Health and Safety Authority 
HSE-Health Service Executive 
HUS -Haemolytic Uraemic Syndrome  
IATA -International Air Transport Association  
ICNA -Infection Control Nurses Association 
IHCI -Irish Hotel and Catering Institute 
IID –Infectious Intestinal Disease 
ILAM Ireland -Institute of Leisure and Amenity Managers Ireland  
IMS –Immuno-Magnetic Separation 
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INAB –Irish National Accreditation Board 
LEE –Locus of Enterocyte Effacement 
LEP –Laboratory of Enteric Pathogens 
LPS -Lipopolysaccharide 
MHB –Midland Health Board 
MoH –Medical Officer of Health 
MWHB -Mid Western Health Board 
NAHB –Northern Area Health Board 
NDSC –National Disease Surveillance Centre 
NEHB –North Eastern Health Board 
NHSE –National Health Service Executive 
NSF –Non Sorbitol-Fermenting 
NWHB –North Western Health Board  
PCR –Polymerase Chain Reaction 
PEHO –Principal Environmental Health Officer 
PFGE –Pulsed Field Gel Electrophoresis 
PHL –Public Health Laboratory 
PHLS –Public Health Laboratory Service 
PPE -Personal Protective Equipment 
SCIEH -Scottish Centre for Infection and Environmental Health 
SEHB –South Eastern Health Board 
SEHO –Senior Environmental Health Officer 
SF -Sorbitol-fermenting 
SHB –Southern Health Board 
Slt - Shiga-like Toxin Gene 
SMAC -Sorbitol MacConkey  
SPHM –Specialist in Public Health Medicine 
STEC - Shiga Toxin-producing E. coli 
Stx - Shiga Toxin Gene 
STX –Shiga Toxin 
SVI –Senior Veterinary Inspector 
HSE -SWA PHL – HSE South West Area Public Health Laboratory 
SWAHB –South West Area Health Board 
TSB –Tryptone Soya Broth 
TTP -Thrombotic Thrombocytopenic Purpura 
UK –United Kingdom 
UN –United Nations 
US –United States 
VT -Verotoxin 
VTEC -Verotoxigenic E. coli 
Vtx – Verotoxin Gene 
WHB –Western Health Board 
WHO –World Health Organisation  
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Appendix A 

 
ENTEROHAEMORRHAGIC E. COLI CASE DEFINITION 
 
Clinical description 
Clinical picture compatible with EHEC infection, e.g. diarrhoea (often bloody) and 
abdominal cramps. Illness may be complicated by haemolytic uraemic syndrome (HUS) 
or thrombotic thrombocytopenic purpura (TTP). Cases may also be asymptomatic  
 
Laboratory criteria for diagnosis 
One of the following: 
• Isolation of E. coli belonging to a sero-group known to cause enterohaemorrhagic 
disease 
• Serological confirmation in patients with HUS or TTP 

*• For probable cases: detection of genes coding for Stx1/Stx2  production 
 
Case classification 
Possible:  N/A 
Probable:  A laboratory confirmed isolate without clinical information or a case with 

clinical symptoms that has an epidemiological link*

Confirmed:  A clinically compatible case that is laboratory confirmed 
 
It should be noted that this case definition for EHEC differs slightly from the case 
definition used for VTEC in the enhanced surveillance system, where enhanced data is 
collected only on cases that are verotoxin positive. 

                                                 
* Note stx is synonymous with vt 
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Appendix B  

VTEC Enhanced Surveillance Report Form

Demographic Details:

Initials

County of Residence
(or Country if non-resident)

Investigating HSE Region

Unique HSE Region Identifying Code (Year [4 digits] / case number [3 digits])

Clinical Details:

Symptomatic?

Symptoms:

Name of Hospital

Yes No
Nausea
Abdominal Pain
Bloody Diarrhoea

Yes No
Diarrhoea
Vomiting
Fever

Was case hospitalised?

If long term sequelae, please specify

Microbiological Confirmation:

DOB Sex: Female Male Not KnownAge (yrs)

HUS (See note 1) If YES, ConfirmedorProbable

Date of Admission Date of Discharge

If NO, duration of illness (days)Is case still ill?
Yes No

Outcome: Recovered Died Long term sequelae

NM/H -ve

Yes No

O157

If other serogroup, please specify

H7

If other H type, please specify

H type: Other

VTEC case definition (See note 2):

If suspect or probable case, laboratory  result:

Phage type (If E. coli O157): Pending

Confirmed Probable

Negative Pending

Verotoxin: NegativePositive Pending

If Verotoxin positive, please specify: VT1 VT2 VT1 & 2

If other phage type, please specify

PT21/28PT8PT32 Other

Serogroup: O26 Other

Date of Onset of Illness

Suspected
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Epidemiological and Environmental Investigations

Food:

Environmental and Direct Animal Contact:

Suspected Water Source:

Any history of recreational contact with farmland
e.g. swimming in lakes, camping, hillwalking etc.

Associated Cases:

Does the case fall into any of the risk groups (See note 3) that pose a special risk of spreading infection?

Additional Comments:

To detect clusters or outbreaks of VTEC infection that may not be apparent at regional level.
To demonstrate trends in incidence and case fatality rates over time.
To disseminate VTEC human infection surveillance data to all those who need to know.

Name of Reporting Doctor Position held
Date of Completion

Objectives of National VTEC Surveillance:

Any suspected food item?

Results of food testing

Were food samples taking for testing?

Any consumption of unpasteurised milk or cheese?

Travel:

Date of Departure Date of Return

Any history of foreign travel in 10 days prior to onset?

If yes, state destination

Results of water testing

Was water sample taken for testing?

Other
Not Known

Public
Private Well

Group water scheme (LA supply)
Group water scheme (Private supply)

Results of environmental sample testing

Were environmental samples taken for testing?

Yes No Not Known

Any contact with farm animals or their faeces? Yes No Not Known

Yes No Not Known

Yes No Not Known

If YES, was this contact or   Once off, e.g. visit to a pet farmRegular , e.g lives / works on a farm

Yes No Not Known

Drinking Water:

Is drinking water suspected? Yes No Not Known

Is this the cases usual water source Yes No Not Known
If NO, specify usual water source

Public
Private Well

Group water scheme (LA supply)
Group water scheme (Private supply)

Other
Not Known

Any associated cases in time, place or person? Yes No Not Known

If YES, please give details

Group 1 Group 2 Group 3 Group 4 No identifiable risk
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Note 1: Haemolytic uraemic syndrome case definition 
 
Laboratory criteria for diagnosis 
The following are both present at some time during the illness: 

• Anaemia (acute onset) with microangiopathic changes (i.e. schistocytes, burr cells, or helmet cells) 
on peripheral blood smear and 

• Renal injury (acute onset) evidenced by either haematuria, proteinuria, or elevated creatinine level 
(i.e.,> 1.0mg/dL in a child <13 years or > 1.5mg/dL in a person aged 13 years or over or > 50% 
increase over baseline) 

 
Note: a low platelet count can usually, but not always be detected early in the illness, but it may then 
become normal or even high.  If a platelet count obtained within seven days after the onset of the acute 
gastrointestinal illness is not<150,000mm3, other diagnoses should be considered. 
 
