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Overview E.coli

CDC: Guide to confirming a diagnosis in foodborne disease;
CDC 2003, CDC: Diagnosis and management of foodborne illnesses;
CDC 2004, Donnenberg 2005

Diarrheagenic Escherichia coli

Last updated October 31, 2006
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Revised case definition

Date: Tue 7 Jun 2011

Source: ECDC [edited]
<http://www.ecdc.europa.eu/en/healthtopics/escherichia_ coli/

epidemiological data/Pages/EU case definition.aspx>

EU case definition for diarrhea and hemolytic uremic syndrome (HUS)
caused by the epidemic strain Shiga toxin 2-producing _E. coli (STEC)
0104:H4

Possible Epidemic Case:
Any person who developed on or after 1 May 2011:

STEC diarrhea defined as: acute onset of diarrhea or bloody diarrhea
AND at least one of the following laboratory criteria:
- -isolation ofan _E. coli_ strain that produces Shiga toxin 2 (Stx2) or

harbors stx2 gene;

oo
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- - direct detection of stx2 gene nucleic acid in feces without strain

isolation.

STEC HUS defined as:

Hemolytic Uremic Syndrome (HUS) defined as acute renal failure and
at least one of the following clinical criteria:

- - microangiopatic haemolytic anemia,

- - thrombocytopenia.

Probable Epidemic Case:

any person meeting the criteria for a possible case of STEC diarrhoea
or STEC HUS

AND

during the exposure period of 14 days before the onset of illness, meeting
at least one of the following epidemiological criteria:

- - stay in Germany or any other country where a confirmed case has
probably acquired infection;

- - consumption of food product obtained from Germany;

- - close contact (e.g., in a household) with a confirmed epidemic case.

Confirmed Epidemic Case:

any person meeting the criteria for a possible case,

AND

isolation of a STEC strain of serotype O104:H4

OR

isolation of a STEC strain of serotype O104 AND fulfilling

epidemiological criteria for a probable case
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Characterization of the outbreak strain:

The outbreak strain has the following characteristics:

- - Shiga toxin producing _E. coli_ of serotype O104:H4

- - Shiga toxin 2a+ (Stx2a positive)

- - Intimin, eae - (negative )

- - Enterohemolysin - (negative)

- - EaggEC Virulence plasmid:

aatA-PCR: + (positive) (ABC-transporter protein gene)
aggR-PCR: + (positive) (master regulator gene of Vir-plasmid genes)
aap-PCR: + (positive) (secreted protein dispersin gene)
aggA-PCR: + (positive) (AAF/I-fimbral subunit-gene)
aggC-PCR: + (positive) (AAF/I-fimbral operon-gene)

MLST sequence type:

--ST678 (adk 6, fumC6, gyrB 5, icd 136, mdh 9, purA 7, recA 7)
- - ESBL production (CTX-M-15)

Further characterization of the STEC strain should be performed if
possible by testing for:

- - full serotype;

- - eae and aggR genes;

- - subtype stx2 and genotyping by MLST;

- - Xbal PFGE;

- - ESBL (Extended Spectrum Beta-Lactamase

Date: Fri, 5 Aug 2011 16:43:20-0400 (EDT)
From: ProMED-mail <promed@promed.isid.harvard.edu>
Subject: PRO/AH/EDR> E. coli 0104 - EU (35): final update,

commentaries
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3189711917910 Channel NewsAsia (CNA), Agence France-
Presse (AFP) report

G‘Iﬂ;ﬁl ﬁ"rN Enteroaggregative phenotype

Date: Tue 7 Jun 2011

Au'ldly

<http://www.channelnewsasia.com/cna/cgi-bin/search/
search_7days.pl?status=&search=e.%20coli&id=1133714>

Germany’s deadly _E. coli_ [O104] strain is found mainly in humans
rather than animals, the Tagesspiegel newspaper reported on Tue 7
Jun 2011, citing scientific research. The bacterium, responsible for
[now 27] deaths and over 2000 contaminations, does not belong to
typical strains of enterohemorrhagic _E. coli_ (EHEC), butrather to an
enteroaggregative E. coli , known as EAEC, characterized by

substantial diarrhea.

