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Background:
In May 2011, a large diarrhoea and haemolytic uraemic syndrome 
(HUS) outbreak caused by Shiga toxin-producing Escherichia coli 
(STEC) O104 occurred in Germany. Initial studies found associations 
between consumption of raw vegetables (cucumbers, tomato and 
salad) and disease. An additional study was conducted aiming at 
reducing the number of suspected food vehicles.

Methods:
A case-control study was conducted between 29 May and 4 June. 
Cases were adult HUS patients in three northern German cities; con-
trols were individually matched on age group, gender and neighbor-
hood (case-control ratio 1:3). Food items included those frequently 
mentioned in previous explorative interviews with other HUS pa-
tients and sprouts (reported by only 25% of explored interviewees). 
Exposure period was defined as the 2 weeks before diarrhoea onset 
(cases) or interview (controls). Association of food items and HUS 
were investigated using univariable and multivariable conditional 
logistic regression. After other investigations suggested sprouts as 
the vehicle (also reported in the media), a subset of participants was 
re-interviewed regarding sprout consumption; subsequent results 
were extrapolated.

Results:
Twenty-six cases and 81 controls were included. Univariably, con-
sumption of goat cheese and sprouts were significantly associated 
with disease. In multivariable analysis, cucumbers (OR=6.0, 95% CI 
1.1-31.3) and sprouts (OR=5.8, 95% CI 1.2-29) remained significant; 
88% of cases reported cucumber consumption, but only 25% report-
ed sprout consumption. Re-interviewed, additional 3/8 cases but 
0/37 controls recalled eating sprouts, raising the number of sprout-
eaters among cases to an estimated 52%.

Conclusions:
We found an association between sprout consumption and HUS. 
Sprouts are corroborated by other evidence as the vehicle of this 
outbreak. Sprout consumption appears particularly hard to recall. 
Therefore, the threshold for including such “stealth vehicles” into 
hypothesis-testing studies should be low.
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Background:
In spring 2011, Germany has faced the largest outbreak of haemo-
lytic uremic syndrome (HUS) ever. By May 23rd, the National Refer-
ence Centre for Salmonella and Other Enteric Pathogens (NRCSOEP) 
in Wernigerode has been the first laboratory to identify the serotype 
of the outbreak strain (OS), an enterohemorrhagic Escherichia coli 
(EHEC) O104:H4. Throughout the outbreak, the laboratory aimed to 
characterise the OS and design new diagnostic tools to confirm di-
agnosis and provide technical support to health professionals.

Methods:
Nationwide, clinicians diagnosing or suspecting EHEC and HUS cas-
es were asked to send stool samples or isolates to the NRCSOEP. 
After enrichment of coliforms in each sample, further characterisa-
tion was performed sequentially by multiplex PCR, serotyping, an-
timicrobial susceptibility testing, pulsed field gel electrophoresis 
(PFGE) and plasmid profiling. Once established that the OS was re-
sistant to 3rd generation cephalosporins, cultures on selective me-
dia were performed as an alternative to shorten diagnostic.

Results:
From May 19th to August 5th, 3244 samples were received, 2822 
were tested by culture, 1023 by PCR, 306 for antimicrobial suscep-
tibility, 239 by serotyping and 93 by PFGE. The OS was detected in 
36% of patients. By adapting diagnostic procedures, the confirmed 
OS diagnostic could be reduced from 5 to 2 days. Results were im-
mediately shared through national and international public health 
and food safety laboratory networks.

Conclusions:
Unusual pathogens such as the 2011 German OS are challenging and 
there is a need to learn how to deepen microbiological and molecu-
lar characterisation, exchange rapidly sufficient information and de-
velop new diagnostic rationales as timely and reliable as possible. 
The expertise gained by the NRCSOEP during the outbreak is now 
valuable for further studies such as molecular epidemiology and 
carrier studies.
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BAcKGRoUnD:
in may and June 2011, Germany experienced an unusual and large 
outbreak of haemolytic uremic syndrome (HUS) and diarrhoea 
caused by Shiga toxin-producing e. coli (Stec) o104:H4. An inves-
tigation was conducted in Denmark to identify Stec o104 cases and 
to investigate source and place of exposure in order to assist the 
German investigation.

metHoDS:
Hospitals and clinical microbiological laboratories were informed to 
report suspected Stec or HUS cases via telephone to Statens Serum 
institut. All cases were interviewed regarding disease onset, trav-
elling and food intake prior to disease onset. A cohort study was 
conducted among two groups of Danes who had visited the same 
restaurant in northern Germany. A case was defi ned as laboratory 
confi rmed Stec o104:H4 or a patient with HUS and travel history to 
Germany. German authorities were continually updated on the fi nd-
ings.