Case classification 
Probable: One of the following: 

• An acute illness diagnosed as HUS or TTP that meets the laboratory criteria in a 
patient who does not have a clear history of acute or bloody diarrhoea in preceding 3 
weeks, or 

• An acute illness diagnosed as HUS or TTP that a) has onset within 3 weeks after 
onset of an acute or bloody diarrhoea and b) meets the laboratory criteria except that 
microangiopathic changes are not confirmed 

Confirmed:  
An acute illness diagnosed as HUS or TTP that both meets the laboratory criteria and began within three 
weeks after onset of an episode of acute or bloody diarrhoea. 
Note 2: VTEC case definition  
 
Clinical description 
Clinical picture compatible with VTEC infection, e.g. diarrhoea (often bloody) and abdominal cramps. Illness 
may be complicated by haemolytic uraemic syndrome (HUS) or thrombotic thrombocytopenic purpura (TTP). 
Cases may also be asymptomatic. 
 
Laboratory criteria for diagnosis 
One of the following: 

● Isolation of verocytotoxin-producing E. coli 
● Serological confirmation in patients with HUS or TTP 
● For probable cases: detection of genes coding for Stx1/Stx2 production 
 

Case classification 
Suspected:     A case of HUS or TTP of possible infective aetiology 
Probable:       A laboratory confirmed isolate without clinical information or a case where the genes coding 
for Stx1/Stx2 production have been detected or a case with clinical symptoms that has an epidemiological 
link*

Confirmed:     A clinically compatible case that is laboratory confirmed 
 
Note 3: Groups that pose a special risk of spreading VTEC infection 
 
Group 1 High-risk foodhandler: one whose work involves touching unwrapped foods to be consumed raw or 
without further cooking or other forms of treatment  
 
Group 2 Health care, preschool nursery, or other staff who have direct contact, or contact through serving 
food, with highly susceptible patients or people in whom an intestinal infection would have particularly 
serious consequences. 
 
Group 3 Children under 5 years of age attending nurseries, playgroups, or other similar groups. 
 
Group 4 Older children and adults who are unable to implement good standards of personal hygiene -for 
example those with learning disabilities or special needs; and people in circumstances where hygienic 
arrangements may be unreliable, for example, temporary camps housing displaced persons. Under 
exceptional circumstances children in infant schools may be considered to fall into this group. 
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Appendix C 
An outbreak of infection or food-break borne illness may be defined as two or more 
linked cases of the same illness or the situation where the observed number of cases 
exceeds the expected number, or a single case of disease caused by a significant pathogen 
(e.g. diphtheria or viral haemorrhagic fever). Outbreaks may be confined to some of the 
members of one family or may be more widespread and involve cases either locally 
locally, nationally or internationally. 
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Appendix E  
Packaging Instructions 
 
P602    Packing Instruction    P602 
This packing instruction applies to infectious substances (cultures) 
assigned to UN 2814 

1. Serum tubes, swabs, urines, tissues, etc. must be placed in a sealed primary 
container, sealed with parafilm. 

 
2. Each sample must then be wrapped in cotton wool. The cotton wool should be 

sufficient to absorb the entire contents of the samples. Cotton wool is not required 
for solid substances. 

 
3. Samples are then placed in watertight secondary container. 

 
4. Request forms are placed in a separate biohazard bag with the relevant patient and 

referring Doctors details and urgent contact numbers. The request form is placed 
between the secondary and tertiary container. 

 
5. Secondary container is then placed into the outer tertiary cardboard packaging. 

The outer packaging must comply and bear the compliance marks to satisfy UN 
602 Packaging Requirements. Full performance testing includes pressure, water, 
drop and puncture testing, to required standards. Fully compliant packaging bears 
the marks UN 2814 and markings Class 6.2/year/differing marks according to 
country of production, together with relevant Control of Substances Hazardous to 
Health (COSHH) labelling. Packaging not bearing these marks must not be used.  

 
6. The outer cardboard packaging must be labelled with: 

a. Name and address of the consignee (destination of samples) 
b. Name and address of sender. 
c. A name and emergency contact telephone number. 
d. All compliance testing markers and biohazard marking. 
 

 
P650    Packing Instruction    P650 
This packing instruction applies to UN 3373 
 

1. The packaging shall be of good quality, strong enough to withstand the shocks 
and loadings normally encountered during transport, including transhipment 
between transport units and between transport units and warehouses as well as 
any removal from a pallet or overpack for subsequent manual or mechanical 
handling.  Packagings shall be constructed and closed to prevent any loss of 
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contents that might be caused under normal conditions of transport by vibration or 
by changes in temperature, humidity or pressure. 

 
2.  The packaging shall consist of three components: 

a. a primary receptacle, 
b. a secondary packaging, and 
c. an outer packaging. 

 
3.  Primary receptacles shall be packed in secondary packagings in such a way that, 

under normal conditions of transport, they cannot break, be punctured or leak 
their contents into the secondary packaging.  Secondary packagings shall be 
secured in outer packagings with suitable cushioning material.  Any leakage of 
the contents shall not compromise the integrity of the cushioning material or of 
the outer packaging. 

 
4. For transport, the mark illustrated below shall be displayed on the external surface 

of the outer packaging on a background of a contrasting colour and shall be 
clearly visible and legible.  The width of the line shall be at least 2mm; the letters 
and numbers shall be at least 6mm high. 

 
UN 3373

 
5. The completed package shall be capable of successfully passing the drop test in 

6.3.2.5 as specified in 6.3.2.3. and 6.3.2.4 of the Model Regulations except that 
the height of the drop test shall not be less than 1.2m. 

 
6. For liquid substances 

a. The primary receptacle(s) shall be leakproof. 
b. The secondary packaging shall be leakproof. 
c. If multiple fragile primary receptacles are placed in a single secondary 

packaging, they shall be either individually wrapped or separated to 
prevent contact between them. 

d. Absorbent material shall be placed between the primary receptacle(s) and 
the secondary packaging.  The absorbent material shall be in quantity 
sufficient to absorb the entire contents of the primary receptacle(s) so that 
any release of the liquid substances will not compromise the integrity of 
the cushioning material or of the outer packaging. 
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e. The primary receptacle or the secondary packaging shall be capable of 
withstanding, without leakage, an internal pressure of 95 kPa (0.95 bar). 

 
7. For solid substances 

a. The primary receptacle(s) shall be siftproof. 
b. The secondary packaging shall be siftproof. 
c. If multiple fragile primary receptacles are placed in a single secondary 

packaging, they shall be either individually wrapped or separated to 
prevent contact between them. 