EAEC strains are not found in the digestive track of cattle, but rather in
that of humans, according to Lothar Beutin, an expert at Germany’s
Federal Institute for Risk Assessment. “Such pathogens are well adapted
to man,” said Beutin, who believes it very unlikely the bacteria could
have been passed on by liquid manure from animals. The bacteria is
especially dangerous to man because it sticks to the human gut and

produces poison known as Shiga toxins.

o&&E
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Communicated by:
ProMED-mail

<promed@promedmail.org>

[See discussion about EAECs and the genetics of the outbreak strain
below. - Mod.LL]

[2] Outbreak strain genetics

Date: Tue 7 Jun 2011

Source: The Wall Street Journal [edited]
<http://online.wsj.com/article/SB1000142405270230477830457637365
0243960700.html?mod=googlenews_wsj>

The culprit behind Europe’s deadly E. coli outbreak appears to be an
evolved and extremely toxic version of a bug first identified in Munster,
Germany, in 2001, according to genetic analyses done by 2 separate

teams of scientists.

Identifying the bug’s ancestor may help scientists identify the origin,
spread and source of the disease. Such genetic comparisons could also
help researchers explain the biological mechanism that makes the 2011
bacterium so virulent, while providing clues for future diagnostic tests

or effective drugs.

Researchers said the quick genetic analysis will help unlock the mystery.
“Everything we know so far indicates it is an evolved strain,” said

Alexander Mellmann of the University Hospital of Munster, who was
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involved in one of the genetic analyses. “If it was completely unknown,

we’d struggle a lot more in our effort to fight it.”

In addition to Dr Mellmann’s group, a separate team from BGI, formerly
known as the Beijing Genomics Institute, and University Medical Center
Hamburg-Eppendorf compared the genetic material of the 2001 and
2011 strains. They found that 7 genes crucial to both bugs’ survival are

identical, as are 12 virulence/fitness genes shared by both.

The 2001 strain caused fewer than 5 identified cases worldwide, and
scientists never did identify its natural reservoir, where a new strain of
the E.coli_bug can originate, such as in cattle. But the genetic analysis
showed that as the 2001 bug likely swapped genetic material with other

bacterial strains, some big changes occurred.

The 2011 version turns out to be resistant to § classes of antimicrobial
agents, including penicillins, streptomycin, and sulfonamides. The likely
reason is that rapid evolution “resulted in the gain of more genes during
the last 10 years” that conferred immunity against many more

antimicrobial agents, according to BGI.

The twin sets of genetic analysis of the 2011 bug were conducted at
unprecedented speed thanks to a new kind of gene-sequencing machine
used by both teams. Most DNA sequencers use light beams to read the
code of an organism’s genome, and the process can take a week to
complete. A newer machine, known as an ion torrent, does the job
more quickly. For example, it took 3 days to complete the process of

sequencing the 5.4 million “letters” of the latest bug’s genetic code.

oY)
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[Byline: Gautam Naik, Laura Stevens]

Communicated by:
ProMED-mail

<promed@promedmail.org>

The outbreak organism is probably better referred to as
enteroaggregative verocytotoxin-producing_E. coli (EAggEC VTEC)
0104:H4 since it has characteristics of both EHEC and EAEC.

Such organisms are rare but have been linked to outbreaks of hemolytic
uremic syndrome before as apparently first reported in 1998 regarding
an outbreak of HUS in France (1). Like our current isolate, this strain
(2), was subsequently found to be a hybrid of enteroaggregative and
enterohemorrhagic E. coli_ strains but was a O111:H2 serotype. It

was eae negative and produced Shiga toxin 2, not Shiga toxin 1.

The stx2 gene of the organism showed 100 percent homology with an
O157:H7 stx2 gene. The O111:H2 hybrid was shown to demonstrate
the typical aggregative pattern of EAEC as described below. No mention
of whether the O111:H2 strain contained the “high-pathogenicity island”
(HPI) seen in _Yersinia_ species (pestis, enterocolitica and
pseudotuberculosis), which apparently was found in the current outbreak
strain. This HPI has been described before in pathogenic E. coli_ but
not in EHEC strains (3).
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The outbreak in France (1), however, was more typical of usual HUS
outbreaks, involving mostly children. Additionally there was no mention

of prominent neurological symptoms as in our current outbreak strain.

Enteroaggregative E. coli_ were initially described in 1987 as an
isolate from a Peruvian child with diarrhea and subsequently been
associated with acute and chronic diarrhea in children throughout the
world and as a significant cause of traveler’s diarrhea (4) and is more
likely to be resistant to antimicrobials as compared to enterotoxigenic
_E. coli_. These are primarily human pathogens rather than zoonotic

as EHEC strains are.

