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The VTECThe VTEC
O104:H4 O104:H4 

outbreak strain: outbreak strain: really a really a ““newnew
bugbug”” ??
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Clinical course
Antibiotic treatment generally not recommended!

Mellmann et al., Clin. Infect. Dis. 2005
Bielaszewska et al., PLoS ONE 2007
Friedrich et al., Clin. Infect. Dis. 2007
Bielaszewska et al., Clin. Infect. Dis. 2008Adapted from Tarr et al., Lancet 2005



Enteroaggregative Enteroaggregative E. coliE. coli (EAggEC)(EAggEC)
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Genomic Characterization of 
Enteroaggregative 

Escherichia coli from children 
in Mali

Nadia Boisen et al. JID In Press



TESSy has reports of the below: TESSy 2007-2011
Serotype eae VT1 VT2 No HUS HUS NA Reporting Country

104:H2 Neg Neg VT2 1 DK

104:H21 Unk Unk Unk 1 AT

104:H- Neg VT1 Neg 1 NO

104:HUNK/NT Neg VT1 Neg 2 NO

104:UNK/NT eae Neg VT2 1 SE

Total 4 1 1 6 in total

Enternet had reports on 8 isolates: 2001-2006:
Serotype VT1 VT2 eae Reporting Country 2001 2002 2004 2005 2006 Total

104:HND neg VT2 ND NO 1 1

104:H21 VT1 VT2 neg DE 1 1

104:H4 neg VT2 neg FR 1 1

104:H4 neg VT2 neg DE 2 2

104:H7 VT1 neg eae DK 1 1

104:H7 VT1 neg neg AT 1 1

104:H7 VT1 neg neg DE 1 1

Total 3 1 2 1 1 8

No clinical data!!

25 May 18:4725 May 18:47



26 May26 May



26 May26 May



28 May 10:3328 May 10:33
Four strains - two from Danish patients, one 
from a German female and one from Finland 
(se the Finnish report of 25-05 at 15:10 pm) are 
positive for aggR, aatA, aaiC and aap.

We consider these as aggregative. 
All 4 strains are O104 and two have been 
confirmed as H4. They can be live slide 
agglutinated with K9 antiserum for quick 
identification because O104 is identical to K9. 
Further strain characteristics can be found at 
rki.de:
http://www.rki.de/cln_116/nn_217400/EN/Home/EHEC__O104__H4,templateId=raw,property=pu
blicationFile.pdf/EHEC_O104_H4.pdf 





Dear Flemming
We received four strains from your lab 
this morning. Thank you for this.

2. June 09:25

The real Time PCR procedure for the 
detection of the O104 serogroup gene 
works well…

31 May 10:3531 May 10:35



16 June 16 June 



TypicalTypical E. coliE. coli

Sorbitol positive, < 24 hours

β-glucuronidase positive

Resistant for for cefiximecefixime & tellurite& tellurite



Previous findings of O104:H4Previous findings of O104:H4

>90%>90%



Major findingsMajor findings
• the characterisation of an unusual combination of 

pathogenic features typical of EAggEC combined 
with the capacity to produce Vero cytotoxin in the 
outbreak strain;

• recommendations for simple diagnostic screening 
tools for primary laboratory detection of the 
outbreak strain in clinical specimens;

• a novel real-time PCR protocol for detection of E. 
coli O104:H4 in foods;

• presentation of the known occurrence and clinical 
presentation in humans and the likely reservoir.
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Additional findings of O104Additional findings of O104



Recent French isolate from TurkeyRecent French isolate from Turkey
>90%>90%

Courtesy of Francois-Xavier Weill, Institut Pasteur, Paris



The LancetThe Lancet
23 June23 June



Evolution of O104:H4Evolution of O104:H4
23 June23 June



20 July20 July



Comparison of the outbreak strainComparison of the outbreak strain
and EAggEC O104:H4 from Maliand EAggEC O104:H4 from Mali

27 July27 July
high degree of coverage
moderate coverage
little or no coveraged

vtx2a









The cucumber leadThe cucumber lead 26 May26 May



Source of the outbreakSource of the outbreak
Cucumbers positive for VTEC 26 May
Cucumbers negative for O104 30 May
No VTEC in Danish cucumbers 31 May





30 June30 June



Source of the outbreakSource of the outbreak
Cucumbers negative for O104 30. May
No VTEC in Danish cucumbers 31. May
Sprouts suspected 7 June
Sprouts the main suspected source 10 June
French outbreak 24 June
EFSA report 5 July



Task force conclusionTask force conclusion
Same supplier of seeds for sprouting in 
France and to the German sprouting 
producer in Lower Saxony leads to the 
conclusion that Fenu Greek seeds imported 
from Egypt in 2009 was the source.

Trigonella foenum-graecum

http://da.wikipedia.org/wiki/Fil:Illustration_Trigonella_foenum-graecum0.jpg


EHEC report RKIEHEC report RKI

33 55 1414

Detection of O104:H4 tookDetection of O104:H4 took
20 days in Germany20 days in Germany

8 days in Denmark8 days in Denmark



Lessons learnedLessons learned
• Inadequate diagnostic methods delayed detection of 

the outbreak strain
• The cucumber lead sidetracked investigations
• Notifications to RKI were delayed
• The incubation period was longer
• Sprouts are used in many ways eg in sandwiches 

and as topping
• Unusual and virulent E. coli pathotypes may arise at 

any time
• Research and international collaboration is essential 

in the investigations of food-borne outbreaks
• The networks worked well



New New paradigmparadigm

New risk New risk assesmentassesment of VTECof VTEC

HUS associated VTEC 
…

These virulence profiles have clinical relevant 
association with HUS; 
1. 
2. 
3. 
4. 

5. 

vtx1 and eae and O103:H2; 
vtx1 and vtx2 and eae; 
vtx2 and eae; 
vtx2 in an enteroaggregative E. coli (EAggEC)
eg. O104 or O111. 
vtx2d in eae negative VTEC.



National reference laboratories National reference laboratories 
–– primary diagnostic laboratoriesprimary diagnostic laboratories



Also from us at SSI!Also from us at SSI!
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