 
8.  Refrigerated or frozen specimens: Ice, dry ice and liquid nitrogen 

a. When dry ice or liquid nitrogen is used to keep specimens cold, all 
applicable requirements of these Regulations shall be met.  When used, ice 
or dry ice shall be placed outside the secondary packagings or in the 
outside packaging or an overpack.  Interior supports shall be provided to 
secure the secondary packagings in the original position after the ice or 
dry ice has dissipated.  If ice is used, the outside packaging or overpack 
shall be leakproof.  If carbon dioxide, solid (dry ice) is used, the packaging 
shall be designed and constructed to permit the release of carbon dioxide 
gas to prevent a build-up pressure that could rupture the packagings and 
shall be marked “Carbon dioxide, solid” or “Dry ice”. 

b. The primary receptacle and the secondary packaging shall maintain their 
integrity at the temperature of the refrigerant used as well as the 
temperatures and the pressures that could result in refrigeration were lost. 

 
9. Infectious substances assigned to UN 3373 which are packed and marked in 

accordance with this packing instruction are not subject to any other requirement 
in these regulations. 

 
Clear instructions on filling and closing such packages shall be provided by packaging 
manufacturers and subsequent distributors to the consignor or to the person who prepares 
the package (e.g. patient) to enable the package to be correctly prepared for transport. 
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Appendix H 

Guidance for taking faecal specimens 
  
1. Ensure the patient's/your name and other clinical details are written on the pot 

prior to use 
2. Ensure that the same details are filled in on the laboratory request form 
3. Use a clean toilet bowl 
4. Line the bottom of the bowl with toilet paper 
5. Pass the motion / stool / faeces into the bowl 
6. Use the small spoon attached to the cap of the container to scoop some of the 

bowel motion into the container, preferably without smearing the outside of the 
container 

7. You only need a small amount - the size of a grape is enough 
8. Screw the cap on tightly 
9. Place the container in the plastic bag together with the laboratory request form 
10. The toilet may now be flushed in the usual manner 
11. Wash your hands thoroughly using warm water and soap 
12. Ensure that the sample is sent off to the laboratory by whatever route was agreed 

with the person supplying the container 
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Appendix I 

MANAGEMENT OF VTEC DISEASE –GP GUIDANCE 
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Investigation Although a GP is unlikely to see more than one 
or two cases of VTEC in an entire career, it is 
such a potentially serious disease that it is 
important to: 

• Urgent stool sample, to confirm or eliminate 
VTEC infection, on first presentation of a 
patient with acute bloody diarrhoea or in a 
symptomatic contact of a VTEC case. • Diagnose it early, 

• Notify Public Health to ensure that the case 
is not part of a larger outbreak and 

• Patients with Haemolytic Ureamic Syndrome 
(HUS), with or without diarrhoea, should be 
referred to hospital for urgent microbiological 
investigation and expert assessment. 

• Seek expert advice where appropriate. 
 

all cases of diarrhoea of suspected In • All confirmed and suspected symptomatic 
and asymptomatic VTEC cases should have 
baseline haematological and serological 
investigation including: 

infectious aetiology, history should include: 
• Food and water consumption in the 

preceding days 
▪ FBC, • Contact with people (including family 

members) recently ill with GI symptoms ▪ U/E, 
▪ Lactic dehydrogenas
▪ C-reactive protein.   

• Potential for further spread: especially 
in the workplace (foodhandlers, those 
working with young children and the 
elderly, and healthcare staff) 

e and 

 
Management 
Successful clinical management of VTEC 
infection depends on rapid diagnosis, early 
hospital referral if necessary and correction of 
fluid and electrolyte imbalance.  Management of 
most cases of VTEC will take place in hospital or 

• Presence of Bloody Diarrhoea: this 
should prompt immediate investigation. 

 
It is especially important to obtain a stool 
specimen: 

• When an outbreak is suspected in conjunction with hospital colleagues. 
• Following consultation with hospital 

colleagues, uncomplicated, well-hydrated 
c

• Following recent foreign travel or  
• When serious infection is suspected. 

ases may be managed at home. 
• Suspected cases of HUS should be admitted 

to

 
 
VTEC INFECTIONS  hospital immediately. 

• Diagnosis Antimicrobial agents
Diagnosis of VTEC infection depends on having 
a high index of clinical suspicion.  GPs should 
consider referring patients to hospital, when they 
suspect that risk of VTEC infection is high, or 
disease is likely to be severe.  Pointers of 
severity include: 
• Bloody diarrhoea in infants and children 

(<10 years) 
• Bloody diarrhoea in older adults (>60 years) 
• Severe abdominal pain, 
• Protracted diarrhoea; and 

tion.  • Those requiring intravenous rehydra
Even in cases of uncomplicated VTEC or 
suspected VTEC infection in young adults, 
consideration should be given to consulting with 
hospital colleagues.   

 should be avoided in all 
cases   

• Antimotility agents (including opiate 
a avoidednalgesics) should be .   

• Patients with suspected or confirmed VTEC 
i cnfe tion who: 
▪ Are aged under 10 or over 60 years; 

Have significantly raised white blood cell ▪ 

▪ 

 
ort of specialist renal services as 

ppropriate. 

Director of Public Health on 
the day of diagnosis 

9polymorphoneutrophil count (>15x10 /L) 
▪ Have a C-reactive protein >100mg/L 

Have any evidence of haemolysis or 
evolving HUS  

are at higher risk of developing HUS and should
have the supp
a
 
Notification 
All confirmed and probable VTEC cases are 
notifiable to the local 
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Appendix J 

E. coli O157 fact sheet

What is Escherichia coli O157:H7?  
E. coli O157:H7 is one of hundreds of strains of the bacterium Escherichia coli. Although most 
strains are harmless and live in the intestines of healthy humans and animals, this strain 
produces a powerful toxin and can cause severe illness.   

Around the world, the number of people infected with E. coli O157:H7 has been increasing since 
its discovery during the early 1980s. In 1996, Scotland had a large outbreak that affected over 
500 people and 17 people died as a direct result of the outbreak. In Ireland the number of 
reported cases is on average 50 per year.  

What are the symptoms of O157:H7 infection? E. coli 
E. coli O157:H7 infection often causes severe bloody diarrhoea and abdominal cramps although 
sometimes the infection causes non-bloody diarrhoea or no symptoms. Usually there is little or no 
fever, and patients recover within 5 to 10 days.  

In some persons, particularly children under 5 years of age and the elderly, the infection can also 
cause a complication called haemolytic uraemic syndrome (HUS), in which the red blood cells are 
destroyed and the kidneys fail. This happens in 2-7% of cases. HUS is the principal cause of 
acute kidney failure in children, and the majority of cases of HUS are caused by O157:H7.  E. coli 

How is E. coli O157:H7 spread? 
The organism can be found on a small number of cattle farms. It can live in the intestines of 
healthy cattle and sheep and can be shed in their faeces.  
 