The EAEC strains appear to be pathogenic via their ability of aggregate
intimately with each other and to cells. One of the characteristics of
EAEC is the ability to form “stacked-brick” formation when cultured
with HEp-2 cells primarily mediated through ‘the AggR gene. EAEC

strains do not have characteristic O antigens as EHEC strains do (5).

Although the chimeric combination of genes of the current O104:H4
has not entirely been reported, ProMED-mail awaits more information
regarding the combination of genes in the hybrid. It is possible that the
aggregative characteristics of the strain may allow it to deliver more
toxin to the host, rather than producing more toxin. Perhaps the
characteristics of the binding of this specific pathogen may allow it to

bind better to adult female intestinal cells, explaining the high rate of

attack in this cohort.
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Eurosurveillance: EaggEC VTEC O104:H4: further
description

Date: Tue 14 Jun 2011

Auldnn

<http://www.eurosurveillance.org/ViewArticle.aspx?
Articleld=19889>

Characteristics of the enteroaggregative Shiga toxin/verotoxin-producing
_E. coli_ O104:H4 strain causing the outbreak of HUS in Germany,
May to June 2011

The E. coli_ strain causing a large outbreak of hemolytic uremic
syndrome and bloody diarrhea in Germany in May and June 2011
possesses an unusual combination of pathogenic features typical of
enteroaggregative E. coli_ together with the capacity to produce Shiga
toxin. Through rapid national and international exchange of information
and strains, the known occurrence in humans was quickly assessed.
We describe simple diagnostic screening tools to detect the outbreak
strain in clinical specimens and a novel real-time PCR for its detection

in foods.

obo
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Sequence of events

Having received the 1st Early Warning Response System (EWRS)
alert issued by the Robert Koch Institute (RKI) in Germany on 23 May
2011 about an increase in the number of patients presenting with
hemolytic uremic syndrome (HUS) and bloody diarrhea caused by
Shiga toxin-producing E. coli (STEC), with more than 30 possible
cases reported since the 2nd week of May 2011, the WHO Collaborating
Centre (WHO CC) for Reference and Research on _Escherichia and
_Klebsiella_at Statens Serum Institut (SSI) in Denmark issued an alert
to the Danish _E. colinetwork of regional hospitals on the same day.
On 24 May 2011, Hvidovre University hospital reported a German
patient who had been diagnosed with Shiga toxin/verotoxin-producing
_E.coli_ (STEC/VTEC) and referred the strain to SSI. The WHO CC
found that this 1st isolate was of serotype O104:H4 and produced Shiga
toxin (Stx)/verotoxin (VT) as also reported by RKI.

Referral from other regional hospitals identified the German outbreak
strain in further patients in Denmark during the next days. This information
was immediately shared by postings on the Urgent Inquiry Network
(UIN) Epidemic Intelligence Information System (EPIS) hosted by the
Food and Waterborne Diseases and Zoonoses (FWD) Surveillance
Network of the European Centre for Disease Control and Prevention
(ECDC), and emails to FWD, the European Union Reference Laboratory
for E.coli_ (EU-RL) and the 2 associated networks including public
health (ECDC) and food safety (EU-RL) reference laboratories, the
Global Food-borne Infections Network (GFN), Food Safety, WHO

-
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Geneva and the WHO Regional Office for Europe, and PulseNet at the
CDC in the USA.

Having verified the specific characteristics of 8 of the Danish outbreak
strains, the WHO CC sent the index strain and the reference strain for
the 0104 antigen to the EU-RL in Rome. The strains were received on
31 May 2011 and tested positive by the EU-RL using a novel real-time
PCR developed at the EU-RL and its network for detection of E. coli
strains of serotype O104:H4. Thus, within a week, screening tools and
anovel PCR protocol for detection of the outbreak strain in clinical
specimens and in foods were developed, tested and shared with national
as well as international networks. In return, members of the networks
contributed with their existing knowledge of E. coli_strains of serotype
0104:H4, thereby collectively adding to the existing knowledge of this
pathogen and describing the relevant characteristics of the reported

strains for public health investigation.