ReSULtS:
As of 7 July, 25 Danish Stec cases were identifi ed, 13 women and 
12 men aged 6–81 years. two were considered secondary cases. 
the incubation period ranged from 3–18 days (median 8 days). nine 
cases developed HUS. twenty-two cases had been travelling to Ger-
many before disease onset and they could all be linked to four spe-
cifi c places to eat. Results of a cohort study in one restaurant did 
not point out any specifi c food item or meal. the identifi cation of 
specifi c places of exposures for the Danish cases was used by the 
German authorities in the trace-back of food items.

concLUSionS:
the Danish Stec cases were important as outliers to the German 
outbreak and helped clarify incubation period and specifi c places 
of exposure. this underlines the importance of a good and timely 
international cooperation in complex outbreak situations.
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BAcKGRoUnD:
We investigated causes and circumstances of a large outbreak of Sh-
iga-toxin-producing escherichia coli (Stec) o104:H4 and hemolytic 
uraemic syndrome (HUS) that occurred in Germany in 2011.

metHoDS:
We conducted a matched case-control study, a recipe-based res-
taurant cohort study, as well as environmental, traceback and trace 
forward investigations.

ReSULtS:
the case-control study included 26 HUS cases and 81 controls. in 
univariable analysis illness was associated with sprout consump-
tion (matched odds ratio, 5.8; 95% confi dence interval (ci), 1.2 to 
29), and in multivariable analysis with sprout and cucumber con-
sumption. twenty-fi ve and 88% of cases reported having eaten 
sprouts or cucumbers, respectively. the recipe-based study among 
cohorts visiting restaurant K included 10 groups (n=168). thirty-one 
(18%) developed bloody diarrhea or Stec-confi rmed diarrhea. cus-
tomers who were served sprouts were signifi cantly more likely to 
become ill (relative risk, 14.2; 95% ci, 2.6-infi nite). P-values of rela-
tive risks of all other raw food items were greater than 0.15. Sprout 
consumption explained 100% of cases. traceback of sprouts from 
the distributor which supplied restaurant K led to producer A. All 41 
case clusters with known trading connections could be explained 
by producer A. microbiological tests on-site of producer A as well as 
seed and sprout samples were negative. Producer A was licensed as 
a horticulture company. on eU level no regulations exist for primary 
producers of sprouts regarding Stec. Later investigations of the eu-
ropean food Safety Authority identifi ed imported fenugreek seeds 
as the outbreak’s source.

concLUSionS:
our investigations identifi ed sprouts as the outbreak vehicle. Licens-
ing of sprout growing farms as food producers, hygienic measures 
during processing of sprout production and clear microbiological 
criteria regarding Stec need to be regulated on the european level.
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ESCAIDE External  
Evaluation-Milieu

ESCAIDE began in 2007, and hence 2011 is the 5th anniversary of the conference. As primary 
sponsors and organisers of the event, ECDC felt it timely to carry out an independent external 
assessment of the conference to assess if ESCAIDE meets the needs and expectations of the par-
ticipations, and fulfils its stated aims.
 
The external evaluation is being carried out by Milieu Law and Policy Consulting, a consultancy 
company based in Brussels, Belgium (www.milieu.be), who have some specialisation in evalua-
tion work. Iva Misigova will be representing Milieu at the ESCAIDE conference of 2011. Milieu will 
collect general impressions of the conference, but primarily they aim to carry out interviews and 
questionnaires with a number of ESCAIDE delegates both during and after the conference to sup-
port their evaluation. 
 
ECDC and the other organising partners would be grateful if you could find the time to support 
Milieu in their evaluation work, and give feedback on the various aspects of the conference both 
in 2011 and during the lifetime of the conference since it was launched in 2007. The feedback you 
provide will be valuable in assessing if the conference is valuable and useful to participants, and 
identifying areas for further improvement so that the future editions can provide more of the in-
formation and content that you wish to see. 
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