Meat can become contaminated during slaughter, and organisms can be thoroughly mixed into 
beef when it is minced. Eating meat (especially minced beef) that has not been cooked 
sufficiently to kill E. coli O157:H7 can cause infection. Although the number of organisms required 
to cause disease is not known, it is suspected to be very low.  

The organism is found in the faeces of infected persons and it can be passed from one person to 
another if hygiene or hand-washing habits are inadequate. This is particularly likely among 
toddlers who are not toilet trained. Family members and playmates of these children are at high 
risk of becoming infected.  Remember, infected persons can shed the organism in their faeces for 
a few weeks after they recover.  

Those who have contact with livestock, either through the course of their work or while visiting 
farms, should be aware that the organism can be transferred from faeces present on the animal 
hide to their hands and clothing.  Grazing land can also be contaminated with animal waste and 
recreational users of land (e.g. campers and hill-walkers) can become infected through contact 
with contaminated grass and soil.  
 
Sometimes, water sources can become contaminated with animal waste (manure). Drinking or 
swimming in untreated contaminated water can result in infection.  
 
Bacteria present on the cow's udder or on equipment may get into raw milk. Infection can occur 
following the consumption of unpasteurised milk.  Salad vegetables that are consumed raw have 
been known to cause infection.  
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How is E. coli O157:H7 infection diagnosed? 
Your doctor will ask you to submit one or more faeces samples to see if you are infected.  

How is the illness treated? 

Most persons recover without antibiotics or other specific treatment in 5-10 days. There is no 
evidence that antibiotics improve the course of disease, and it is thought that treatment with some 
antibiotics may precipitate kidney complications. Anti-diarrhoeal agents, such as loperamide 
(Imodium), should also be avoided.    

Haemolytic uraemic syndrome is a life-threatening condition usually treated in an intensive care 
unit. Blood transfusions and kidney dialysis are often required. With intensive care, the death rate 
for those who have HUS is 3%-5%.  

What are the long-term consequences of infection? 
Persons who only have diarrhoea usually recover completely.  
About one-third of persons with HUS have abnormal kidney function many years later, and a few 
require long-term dialysis. Another 8% of persons with haemolytic uraemic syndrome have other 
lifelong complications, such as high blood pressure, seizures, blindness, paralysis, and the 
effects of having part of their bowel removed.  
 
What can you do to prevent  O157:H7 infection? E. coli

• Cook all minced beef and hamburgers thoroughly until the juices run clear.  
• Avoid spreading harmful bacteria in your kitchen. Keep raw meat separate from ready-to-

eat foods. Wash hands, counters, and utensils with hot soapy water after they touch raw 
meat.  

• Drink only pasteurised milk and juice.  
• Wash fruits and vegetables thoroughly in drinking water, especially those that will not be 

cooked.  
• Drink water that has been treated with chlorine or other effective disinfectants.  
• Make sure that persons with diarrhoea, especially children, wash their hands carefully 

with soap and warm water after bowel movements, and that persons wash hands after 
changing soiled nappies. Anyone with a diarrhoeal illness should avoid swimming in 
public pools or lakes, sharing baths with others, and preparing food for others.  

• Wash hands thoroughly after contact with farm animals and animal faeces.  

   Based on the CDC Fact Sheet. Escherichia coli O157.
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Appendix K 

NATIONAL SINGLE VTEC CASE TRAWLING QUESTIONNAIRE

GENERAL INFORMATION

Case reference number Community Care Area

Notifier name Date notification

Interview: Personal Telephone Other Specify other

Who was interviewed: Patient Spouse Parent Other Specify other

Name of interviewer:

PATIENT DETAILS

First Name Surname

Date of Birth Age Sex Male Female

Home Address Home telephone no.

Other address (for visitors to the area, please record address of holiday accommodation)

Mobile or other contact telephone no.

GP GP phone no.

Date of interview

LABORATORY INFORMATION

Diagnostic laboratory

Confirmatory laboratory

Laboratory result: Positive Negative Pending

Case category (see note 1) Confirmed Probable Suspected

Organism

Date of result

Hospital number
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SECTION 2 OCCUPATION AND RISK CATEGORY DETAILS

Occupation (includes retired, unemployed, housewife, student, school, school pupil, pre-school)

Risk Group (see note 2) 1 2 3 4 No identifiable risk

If in risk group, place of
employment/education/childcare

If in risk group, address of employment/education/childcare (include department or class as
appropriate)

Patient absent from school/work/
childcare: Yes No Not Known

If yes, date of last attendance

SECTION 3 TRAVEL

Any history of international travel in 10 days prior to onset? Yes No Not Known

If yes, state destination

Date of departure Date of return

Any persons in traveling party ill Yes No If yes, give details

The information returned in this questionnaire will be treated in strict confidence

SECTION 1 CLINICAL DETAILS

Symptomatic Yes No Date of onset of illness

Symptoms

Diarrhoea
Vomiting

Fever
Nausea

Abdominal Pain

Bloody diarrhoea
HUS
Still ill?

Yes No Not known

Consulted with GP: Yes No Not known Date
Attended to hospital: Yes No Not known Date
Admitted to hospital: Yes No Not known Date

If Yes, name consultant and hospital

Date of admission Date of discharge
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Do you handle raw meat outside of the home? Yes No Not known

In the 10 days before you became ill, have you taken part in any of the following rural activities (please tick
all that apply)?

If so, please give details

Field sports, e.g. football
Handled soil, manure or sewage
Attended a swimming pool

If yes, please give details

Close contact with a child under 5,
e.g. toileting, feeding, nappy
changing

Do you have any pets, e.g. kittens, cats, puppies, dogs, budgies,
rabbits, terrapins etc Yes No

If yes, please specify

Were any of your pets ill with diarrhoea or vomiting in the
10 days before you became ill? Yes No Not Known

If yes, please specify (e.g. kittens, cats, puppies, dogs, rabbits,
terrapins, etc)

Does your pet have access to farmland Yes No Not Known

If yes, please give details

Hiking
Camping
Fishing

outdoor swimming or other water activities
walking through farmland
other outdoor activity

In the 10 days before you became ill, have you taken part in any of the following activities (please tick all
that apply)?

SECTION 4 ANIMAL AND ENVIRONMENTAL EXPOSURE

Do you work or have hobbies which result in regular contact
with animals?

Yes No Not Known

If yes, please give details

Do you live on a farm Yes No

In the 10 days before you became ill, did you:

Visit any open farms/petting zoos Yes No Not known
Visit or stay at any other farms Yes No Not known

If yes, please give the name and address of the premises
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SECTION 5 DRINKING WATER

What is your usual water supply?

Public (mains) supply Group scheme (LA supply)

Group scheme (private supply)Private well Other, e.g.
bottled water

Not known

Please give details highlighting if there is more than one source

Has there been any recent water supply problems? Yes No Not known

If yes, please give details

Is tap water filtered by domestic water filter Yes No Not known

If yes, how often is the filter changed?