The outbreak strain

The Danish isolates were PCR-positive for the aggR gene, which is
typical of enteroaggregative E. coli (EAggEC). Further analysis
showed that the outbreak strain (1st 8 isolates from Danish patients)
were also positive for the following genes: sigA, sepA, pic, aatA, aaiC,
aap, as well as aggA, which encodes the major component of the AAF/
I'adhesin. AAF/1 is a fimbrial organelle usually associated with a strong
ability to form biofilms and haemagglutination with human erythrocytes.
Preliminary testing at WHO CC showed that the isolates were moderate

to good biofilm producers particularly in Dulbecco’s minimum essential

A2 oo
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medium (DMEM) supplemented with 0.45 percent glucose, which is
typical and defining for EAggEC strains. The outbreak strain was a
typical E. coli_: lactose-positive, sorbitol-fermenting and beta-
glucuronidase-positive. Furthermore, the strain was positive for iutA
encoding an aerobactin receptor found in 80 percent of extraintestinal
pathogenic _E. coli_ isolated from urosepsis (2) and negative for the

STEC-associated adhesin (saa) and cytotoxin subtilase (subAB).

Taken together, these data indicate that the outbreak strain is indeed a
typical EAggEC strain that has acquired the bacteriophage encoding
Stx/VT. Using a novel protocol for subtyping of stx/vtx genes (3), we
have shown that the gene encoding Stx/VT is stx2a/vtx2a.

Sequence analysis of the published stx2a/vtx2a sequence (SRX067313
on <http://www.ncbi.nlm.nih.gov/sra>) showed 100 percent amino acid
identity of the holotoxin to Stx2a/VT2a from E.coli_ O157:H7 EDL933
isolated from Michigan ground beef'in 1983 (accession number X07865
(4)) but differed by one nucleotide at position 867 (C instead of T),
making the nucleotide sequence identical to the sequence found in
sorbitol-fermenting O157 strains from Germany in 2002 and 2005
(accession numbers AY 143336 and AY 143337, unpublished),
DQ231589 and DQ231590 (5), and Scotland in 2006 (EU526759) (6).
This sequence variant of stx2a/vtx2a has also been detected in isolates
from seagulls (accession number AB030484, unpublished) and human
isolates of different serotypes: E. coli  O121:H19 from Canada
(DQ143182 and DQ143183) (7) and Idaho, USA (EF441611) (8), and
O111:H8 also from Idaho, USA (Ef441606) (8).
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These findings could explain the unexpectedly high level of virulence
ina STEC/VTEC strain negative for the attaching/effacing pathogenicity
island. It is indeed conceivable that the enteroaggregative adherence
phenotype could have allowed these E. coli_ O104 strains to colonize
the intestinal mucosa of the affected patients as efficiently as the typical
eae-positive STEC/VTEC strains. The different mechanism of adhesion
might also explain why this strain is more likely to cause severe disease
in adults rather than in children, as would be usual for typical HUS-
associated STEC/VTEC: adults and children might differ in their
susceptibility to the adherence and/or colonization properties of this
type of EAggEC strain. Obviously, elucidating this aspect requires
dedicated studies, and we cannot exclude that the different rates of
HUS between adults and children observed in the current outbreak just

reflect a difference in the exposures.

Screening for the outbreak strain

Plating clinical samples on extended-spectrum beta-lactamase (ESBL)
plates, such as commercially available Tryptone Bile X-Glucuronide
(TBX) medium, will allow growth of the outbreak strain and inhibit the
majority of other E. coli_strains. Excellent growth of the index strain
(only one of the strains has been tested so far) from the outbreak has
also been observed as light red colonies on cefixime tellurite sorbitol
MacConkey (CT-SMAC) plates at 37 C, 41.5 C and 44 C (Jeppe Boel,
personal communication, 3 Jun 2011). Since cefixime belongs to the
class of cephalosporins, it seems likely that the strain can overcome the
cefixime concentration in CT-SMAC, but apparently it is also able to

overcome the tellurite concentration.
-
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For quick screening of clinical samples, K9 antiserum for live slide
agglutination can be used in both primary and secondary testing
laboratories. This is because the 0104 O antigen is identical to the K9
capsular antigen (9). The K9 antiserum is readily available from SSI
Diagnostica, Hillerod, Denmark (<ivdorders@ssi.dk>) and described
on the SSI website (10). At SSI, we have agglutinated culture from
confluent growth, but pools of 5 to 10 individual colonies can also be
agglutinated. Immediate positive reactions indicating the presence of
_E.coli_ 0104 have all been confirmed by conventional serotyping of
O and H antigen, presence of stx2a/vtx2a and lack of the eae gene.
Based on our observations so far, all weak reactions have turned out to
be negative for the outbreak strain. The strain can also be detected by
anumber of methods targeting the stx2/vtx2 gene by PCR, RT-PCR or
commercial Stx/VT detection kits. The strain must also be negative for

the eae gene and confirmed for O104.

