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What is HUS? 

• Classic triad 
• Microangiopathic haemolytic anaemia (film, LDH) 

• Thrombocytopenia 

• Acute kidney injury 

• 100-120 paediatric cases per year in UK 

• 90% follow infection with shiga-toxin producing E.coli (STEC or VTEC) 

• 10% “Atypical HUS” 
 

 

 

 



Clinical course of HUS 

• Management is entirely supportive 
• 50% require renal replacement therapy (mean 10 days) 
• Red cell transfusion 
• Nutrition 
• Folic acid supplementation 
• PICU often required 

• 1-3% acute mortality 

• Extra renal complications 
• 20-25% central nervous system 
• Severe colitis 
• Pancreatitis 

• Outcome 
• 12% End stage renal disease or death 
• 25% Chronic kidney disease 

 

 

 

 



• Diarrhoea positive or diarrhoea negative 

• D+ or D- 

• Typical or atypical 

• STEC or atypical 

Terminology for HUS keeps changing 



http://www.ecl-lab.ca/en/ecoli/pathogenesis.asp 

STEC pathogenesis 



• Herd-level prevalence rate (mean, 95% CI)  
• 0·236 (0·166–0·325) Scotland 

• 0·213 (0·156–0·283) England and Wales 

• Pat-level prevalence rate (mean, 95% CI)  
• 0·106 (0·067–0·163) Scotland  

• 0·069 (0·044–0·107) England and Wales 

• “Super-shedders” 

Prevalence of STEC in UK cattle 

Henry Epidemiol Infect 2017 



STEC epidemiology 



STEC epidemiology 

E coli O157:H7 cases per year England and Wales 



STEC epidemiology 



STEC epidemiology 



STEC outbreaks 



 
No one should die from eating salad 
Five people died from eating romaine 
lettuce in the past four months. Is the 
convenience of packaged salad worth 
the risk?  
By Julia Belluz@juliaoftoronto 
julia.belluz@voxmedia.com Jun 4, 
2018, 2:40pm EDT  
Share Tweet Share 

Frank NEJM 2011; Wadl Euro Surveill. 2011 https://www.cdc.gov/ecoli/2018/o157h7-04-18/map.html 

https://www.vox.com/authors/julia-belluz
https://www.vox.com/authors/julia-belluz
https://www.twitter.com/juliaoftoronto
mailto:julia.belluz@voxmedia.com
https://www.facebook.com/sharer/sharer.php?text=No+one+should+die+from+eating+salad&u=https://www.vox.com/2018/6/4/17424702/romaine-e-coli-outbreak
https://twitter.com/intent/tweet?counturl=https://www.vox.com/2018/6/4/17424702/romaine-e-coli-outbreak&text=No+one+should+die+from+eating+salad&url=https://www.vox.com/2018/6/4/17424702/romaine-e-coli-outbreak&via=voxdotcom
https://www.vox.com/2018/6/4/17424702/romaine-e-coli-outbreak


• Routine stool culture will only detect E.coli O157:H7 
• Sorbitol MacConkey Agar 

• Stool PCR for shiga toxin 
• Rapid 

• Detects virulence genes 

• Performed at some local laboratories and the PHE Reference Laboratory 

• Serological testing 

Detection of STEC 



STEC epidemiology 

• Detection of non-O157 STEC strains is increasing 
• O26 

• O103 

• O55 (Dorset 2014-2015 13/31 HUS) 

• O111 

• O103 

• O45 

• O104 

• Increased prevalence or better detection? 



July 2011 

Management of suspected STEC infection 



• Classical triad 
• MAHA 

• AKI 

• Thrombocytopenia 

• No evidence of infection with STEC 
• May have non-bloody diarrhoea 

• Relapsing 

• Familial 

• Progressive 

Atypical HUS (aHUS) 



Regulators CFH, CD46, CFI 

Auto-antibodies to CFH 

Opsonisation 

Chemotaxis 

Lysis/sublytic 
effects 

Abnormality Frequency 

Factor H (CFH) 24-27% 

Factor I 4-8% 

CD46 5-9% 

C3 2-8% 

Factor B 1-4% 

Anti-CFH 3-6% 

DGKEpsilon <1% 

Abnormalities of the alternative complement pathway 
cause atypical HUS (aHUS) 



Noris et al, Clin J Am Soc Nephrol 2010 

aHUS had a very poor prognosis 



Eculizumab 

Opsonisation 

Chemotaxis 

Lysis/sublytic 
effects 



Gruppo RA, et al. N Engl J Med. 2009;360(5):544-6. 
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Plasma Therapy Plasma Therapy 
Eculizumab 
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Case report 



Improvement in platelet count over 

27 weeks of eculizumab treatment 

Larry A. Greenbaum,  Marc Fila,  Gianluigi Ardissino,  Samhar I. Al-Akash,  Jonathan Evans,  Paul Henning,  Kenneth V. Lieberman,  

Silvio Maringhini,  Lars Pape,  Lesley Rees,  Nicole C.A.J. van de Kar,  Johan Vande Walle,  Masayo Ogawa,  Camille L. Bedrosian,  

Christoph Licht. Kidney International, Volume 89, Issue 3, 2016, 701–711 

 

Eculizumab is a safe and effective treatment in pediatric 
patients with aHUS 



Access to eculizumab for aHUS in England 

www.atypicalhus.org.uk 



Process for application for eculizumab 

Referral 

• Via telephone and 
NHS.net 

• 24h/7d service 

Virtual MDT 

• Two-way dialogue 

• Further info 
requested 

Decision within 24 
hours 

• Treat with ecu 

• Not for treatment 

• Treat if….. 