Have you drunk water from a supply other than
the above in the 10 days prior to becoming ill? Yes No Not known

If yes, please give details

In the 10 days prior to becoming ill, did you
drink from a spring, stream or lake? Yes No Not known

If yes, please give details

Public (mains) supply Group scheme (LA supply)

Group scheme (private supply)Private well Other, e.g.
bottled water

Not known
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SECTION 6 FOOD HISTORY

Did you handle any of the following foods while preparing a meal or snack in the 10 days before you
became ill?

Raw beef

Raw lamb
Raw fish

Raw vegetables (especially root vegetables)

Raw poultry
Raw pork

In the 10 days before you became ill, have you eaten at any of the following locations (please tick all
that apply)?

Your home
A barbecue
A restaurant/hotel
A work/school canteen
A street/market stall

Someone else’s home
A picnic
A public house
A burger restaurant

Other fast food outlets
(e.g. kebab shops, fish
& chip shops)

Please give details

DAIRY PRODUCTS

Is it likely that you consumed any of the following milk types in the 10 days before you became ill?

Pasteurised milk
Unpasteurised milk (direct from a dairy farm)

Goats milk
Other

Is it likely that you ate any cheese in the 10 days before you became ill? Yes No Not known

If yes, what types/brands of cheese did you eat?

Were any made from unpasteurised milk? Yes No Not known

Is it likely that you ate any other dairy products, e.g. yoghurt, fromage
frais, yoghurt drinks, etc., in the 10 days before you became ill? Yes No Not known

If yes, what types/brands did you eat?

Please give details of the premises where you purchased/obtained milk and dairy products

If yes, what types/brands of cheese did you eat?
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BEEF

Did you eat any beef or any food containing beef
in the 10 days before you became ill? Yes No Not known

In the 10 days before you became ill, have you eaten any of the following (please tick all that
apply)?

Ready bought baby food containing beef?
Beefburgers or hamburgers

If yes, were burgers red or pink in the centre?
Dishes made of minced beef (e.g. meatloaf,
meatballs, cottage pie, lasagne)?

Cold roast beef, e.g. in sandwiches or salads?
Hot roast beef?
Beef steak?
Other dishes containing beef?

If yes, please specify the dish(es)

OTHER MEAT

In the 10 days before you became ill, have you eaten any of the following (please tick all that apply)?

Sausages?
Lamb (e.g. lamb chops, roast lamb)?
Pork (e.g. pork chops, roast pork)?
Chicken?

Turkey meat?
Cold cooked meats (e.g. ham, salami, etc)?
Other foods containing meat?

FRUIT AND VEGETABLES

In the 10 days before you became ill, have you eaten any of the following (please tick all that apply)?

Raw fruit
If yes, were they washed under running water/peeled prior to consumption?

Raw vegetables (e.g. in salads or garnishes)
If yes, were they washed under running water/peeled prior to consumption?

Please give details of premises where you purchased fruit and vegetables

Please give details of premises where you purchased raw and cooked meats

Juice made from raw fruit or vegetables
If yes, were fruit/vegetables washed under running water/peeled prior to juicing?
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SECTION 7 ASSOCIATED CASES/CONTACTS

Did anyone else in the household suffer with gastrointestinal illness (i.e. diarrhoea or vomiting) in the 10
days prior to onset of your illness?

Yes No Not known

Did you have contact with anyone else with gastrointestinal illness (i.e. diarrhoea or vomiting) in the 10
days prior to onset of illness?

Yes No Not known

List all household contacts (ill and well) and all contacts who were ill

Please tick if any of the following applies to any other household member or close contact

Works with animals
Handles raw meat in the course of their work
Has contact with soil, manure or sewage

Attends a crèche or preschool facility?

If yes, please give details

Date of onset of
symptoms if any

Occupation/
SchoolName Age Sex Relationship Symptoms

Handles/prepares food for others outside of the home

Is a health care worker
Has difficulty implementing satisfactory levels of personal hygiene
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FOLLOW-UP INVESTIGATION/ADVICE

Were any work or school restrictions recommended
for case or contacts Yes No Not known

If yes, please specify

Was the patient advised of appropriate precautions Yes No Not known

If yes, how? Telephone Factsheet Letter In Person

Were any food, water or environmental samples taken
for microbiological analysis? Yes No Not known

If yes, please give details

Were faecal specimens requested from any household
or other contacts Yes No Not known

If yes, please give details

Any other information and any other actions taken

CONCLUSIONS

Suspected source of infection

Meat eaten at home
Meat eaten out, if yes, comment
Water supply
Direct or indirect contact with animals or their faeces
Contact with an infected person
Abroad
Unknown
Other Please specify

Food if known or suspected

CHECKLIST FOR INTERVIEWER

Where relevant and with permission, has veterinary
officer been informed of case? Yes Not relevant

Has form been faxed to the following?

SMO
PEHO
Dept. of Public Health

Yes No Not known
Yes No Not known
Yes No Not known

CHECKLIST FOR PUBLIC HEALTH DEPT.
Has case been notified to HPSC?
Has enhanced surveillance form been
completed and faxed to HPSC?

Yes No Not known

Yes No Not known
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Note 1: VTEC case definition  
 
Clinical description 
Clinical picture compatible with VTEC infection, e.g. diarrhoea (often bloody) and abdominal cramps. Illness 
may be complicated by haemolytic uraemic syndrome (HUS) or thrombotic thrombocytopenic purpura (TTP). 
Cases may also be asymptomatic. 
 
Laboratory criteria for diagnosis 
One of the following: 

● Isolation of verocytotoxin-producing E. coli 
● Serological confirmation in patients with HUS or TTP 
● For probable cases: detection of genes coding for Stx1/Stx2 production 
 

Case classification 
Suspected:     A case of HUS or TTP of possible infective aetiology 
Probable:       A laboratory confirmed isolate without clinical information or a case where the genes coding 
for Stx1/Stx2 production have been detected or a case with clinical symptoms that has an epidemiological 
link*

Confirmed:     A clinically compatible case that is laboratory confirmed 
 
Note 2: Groups that pose a special risk of spreading VTEC infection 
 
Certain groups, when carriers of VTEC organisms, are considered to pose an increased risk of spreading 
infection (3), and will require a risk assessment to determine what school/work restrictions need to be 
imposed.   
 
Group 1 High-risk foodhandler: one whose work involves touching unwrapped foods to be consumed raw or 
without further cooking or other forms of treatment 
 
Group 2 Health care, preschool nursery, or other staff who have direct contact, or contact through serving 
food, with highly susceptible patients or people in whom an intestinal infection would have particularly 
serious consequences. 
 
Group 3 Children under 5 years of age attending nurseries, playgroups, or other similar groups. 
 