Food samples should be enriched in Buffered Peptone Water (225 ml
for 25 g test portion) and incubated for 18 to 24 hat 37 C ?? 1 degree C.
DNA extracted from a one ml aliquot is purified and tested for the
presence of stx/vtx genes (1st step of the real-time PCR procedure
described in the ISO/TS 13136:2011(E) method (11)).

Samples positive for stx/vtx genes (regardless of the presence of the
eae gene) are tested for the O104-associated gene (wzxO104) (12).
The wzxO104-positive enrichment cultures are plated onto 2 media: (i)
MacConkey agar, or TBX, or any other medium suitable for E. coli
isolation, and (ii) a more selective medium containing an antibiotic

supplement. Colonies positive for stx/vtx genes are identified for the
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0104 antigen-associated gene wzxO104 and the gene encoding the
H4 flagellar antigen, fliCH4 (12). Conventional serotyping can be
performed by standard methods (13). Other markers can be tested by
either conventional or real-time PCR for further characterisation. DNA
from an outbreak strain provided by the Robert Koch Institute to be
used as positive control in the PCR assays can be obtained from Istituto

Superiore di Sanita (ISS) in Rome (<crl.vtec@iss.dk>).

To the best of our knowledge, this unusual combination of virulence
factors of STEC/VTEC and EAggEC has rarely been described in
humans. A strain of serotype O111:H2 (14) caused a small outbreak of
HUS in France in 1995, but the episode involved children, as is typical
for STEC/VTEC (15). As in the present outbreak in Germany, the
association of the French strains with severe disease (HUS) supports
the view that this unusual combination of virulence factors might confer

avery high degree of virulence.

Serotype O104:H4

Sporadic cases of stx2/vtx2-positive _E. coli_ serotype O104:H4 have
been reported. These reports include 2 isolates from patients with HUS
in Germany in 2001 (16), one in France in 2004 (data from the dedicated
EU surveillance network Enter-net; not including clinical information),
one from a case of HUS in Korea in 2005 (17), 2 HUS cases in the
Republic of Georgia in 2009 (unpublished information provided via
PulseNet, USA CDC), and an uncomplicated case of diarrhoea in
Finland in 2010 (reported to FWD on EPIS). The isolates from Germany

obb
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2001, Finland 2010 and the Republic of Georgia 2009 were EAggEC
and STEC/VTEC.

The strain from the Republic of Georgia had the following characteristics:
serotype O104:H4, Shiga toxin subtype stx2a, eae-negative, haemolysin-
negative, aatA-positive (EAggEC marker), susceptible to ceftriaxone
(unlike the current outbreak strain), sorbitol-, lactose-, and beta-
glucuronidase-positive, biochemically consistent with _E. coli_, Shiga
toxin production on the low end of the spectrum, similar to that of the
German strain (Peter Gerner-Smidt, personal communication 7 Jun
2011 from PulseNet, US CDC, and the Georgian team of investigators).
At this time, we do not have further information on the remaining
0104:H4 STEC/VTEC isolates from France and Korea.

In general, we have limited knowledge on EAggEC of this serotype:
The archetype isolate for the aggregative adherence fimbriae type III
(AAF/III, encoded by the agg3A gene) is strain 55989, which was
isolated during a study of EAggEC as a cause of persistent diarrhoea in
African patients infected with human immunodeficiency virus (HIV)
(18,19). In a recent study of childhood diarrhea in Mali, we identified
Stx/VT-negative EAggEC O104:H4 in 3 children with moderate to
severe diarrhea and from 3 healthy controls (unpublished data). The 3
EAggEC strains isolated from these cases were PCR-positive for
different combinations of aggR, aatA, aaiC, aap, astA, sepA, pic, sigA,
aggA, agg3C and agg3A.

