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Shiga toxin-producing E. coli (STEC) 

• Gastrointestinal pathogen that causes severe bloody diarrhoea and 
Haemolytic Uraemic Syndrome. HUS is associated with long-term 
renal, cardiac and neurological complications and can be fatal.

• Treatment options are limited as antibiotics contraindicated

• Zoonotic – animal reservoir is mainly cattle, sheep and goats, but 
almost all animals can be transiently colonised and act as secondary 
transmission vectors

• Transmission to humans can be food or waterborne or via direct 
contact with animals or their environment.

https://www.google.co.uk/imgres?imgurl=http://catchwordbranding.com/static/uploads/2011/01/farm-animals.jpeg&imgrefurl=http://catchwordbranding.com/catchthis/fun-stuff/cow-chicken-turkey-pig-unjust-farm-animal-epithets/&docid=xJ7zCXkz0f6eWM&tbnid=H8mCrwtWYIX3tM:&w=808&h=627&ei=MqksUpDwLoOg0wXL-oGYDg&ved=0CAIQxiAwAA&iact=c


STEC O157:H7 1983-2012

• STEC emerged in the UK in the 1980s as a 
cause of outbreaks of HUS in children 

• The most common type was STEC O157:H7 

• Diagnostic algorithms and surveillance 
strategies were developed to focus on this 
serotype.



STEC O157:H7 2009-2022



Diagnostic algorithms for STEC

• STEC O157:H7 is inherently resistant to cefixime and 
tellurite and is unable to ferment sorbitol

• Grows on a selective agar called CT-SMAC (Cefixime 
Tellurite-Sorbitol MacConkey agar)

• In 2014, NHS laboratories in England began 
implementing PCR for the detection of all STEC serotypes

• Majority of non-O157 STEC are sorbitol fermenters and 
therefore, even if they grow on CTSMAC, they cannot be 
differentiated from commensal gut flora on CT-SMAC

• Faecal specimens testing PCR positive for STEC sent to 
GBRU for confirmation and culture



STEC other than serotype O157:H7 (non-O157 STEC)
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STEC O26:H11

• STEC O26:H11 is the most frequently detected non-
O157 STEC serotype 

• Most common non-O157 STEC isolated from patients 
with STEC-HUS in England

• STEC produces two types of Shiga toxin (stx1 and stx2) 
that can be divided into at least 10 different subtypes 
(stx1a-stx1d and stx2a-stx2g)

• STEC harbouring stx2a are significantly associated with 
causing STEC-HUS

• Proportion of STEC O26:H11 that have stx1a has 
decreased, whereas the proportion that have stx2a has 
increased.



STEC O26:H11: clinical outcome

STEC O26 stx2a STEC O26 stx1a/stx2a STEC O26 stx1a STEC O157 

Symptom % % % %

Diarrhoea 91 99 99 93-95

Abdominal pain 81 93 84 80-83

Blood stool 43 65 56 61-62

Nausea 54 49 50 46-48

Vomiting 46 41 34 35-37

Admitted to hospital 44 32 25 34

Fever 37 42 41 33-34

HUS 24 6 - 3.5

Outcome died 2 - - n/a



STEC O26:H11: epidemiology & outbreaks

• Like STEC O157:H7, STEC O26:H11 is endemic 
in the UK cattle population

• Outbreaks have been associated with: 
❖ Petting farms
❖ Unpasteurised dairy products
❖ Ready to eat salad vegetables

• Like STEC O157, STEC O26:H11 has a low 
infectious dose. Household transmission and 
outbreaks in nursery school settings are 
common



Outbreak of STEC O26:H11 linked to mixed salad leaves



Outbreak of STEC O26:H11 linked to mixed salad leaves

• Across the UK, 32 cases were identified, median age of 
27 years and 64 % were male; six cases were 
hospitalised. 

• Association with consuming pre-packed sandwiches 
purchased at outlets belonging to a national food chain 
franchise (OR= 183.89, p<0.001)

• Common ingredient was a mixed salad (Apollo and 
Iceberg lettuce and spinach leaves)

• Microbiological testing of food and environmental 
samples were negative for STEC O26:H11, although 
STEC O36:H19 was isolated from a mixed salad sample 
taken from premises owned by the implicated food 
business operator



Detection of non-O157 STEC from clinical specimens 
and food samples 

• Detection of all STEC serotypes from clinical 
specimens and food samples requires PCR 
targeting the Shiga toxin (stx) genes 

• Clinical specimens and food samples testing 
positive for stx can be cultured on STEC 
Chromagar

• Purple colonies on Chromagar can be 
agglutinated with antisera to the common 
STEC serotypes associated with the most 
severe clinical outcomes, specifically 
O26,O103, O111, O145

• And submitted to GBRU or SERL for 
confirmation and typing 



Summary

• Notifications of STEC O157 have declined in the UK over the 
last 10 years

• Notifications of non-O157 STEC have increased, due in part to 
the implementation of PCR at a subset of local diagnostic labs

• STEC O26 is the most common non-O157 STEC serotype and 
has similar characteristics to STEC O157:

❖ Ruminant animal reservoir
❖ Foodborne 
❖ Low infectious dose
❖ STEC-HUS

• STEC O26 grows as a purple colony of Chromagar and 
agglutinates with E. coli O26 antisera.



STEC O26:H11: who and where?