Group 4 Older children and adults who are unable to implement good standards of personal hygiene -for 
example those with learning disabilities or special needs; and people in circumstances where hygienic 
arrangements may be unreliable ñ for example, temporary camps housing displaced persons. Under 
exceptional circumstances children in infant schools may be considered to fall into this group. 
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Appendix L 
 Risk Groups Exclusion of persons in risk groups who are VTEC 

cases 
Exclusion of persons in risk 
groups who are contacts of 
VTEC cases 

1 Food handlers Food handlers with diarrhoea irrespective of the cause must be excluded 
from work until at least 48 hours after symptoms have abated and stools 
have returned to normal. In the case of VTEC, high-risk food handlers 
(e.g. those whose work involves touching unwrapped foods) should be 
excluded until two consecutive negative faecal specimens, taken after 
recovery from diarrhoea and at least 48 hours apart, have been obtained. 
After providing two negative faecal samples, it is unlikely that that an 
individual will still be excreting the organism, but care should always be 
exercised in handling unwrapped foods to be eaten raw or without further 
cooking. 

2 Health care, preschool nursery, or other 
staff who have direct contact, or contact 
through serving food, with highly 
susceptible patients or people in whom an 
intestinal infection would have 
particularly serious consequences. 

Care staff with diarrhoea should be excluded from work until they are 
asymptomatic and have normally formed stools. If they are cases of VTEC 
they should be excluded until two consecutive negative faecal specimens, 
taken after recovery from diarrhoea and at least 48 hours apart have been 
obtained. 

Decisions about the exclusion of 
individuals from work or social settings 
can be highly dependent on individual 
circumstances. In particular, household 
contacts of cases in group 1 (food 
handlers) and group 2 (care staff) may (on 
occasions), if passing normal stools, be 
allowed to go to work without obtaining 
the additional reassurance of two 
consecutive negative samples taken at an 
interval of not less than 48 hours. All 
such decisions need to be justified, 
however and should only be made after 
careful assessment of the risk of 
further spread.  

3 Children under 5 years of age attending 
nurseries, play groups, or other similar 
groups. 

Children with diarrhoea should not attend childcare facilities until they 
have recovered and have normal stools. Children who have diarrhoea while 
at a childcare facility should, if possible, be sent home. Children with 
VTEC infection should be excluded until 2 consecutive negative faecal 
specimens, taken after recovery from diarrhoea and at least 48 hours apart, 
have been obtained. 

The risk of household contacts in Risk 
Group 3 spreading infection to other 
children in the nursery/playgroup can be 
reduced if the child household contact 
does not attend day care until the 
household case is asymptomatic. 
Microbiological clearance for household 
contacts in risk group 3 is recommended 
to reduce the risk of outbreaks in 
childcare nurseries even further. 

4 Older children and adults who are 
unable to implement good standards of 
personal hygiene -for example those with 
learning disabilities or special needs; and 
people in circumstances where hygienic 
arrangements may be unreliable- for 
example, temporary camps housing 
displaced persons. Under exceptional 
circumstances children in infant schools 
may be considered to fall into this group. 

Older children and adults who are unable to implement good 
standards of personal hygiene should be excluded until 2 consecutive 
negative faecal specimens, taken after recovery from diarrhoea and at least 
48 hours apart, have been obtained. 
 
Prolonged excretion of the organism can occur (up to several months), 
especially in young children (see chapter 1). Psychological support and 
ongoing communication is often required by parents/carers during the 
difficult time of protracted asymptomatic carriage.  Ideally ongoing contact 
should be maintained by an appropriate public health professional. 

Exclusion from school or other care 
facilities may cause severe social 
problems. However, if exclusion is 
decided against, extreme care must be 
taken with hygiene and school staff must 
be advised of the potential risk and the 
hygiene measures necessary to avoid it. 
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Appendix M 

 

STANDARD AND TRANSMISSION BASED PRECAUTIONS 
 
STANDARD PRECAUTIONS 

Standard precautions are routine work practices that apply to the care and treatment of all 
patients, residents and clients, regardless of their perceived infection risk.  
These precautions are designed to protect both patients and health care workers from 
exposure to infections from known or unknown sources.   

Measures include hand hygiene, use of personal protective equipment, and decontamination 
of medical equipment, routine environmental cleaning, and management of sharps, waste, 
linen and blood spillages.  

Standard precautions are recommended for contact with blood, all body fluids (except 
sweat), secretions, excretions, non-intact skin and mucous membranes. 
 
TRANSMISSION BASED PRECAUTIONS 

Transmission based precautions are additional measures that are required when standard 
precautions may not be sufficient to prevent the transmission of certain infectious agents.  
These additional precautions include measures to prevent airborne, droplet and contact 
transmission of infectious agents. 

While standard precautions apply to all patients, transmission based precautions apply to 
particular patients based on either a suspected or confirmed clinical syndrome or a specific 
disease. 

In addition to hand washing, cleaning and disinfection of environmental surfaces, these 
precautions may include use of a room shared only by those who are infected with the same 
infectious agent (with negative-pressure ventilation when airborne spread is involved), use of 
masks for infections spread by the airborne and droplet routes, and use of plastic aprons 
/gowns and gloves for diseases spread by contact 

 

ELEMENTS OF STANDARD PRECAUTIONS 

HAND HYGIENE  

Appropriate hand washing is recommended: 

 Before and after each episode of direct patient contact or care. 

 Between individual patient contacts. 

 After contact with blood, body fluids, secretions or excretions, whether or not 
gloves are worn. 

 After handling soiled/contaminated equipment, materials or the environment. 
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 Immediately after removing gloves or other protective clothing. 

• Hands may be washed with either a non-medicated liquid soap or an anti microbial 
liquid soap preparation.  Alcohol based hand rubs or gels are a suitable alternative 
unless hands are visibly soiled with organic material, in which case, they should be 
washed with soap and water. (100) 

♦ PERSONAL PROTECTIVE EQUIPMENT (PPE) (e.g. gloves, apron/fluid repellent 
gown, masks and eye protection) 

The selection of appropriate PPE for Health Care Workers is based on an assessment of 
the risk of transmission to the patient, and the risk of contamination of the healthcare 
workers clothing and skin by patient’s blood, body fluids, secretions /excretions. 

• Gloves are recommended: 

 For all activities that carry a risk of exposure to blood, body fluids, secretions or 
excretions, sharps or contaminated instruments. 

 When touching mucous membranes and non -intact skin. 

 When handling contaminated equipment, e.g. commodes or bedpans. 

Gloves: 

 Should be worn as single use items. 

 Should be put on immediately before an episode of patient contact, and removed 
as soon as the activity is completed. 

 Should be changed between caring for different patients and between different 
care activities on the same patient. 

 Should be disposed of as health care risk waste if contaminated with blood, body 

fluids (119). 

 Should conform to European Community Standards.   

