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Main points
A total of 402 confirmed cases of Shiga toxin-producing Escherichia coli
(STEC) 0157 were reported in England and Wales in 2020.

The lowest incidence of STEC 0157 was in the London region (0.29 per
100,000 population) and the highest in the South West region (1.04 per
100,000 population).

Children aged 5 to 9 years had the highest incidence of STEC 0157
infection (1.50 per 100,000 population, 95% confidence interval (Cl) 1.12 to
1.96).

One-third of confirmed STEC 0157 cases in England were hospitalised and
3% were reported to have developed Haemolytic Uraemic Syndrome
(HUS).

A further 286 specimens in England and 41 in Wales were positive for Shiga
toxins (Stx) genes on polymerase chain reaction (PCR) at the
Gastrointestinal Bacteria Reference Unit (GBRU) but an organism was not
cultured.

The most commonly isolated non-O157 STEC serogroup was STEC 026
(England: n=103 out of 553, 19%; and Wales: n=26 out of 268, 15%).

Three outbreaks of STEC involving 63 cases in England were investigated
in 2020.

Background
STEC, also known as Vero cytotoxin-producing Escherichia coli (VTEC), are
bacteria that can cause gastroenteritis. Symptoms vary from mild to bloody
diarrhoea and, in severe cases, can cause HUS, a serious and life-
threatening condition predominantly affecting the kidneys. A small
proportion of patients, mainly children, develop HUS (1).

The main reservoir for STEC is cattle although it is also carried by other
ruminants such as sheep, goats and deer. Transmission can occur through
direct or indirect contact with animals or their environments, consumption of
contaminated food or water, and person to person spread.

STEC infections can present as sporadic cases or as outbreaks. Large
national and multinational outbreaks have been associated with foodborne
transmission (2 to 4).
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The most common serogroup of STEC causing illness in England is 0157
(5). Other serogroups (termed non-O157) can also cause illness and have
been implicated in outbreaks in England, and elsewhere.

Frontline laboratories in England use culture methods to detect STEC 0157
by its inability to ferment sorbitol on selective media (MacConkey agar).
However, non-0157 STEC ferment sorbitol and there is no culture method
to differentiate non-O157 STEC from non-pathogenic E.coli in frontline
laboratories. Therefore, detection of non-O157 STEC relies on PCR.

The implementation and roll-out of a gastrointestinal (GI) PCR at frontline
hospital laboratories began in December 2013, and by December 2019
around 20% of frontline laboratories had adopted this approach, although all
frontline hospital laboratories in Wales now use PCR. As a consequence,
there has been a substantial increase in the detection of non-O157 STEC
cases. However, PCR is not universally used for detection of non-O157
STEC, and the true incidence in England remains unknown.

While non-0157 STEC can cause serious illness, variation exists among
non-O157 STEC serogroups in their associations with severe disease, likely
explained by differences in the virulence factors produced by different
strains. STEC can produce 2 Shiga toxins, Stx1 (of which there are 4
subtypes, 1a to 1d) and/or Stx2 (of which there are 7 subtypes, Stx2a to
2Q).

Stx2, specifically subtype Stx2a, is more likely to cause HUS in cases
infected with STEC (1, 6). The increasing numbers of non-O157 STEC has
led to the need to prioritise the public health actions due to insufficient
resources to follow up all cases. Risk assessment, based on clinical
symptoms and risk group of the patient and potential pathogenicity of the
strain of STEC infecting the patient, is challenging. In response, the Public
Health Operational Guidance for Shiga toxin producing Escherichia coli
https://www.gov.uk/government/publications/shiga-toxin-producing-escherichia-coli-
public-health-management) for the public health management of 0157 and
non-0157 STEC cases (including an algorithm to assist in follow-up
decision-making) was updated and published in January 2023.

National enhanced surveillance of STEC in England and Wales has been
undertaken since 2009. This report summarises the epidemiological data on
confirmed cases of STEC 0157 and non-O157 STEC cases in England in
2020 and compares it to previous years.

COVID-19 pandemic
During 2020 it is likely that the emergence of SARS-CoV-2 (COVID-19) and
subsequent non-pharmaceutical interventions (NPIs) implemented to control
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COVID-19 transmission affected notifications of STEC infections to national
surveillance in a number of ways. These include, but are not limited to,
changes which may have impacted ascertainment (for example healthcare
seeking behaviour, access to health care, availability or capacity of testing
and so on) as well as changes which likely impacted incidence (for example
closures of educational settings, limited foreign travel, closure of hospitality
and attractions such as petting farms and so on) which will have also varied
over time.

Therefore, trends presented in this report should be interpreted with caution.
Additional in-depth analyses examining the impact of the COVID-19
pandemic are underway which will be published separately.

Methods
The National Enhanced Surveillance System for STEC (NESSS) infection in
England began in January 2009 in order to supplement our understanding
of the epidemiology of STEC infection. The system collects a standard data
set of clinical, epidemiological and microbiological data for all STEC cases,
in order to improve outbreak recognition and facilitate public health
investigations. The data is collected from enhanced surveillance
questionnaires (ESQs) and reconciled with laboratory reports associated
with cases.

STEC is notifiable under the Public Health (Control of Diseases) Act 1984
and the Health Protection (Notification) Regulations 2010. In England, local
diagnostic laboratories report presumptive cases of STEC to UKHSA Health
Protection Teams (HPTs) and then refer samples to the GBRU for
confirmation and further testing.

Depending on the virulence profile of the STEC strain and the outlined
healthcare management process under the Operational Guidance
algorithm, each HPT arranges for ESQ to be completed to obtain a detailed
history of exposures 7 days prior to onset of illness.