Local administration 
of eculizumab  

• Shared care  

• Monitoring 

• Outcome  

Samples sent urgently via courier 
ADAMTS13 
STEC investigations 
Complement genetics and autoantibodies 
Complement activation markers 

• Since April 2013 
• 94 paediatric referrals 

• 46 commenced upon 
eculizumab 



STEC testing 

• Samples MUST be sent to Public Health England Reference laboratory 
at Colindale 

• For just a single patient, sending appropriate specimens and liaising 
with microbiology could ultimately save the NHS millions of 
pounds!!! 

Claire Jenkins 
Head of E. coli Reference Service 

Public Health England 
 



 

• Meningococcal vaccination mandatory  

• Tetravalent (ACWY) 

• Bexsero 

• Vaccination Titres at 1 month 

• Revaccinate as required 

• Prophylactic antibiotics 

• Patient awareness 

 

Prof Ray Burrow 
Vaccine Evaluation Unit, Manchester 

Meningococcal Sepsis Prevention 



Eculizumab in STEC HUS 

Lapeyraque  
NEJM May 2011 



German outbreak 2011 

• 3816 STEC cases 

• 845 (22%) developed HUS  

• 54 deaths 

• 88% HUS cases were adults 

• E coli O104:H4 

• Rapidly convened industry 
sponsored trial of eculizumab 

Frank NEJM 2011; Wadl Euro Surveill. 2011 



The ECUSTEC trial 

Research Objectives: 
 

• To determine whether the severity of STEC HUS is less in 

those given Ecu compared to those given placebo 

• To assess the safety of Ecu in STEC HUS 

• To determine whether the incidence of CKD following STEC 

HUS is less in those receiving Ecu compared with those 

receiving placebo 

• To evaluate the cost-effectiveness of administration of Ecu in 

STEC HUS from the perspective of the NHS 

Eculizumab in Shiga-Toxin producing E. Coli Haemolytic 

Uraemic Syndrome (ECUSTEC): A Randomised, Double-

Blind, Placebo-Controlled Trial 
 



The ECUSTEC trial 

• 134 children over 4 years 

• Children aged 6m to 18y 

• Diagnosis of HUS 
MAHA 

Thrombocytopenia (platelets <150x109/l) 

AKI “injury” or “failure” category of pRIFLE criteria* despite correction of hypovolaemia 

• Diarrhoea within 14 days 

• All paediatric nephrology units in England, Wales & Scotland 

• Patient identification centres 
 

 

 
https://www.birmingham.ac.uk/research/activity/mds/trials/bctu/trials/renal/ECUSTEC/index.aspx  

https://www.birmingham.ac.uk/research/activity/mds/trials/bctu/trials/renal/ECUSTEC/index.aspx


The ECUSTEC trial - PIC 

• Patient identification centres (PIC) have a key role in the trial 
• Local hospitals where patients typically present and are diagnosed 

and stabilised 
• Early identification of potential patients 
• Liaison with renal unit 
• Provide families with brief information about the trial prior to 

transfer 
• Specific patient information sheet 

• 65 have confirmed capacity and capability 
• 100+ have been contacted 
• ecustec@trials.bham.ac.uk  

https://www.birmingham.ac.uk/research/activity/mds/trials/bctu/trials/renal/ECUSTEC/index.aspx  

mailto:ecustec@trials.bham.ac.uk
https://www.birmingham.ac.uk/research/activity/mds/trials/bctu/trials/renal/ECUSTEC/index.aspx


Working 
diagnosis of 

STEC HUS 
• Transfer arranged 

Under care of 
nephrologist 

Meets 
eligibility 
criteria 

• Can use data from local hospital 

• Hypovolaemia correction 

Informed 
consent 

First dose 
prophylactic 
antibiotics 

Randomis-
ation 

Meningo-
coccal 

vaccination 
• Defer if plt <50 

First dose trial 
medication given 

48 hours 

The ECUSTEC trial 



Blinded label 
MHRA approved label text and 

template to be used 

Pharmacy staff  
unblinded 

All other staff & BCTU 
are blinded 

Standard 
therapy 

+ 
Day 1 Placebo 
Day 8 Placebo 

+ 
Antibiotic 

prophylaxis 
 

Standard 
therapy 

+ 
D1 Eculizumab 
D8 Eculizumab 

+ 
Antibiotic 

prophylaxis 
 

Placebo arm Active arm 



Primary outcome 
measure 
 
Clinical severity score 
 
assigned following D60 
assessments 



• Pilot recruitment phase is included in the trial 

• Need to recruit total of 26 patients by November 2018 

• And to demonstrate retention in trial 
 

 

The ECUSTEC trial 



Recruitment 



• ECULISHU – France 
• Eculizumab 5 doses 

• Severe patients not included 

• Primary outcome measure renal only 

• ZITHROSHU – France  
• Azithromycin 

On going trials 



Key take home messages 

• HUS remains a significant cause of morbidity and mortality 

• Differentiating STEC HUS from aHUS is important 

• STEC testing requires liaison with microbiology colleagues 

• In confirmed or suspected STEC infection 
• Notify public health  
• Ensure good hydration 
• Avoid anti-motility agents and antibiotics 
• Be vigilant for HUS development 

• Research has transformed the management of aHUS 

• Ongoing trials examining role of eculizumab in STEC HUS 

• ECUSTEC is recruiting now 
• Is your site a PIC? 
• Early conversation with nephrology unit 
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