• Eye, nasal and mouth protection (e.g. goggles, visors and face masks) 

 Facemasks and eye protection are recommended where there is a risk of blood, 
body fluids, secretions or excretions splashing into the face or eyes.  

 Masks should be single use and fluid resistant. 

• Disposable plastic apron /disposable fluid repellent gown  

 Disposable plastic aprons should be worn where there is a risk that clothing or 
skin may become exposed to blood, body fluids, excretions or secretions.  Fluid 
repellent gowns may be required if there is a risk of extensive exposure to the 
above. 
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MANAGEMENT OF HEALTH CARE RISK WASTE:  

 This should occur in accordance with the Department of Health & Children’s 
National Guidelines for Waste Disposal (119), which outlines the categorization 
and segregation of health care waste. 

♦ DISPOSAL OF SHARPS: 

 Syringes and needles should be disposed of as a single unit. 

 Used sharps should be carefully discarded into designated sharps containers at, 
or close to, the point of use.  

 Needles should not be re-capped, bent, broken or disassembled. 

 Sharps should not be passed from person to person by hand. 

 Guidelines should be available at local level on the management of needle stick 
and sharps injuries.  

♦ SPILLAGES 

 Spillages of blood, urine, faeces or vomit should be dealt with immediately 
wearing protective clothing (i.e. disposable gloves and apron).   

 For spillages of body fluid (e.g. urine, faeces or vomit),  

 Soak up as much of the visible material as possible with disposable paper 
towels and carefully place the soiled paper towels in a yellow plastic bag.  

 Clean the area using hot water and general purpose detergent and dry. 
Discard gloves and apron into a yellow waste bag. Wash and dry hands 
thoroughly.  

 Do not apply chlorine-based disinfectants to spillages of urine as it may 
result in the release of chlorine vapour. (133) 

 For blood spillages: 

 Decontaminate all blood spills with a chlorine based disinfectant (e.g. 
powder, granules or liquid containing 10,000ppm available chlorine) or 
suitable alternative, in line with the manufacturer’s instructions and local 
policy.   

 Wipe up the spillage with disposable paper towels and discard into a yellow 
plastic bag.  Wash the area with a general purpose detergent and water.  

 Discard gloves and apron into waste bag and wash and dry hands thoroughly.   
ENVIRONMENTAL DECONTAMINATION:  

 Routine environmental cleaning is required to minimise the number of 
microorganisms in the environment. 
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 Particular attention should be given to frequently touched surfaces and those most 
likely to be contaminated with blood or body fluids e.g. bedrails, mattresses, bedside 
tables, commodes, doorknobs, sinks, surfaces and equipment close to the patient.  

 Chemical disinfectants are not recommended for routine environmental cleaning but 
should be used on surfaces that are soiled, and during outbreaks. A freshly made 
0.1% hypochlorite (1,000ppm) solution may be used. The area should be well 
ventilated to avoid toxic fumes.  

 When using disinfectants, staff should follow the manufacturer’s instructions for 
dilution and contact times.  

♦ LAUNDRY CARE: 

 Laundry should be handled and transported in a manner that prevents transmission 
of microorganisms to other patients, HCW’s or the environment. 

 Laundry should be categorised and segregated according to recommended guidelines 
(121).  

 Staff handling used linen should wear gloves and a disposable plastic apron.  

 Soiled and infectious linen should be carefully placed in an alginate stitched or water 
soluble inner bag and then into an outer impermeable bag prior to transport to an 
approved laundry capable of dealing with potentially contaminated linen (121).   

 Staff should not manually sluice or soak soiled or infected linen /clothing because of 
the risk of cross infection (134). 

  Soiled linen should be transported and stored safely. 

♦ DECONTAMINATION OF MEDICAL EQUIPMENT:  

 Medical devices designated as “Single Use Only” must not be reprocessed or reused 
under any circumstances (MDA DB 2000), (MDD) 93/42/EEC  

       This symbol means “Single Use Only” (BS EN 980:1997). 
 Reusable medical equipment should be cleaned and reprocessed according to the 

manufacturer’s instructions and local policy.   

 Non-critical items such as commodes, intravenous pumps must be thoroughly 
cleaned and disinfected prior to use on another patient/resident. 
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Appendix N 

HAND HYGIENE  

Hand washing is the most important way to reduce the spread of infection in childcare 
facilities. (Adapted from: (135)) 
When should a childcare worker or child wash their hands? 
Before and after: 

 Eating, handling food, or feeding a child. 
 Giving medication. 
 Playing in water that is used by more than one person. 

After: 
 Changing a child’s nappy. 
 Using the toilet or helping a child to use the toilet. 
 Handling bodily fluids (mucus, blood, vomit) from sneezing, wiping and blowing 

noses, from mouths or from sores. 
 Handling uncooked food, especially raw meat and poultry. 
 Handling pets and other animals. 
 Playing in sandboxes. 
 Handling soiled laundry. 
 Handling waste. 
 Gloves are removed. 

Children and staff should wash their hands using the following method; 
 First check that there is a clean, disposable paper towel available. 
 Turn on warm water. 
 Moisten hands with water and apply liquid soap to hands. 
 Rub hands vigorously together until you get a soapy lather; continue for at least 10 

seconds.  Rub areas between fingers, around nail beds, under fingernails, jewellery 
and back of hands. 
 Rinse hands under running water until they are free of soap.  Leave the water 

running while you dry your hands. 
 Dry hands with a clean disposable paper towel.  
 If taps do not shut off automatically, turn taps off with a disposable paper towel. 
 Discard the disposable paper towel into a lined waste bin. 
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 Appendix O1 
 
Sample letter A: identification of other cases of diarrhoea in a childcare facility after index case 
has been identified (before a control strategy has been implemented). This letter is provided 
simply as a guide and can be adapted to individual circumstances.  
 
 
Regarding: Diarrhoea due to the E. coli O157 in your child’s childcare facility 
 
Dear Parent or Guardian, 
The HSE _________ Area is investigating the occurrence of diarrhoea in your child’s childcare 
facility. Another child has been diagnosed with a type of diarrhoea caused by E. coli O157. 
 
This infection causes diarrhoea, often containing blood, with stomach cramps. In some children, 
it may cause severe complications affecting the kidneys and blood system. One means of 
contracting it is by eating undercooked hamburger meat, but it can also be spread from person to 
person, particularly among small children. Infected children can excrete the bacteria in their stool. 
Contamination of their hands with stool can allow the bacteria to spread when the children handle 
toys and play together. 
 
Person-to-person spread of E. coli bacteria is common in preschool children. For this reason, we 
would like to make you aware of the occurrence of this infection in your child’s childcare facility. 
If your child develops diarrhoea during the next two weeks or has been ill in the past 3 weeks, 
please contact  ____________________ at the telephone number below.  
 
Contact person: ____________________ 
Telephone:______________________ 
Address:_________________________ 
 
Careful handwashing is the key to preventing the spread of this infection from person to person. 
 