The ESQ collects:

e demographic details
e risk status
e clinical conditions
e exposures including travel, food and water consumption
e environmental exposures
e outbreak status
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Completed ESQs are submitted to the national Gastrointestinal Infections
team at UKHSA to be included in NESSS.

For cases resident in England, data included in this report were validated
and extracted from NESSS and cases meeting the case definitions below
were included in analyses.

Welsh STEC cases are defined as a resident ofWales for wnom a sample
was referred to the GBRU. Laboratory data for cases in Wales was
extracted and validated from the UKHSA Gastro Data Warehouse (GDW).
Welsh data is included in Figure 1 as only laboratory data was available and
is excluded from other sections of the report other than the outbreak
section.

Data from the 2020 Office for National Statistics (ONS) mid-year population
estimates was used to provide denominators for the calculation of incidence
rates. All dates for the figures are based on the receipt date of a sample
specimen at the GBRU.

Both microbiological and epidemiological case definitions are described in
Tables 1 and 2 below.

Table 1: Microbiological case definitions
Classification Definition

Confirmed Positive STEC culture or PCR positive for stx genes
confirmed by GBRU

Probable Suspect case with serum antibodies to lipopolysaccharide
of E. coli 0157 or other STEC, detected at the GBRU (up
until March 2020 after which this method was
discontinued)

Table 2: Epidemiological case definitions
Classification Definition

Primary Asymptomatic case with no history of close contact with a
confirmed case in the 7 days prior to onset of illness

Secondary Case with a date of onset more than 4 days after the
primary case or where transmission is believed to be
through exposure to a primary case

Unsure It is not possible to determine whether the case is primary
or secondary with the information available. This may be
because the patient was lost to follow-up, is asymptomatic
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Classification Definition
or in an outbreak where it is not possible to identify the
primary cases

Travel- Case who has reported any travel outside of the UK in the
associated 7 days prior to their date of onset of illness

Asymptomatic Aperson from whom STEC was identified through contact
screening procedures but who is asymptomatic

Data

Cases of STEC in England and Wales in 2020

In 2020, 1,419 confirmed cases of STEC were reported in England and
Wales; these comprised 402 culture-confirmed cases of STEC serogroup
0157 (365 cases in England and 37 in Wales) and 690 cases (557 in
England; 133 in Wales) where a serogroup other than 0157 was isolated
(non-O157). For a further 329 cases, samples were confirmed as STEC by
testing positive by PCR for stx genes, but STEC was not cultured (288 in
England; 41 in Wales).

Seven confirmed cases were infected with multiple serogroups:

e 0145 and 0157
e 026 and 0157
e 0125ac and 0145
e 0145 and 0146
e 026 and 0168
e 091 and 0146
e 087 and 0113

Between January and March 2020, there were 2 probable cases with
serological evidence of STEC infection, with antibodies detected to 0157
lipopolysaccharides in both cases (England: 2; Wales:0). After March 2020
this method was discontinued.
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The crude incidence rate of confirmed STEC 0157 in England and Wales
was 0.68 per 100,000 cases (95% Cl 0.61 to 0.75), continuing the
downward trend observed since 2015 (Figure 1). It is the lowest rate
reported annually since 1996, when testing began in England for STEC
0157 on all faecal specimens from patients with suspected gastrointestinal
infection (7). However, it is likely that the COVID-19 pandemic contributed to
the drop in 2020 so this trend should be interpreted with caution.

Figure 1: Incidence of STEC 0157 culture-confirmed cases by year,
England and Wales, 2006 to 2020
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Figure 2: Incidence of STEC 0157 in England by region, 2020 only

https://www.gov.uk/government/publications/escherichia-coli-e-coli-o157-annual-totals/shiga-toxin-producing-escherichia-coli-stec-data-2020 8/23

INQ0006265530008



17/09/2025, 16:33 Shiga toxin-producing Escherichia coli (STEC) data: 2020 - GOV.UK

STEC 0157 cases per 100,000 population
x

029 - 0.44

C 044 - 0.59
K__Jo59-0.74

074-089
0.89 - 1.04

South Enst

>

Coordinate System: British National Grid
Projection: Transverse Mercator
Contains Ordinance Survey data © copyright and database right 2019
Contains National Statistics data © copyright and database right 2019

The highest incidence of STEC 0157 was in South West (1.04 cases per
100,000 population, 95% Cl 0.79 to 1.34) and the lowest was in the London
(0.29 cases per 100,000 population, 95% Cl 0.19 to 0.42) (Figure 2).

Age, gender and seasonality of STEC 0157 cases
Of 365 confirmed STEC 0157 cases in England, 195 (53%) were female. In
2020, children aged 5 to 9 years had the highest incidence of infection (1.50
per 100,000 population, Cl 1.21 to 1.96), unlike in previous years where the
highest incidence was in children aged 1 to 4 years.

In all age groups aged under 19 years, males had the highest incidence in
2020; females had a higher incidence in all age groups aged over 20 years
except those groups aged 60 to 69 years, and aged 70 to 79 years (Figure
3). This differs to previous years where incidence was generally higher for
females in the 3 age groups of those aged 9 years and under.

Figure 3: Age-specific incidence rate of STEC 0157 cases in England,
2020 only
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As per previous years, STEC 0157 infections displayed a distinct
seasonality with the peak of infection in the summer months, usually July or
August. However, in 2020 infections peaked later, with the highest number
of cases reported in September and following low levels of reporting which
coincided with the emergence of COVID-19 and the implementation of
control measures from March 2020 onwards (Figure 4).

Figure 4: Seasonal trend of laboratory confirmed cases of STEC 0157
in England, 2015 to 2020
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