Please do not hesitate to contact us if you have any questions or information. 
 
Yours Sincerely, 
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Appendix O2 
 
Sample letter B: Notification of parents/guardians after a control strategy has been implemented 
in a childcare facility. This letter is provided simply as a guide and can be adapted to individual 
circumstances. 
 
Regarding: Diarrhoea due to E. coli O157 in your child’s childcare facility 
 
Dear Parent or Guardian, 
The HSE ________ Area is investigating the occurrence of diarrhoea and /or haemolytic uraemic 
syndrome in the childcare facility (home) that your child attends. A specific type of bacteria has 
been found in the stool of a child that attends the day care centre (home). These bacteria often 
cause diarrhoea with stomach cramps; blood may also be present in the stool. In some children, a 
more severe complication known as HUS (haemolytic uraemic syndrome) may occur. This 
complication includes kidney failure and anaemia, and often results in prolonged hospitalisation. 
Fortunately most children do not develop HUS and recover completely from their diarrhoea.  
 
The E. coli O157 bacteria may be present in raw meat (especially hamburger) and unpasteurised 
milk. Eating meat that is not thoroughly cooked can lead to infection. Also, the bacteria can be 
spread from one person to another, particularly among small children. Infected children can 
excrete the bacteria in their stool, and contamination of their hands with stool can allow the 
bacteria to spread when children handle toys and play together. For this reason, these bacteria can 
spread to other children in a childcare facility. 
 
Since these bacteria can cause a serious complication such as HUS, it is necessary to determine 
immediately whether or not the infection is being spread in the childcare facility (home). 
Therefore the public health department staff will be asking you a series of questions about 
diarrhoea in your family. As it appears that more than one child in the childcare facility/home has 
been infected, it will be necessary to exclude all children from the childcare facility until each 
child has had a stool specimen that tests negative for the bacteria. It is essential that no children 
attend ANY childcare facility until two negative stools have been obtained, since this could allow 
the bacteria to spread to uninfected children, with the risk that they will develop HUS. This is 
likely to be inconvenient, but it the only way to ensure the safety of the children in your childcare 
facility and other centres. 
 
Older children (i.e. those more than 5 years of age) who attend the childcare facility before or 
after school have a lower risk of serious infection with these bacteria but stool cultures will be 
tested for the bacteria. 
 
Please contact ___________ at the telephone number below to arrange for the collection of the 
stool samples. 
 
Contact person: _______________ 
Telephone:__________________________ 
Address:_______________________________ 
 
Yours Sincerely, 
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Appendix P 

Recommendations of The Prevention of E. coli O157:H7 Infection: A 
Shared Responsibility (11) 
 

1. ON-FARM -Recommendations 
• Campaigns should be undertaken to raise farmers’ awareness of the serious illness caused by VTEC and 
their role in its control. 
• A task force should be established to determine the animal husbandry practices required to ensure the 
production of clean livestock under Irish conditions. 
• Advice should be made available to farmers on the best animal husbandry practices required to produce 
clean livestock. 
• Only cattle meeting the standards of cleanliness of categories 1, 2 and 3 of the Clean Livestock Policy of 
the Department of Agriculture and Food should be supplied to the abattoir. Only clean sheep should be 
supplied. 
• Surveillance should be undertaken to determine the VTEC levels in animals. 
• Animal slurry and manure should be managed in a manner that prevents contamination of water supplies 
or ready-to-eat fruit and vegetables.  
• Fruit and vegetables should be produced under a food safety management system based on Hazard 
Analysis Critical Control Point (HACCP). 
• Unpasteurised milk should not be consumed. 
 
 

2. THE ABATTOIR AND PRIMARY PROCESSOR -Recommendations 
• Abattoir management should ensure that only clean cattle and sheep are accepted for slaughter. Only 
cattle meeting the standards of cleanliness of categories 1, 2 and 3 of the Clean Livestock Policy should be 
accepted. 
• A clean carcass initiative should be adopted at all abattoirs, applying a policy of zero tolerance for visible 
faecal contamination on carcasses and red offal. 
• Legislation should be introduced to require abattoirs to put in place a food safety management system 
based on the principles of HACCP. In the interim, abattoirs should adopt such a system on a voluntary 
basis. 
• A task force comprising the FSAI, official agencies and industry should be established to advance a 
national hygiene training strategy for the meat industry. 
 
 

3. THE FOOD PROCESSING, DISTRIBUTION, RETAIL AND CATERING SECTOR-
Recommendations 

 
3.1 Processors 
• To fulfil their statutory obligation to implement a food safety management system based on the principles of 
HACCP, food processors should use the Guide to Good Hygiene Practice (IS 342:1997). 
• Raw and cooked food should be physically separated at all times during processing, storage, distribution 
and display. 
• There should be a continual process of food safety education and awareness in the workplace. • Food 
processors should ensure that minced meat and minced meat products and rolledmeat joints are supplied 
with clear cooking instructions. 
• Minced meat and minced meat products must be labelled to aid traceability and recall. 
• Vegetables and salads, prepared as ready-to-eat foods, must be washed with potable water. 
• Milk Pasteurising plants should regularly monitor pasteuriser effectiveness. 
 
3.2 Retailers 
• Food retailers should use the guide entitled Hygiene in Food Retailing and Wholesaling (IS 341:1998) to 
fulfil their statutory obligation to implement a food safety management system based on the principles of 
HACCP. 
• Raw and cooked food should be physically separated at all times during storage and display. 
• Appropriate temperatures should be used in the storage and cooking of food. 
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• Products manufactured from unpasteurised milk should be so labelled, indicating the risk of VTEC infection 
associated with their consumption. 
• Retailers should ensure that minced meat/products and rolled-meat joints are supplied to consumers with 
clear handling and cooking instructions. 
 
5.3 Caterers 
• Caterers should use the guide entitled Hygiene in the Catering Sector (IS 340:1994). 
• Raw and cooked food should be physically separated at all times during storage, preparation and display. 
• Caterers should ensure that their cooking procedures result in high risk meat products attaining at least 
70°C for two minutes or equivalent. 
• Fruit and vegetables should be washed thoroughly with potable water prior to consuming them raw. 
• Voluntary groups catering at functions should be made aware of the importance of good hygiene and food 
handling practices. 
 
6. CONSUMER ADVICE –Recommendations 
• Consumer awareness programmes on food handling and hygiene should be a priority. The prevention of 
cross contamination and temperature control should be the key messages.  
• Food hygiene education in the school curriculum should be expanded to reach all students, in the primary 
and secondary sectors. 
• Persons suffering from VTEC infection and their carers should receive detailed advice on personal hygiene 
and cooking procedures. 
• Persons suffering from VTEC infection should comply with work/school attendance restrictions. 
• Manufacturers of domestic kitchen equipment should achieve higher and more uniform standards, 
particularly, the incorporation of thermometers in refrigerators. 
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