We have compared the pulsed-field gel electrophoresis (PFGE) profiles
of the available E. coli_ O104:H4 isolates to elucidate the diversity
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within this serotype, irrespective of the virulence profile. PFGE typing
using the enzymes Xbal and Blnl showed that the serotype O104:H4 is
diverse (Figure, [for figure, see original URL - Mod.LL]). For Xbal, a
high similarity of greater than 95 percent was seen for the 2011 German
outbreak isolates (isolated in Denmark, Germany and the USA) and
one of the isolates from Republic of Georgia. A large cluster of isolates
with greater than 90 percent similarity included the German outbreak
strain, the 2 Georgian cases from 2009, the isolate from the Finnish
patient (all stx2a/vtx2a and EAggEC) as well as 3 of the stx/vtx-negative
EAggEC isolates from patients in Mali. The profiles of 5 of the stx/vtx-
negative EAggEC isolates showed major differences from the outbreak
strain. The 11 Danish PFGE-typed isolates related to the German
outbreak had indistinguishable Xbal profiles. One isolate from a case
infected in Germany and diagnosed in the US had a minor variation in
the Blnl profile (profile provided by PulseNet, USA CDC).

General characteristics of EAggEC

EAggEC is a pathotype of diarrtheagenic _E. coli definedas E. coli_
that do not secrete the heat-stable or heat-labile toxins of enterotoxigenic
E. coli (ETEC), and by its characteristic aggregative or “stacked brick”
pattern (AA) of adherence to HEp2-cells in culture (20). This property
is usually due to the presence of aggregative adherence fimbriae (AAF),
whose expression is regulated by the aggR gene, located on the large
EAggEC virulence plasmid termed pAA (21). EAggEC infections are
usually associated with watery diarrhea, which is often persistent (20).
Illness results from a complex interaction between pathogen and host,

which implicates the initial adherence of the bacteria to the epithelium
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of terminal ileum and colon, by virtue of the aggregative adherence
fimbriae (characteristic aggregative pattern), followed by a damage/
secretion stage manifested by cytokine release, mucosal toxicity,

intestinal secretion and induction of mucosal inflammation (22-26).

EAggEC is best known for its role in persistent diarrhea (greater than
14 days) in infants and children in developing countries. Studies in
Mongolia (27), India (28), Brazil (29,30), Nigeria (31,32), Israel (33),
Venezuela (34), Congo (35) and many other countries, have identified
EAggEC as a highly prevalent (often the most prevalent) E. coli_
pathotype in infants. Further, the role of EAggEC as an important
pathogen in AIDS patients continues to develop, and EAggEC now
ranks among the most important enteric pathogens in this population
group (36,37). In a recent review of all published studies of traveler’s
diarrhea, EAggEC was in aggregate 2nd only to ETEC as the most

common pathogen (38).

The 1st reported EAggEC outbreaks occurred in Mexico City before
1993 (year unpublished) where persistent diarrhea was reported. Five
of the infected children died as a consequence of the diarrhea. Both
outbreaks occurred in the malnutrition ward of a pediatric hospital (39),
demonstrating that EAggEC is not exclusively a disease of infants
under the age of 12 months (40). Itoh et al. described a massive outbreak
of EAggEC diarrhea among Japanese children in 1993 affecting nearly
2700 patients (41). Another EAggEC outbreak was reported in a Serbian
nursery in 1995 (42) in which 16 newborn babies (duration of illness 3-
9 days) and 3 infants (18-20 days) developed diarrhea accompanied by

pyrexia and weight loss. Outbreaks have also been reported among
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adults in the UK (43) and a small outbreak of EAggEC serotype
092:H33 was reported in Italy in which pecorino cheese (from
unpasteurized milk) was epidemiologically implicated (44). As these
outbreaks suggest, EAggEC is capable of causing diarrhea in adults
and children, even in the absence of Stx/VT. We believe that this pre-
existing diarrheagenic and outbreak potential, coupled with the highly
virulent Stx/VT, has resulted in a hypervirulent strain currently
circulating in Germany. It should also be noted that EAggEC are
common in all populations of the world, industrialized and developing,
but that no animal reservoir has been described. This observation
suggests the startling possibility that this new O104 stain may have the

capacity to persist among human populations, perhaps indefinitely.

(Editorial note: This article was published as an e-alert on 14 Jun 2011,

ahead of the regular Eurosurveillance issue.

[Because there are 40+ of them, the references are available at the
original URL. - Mod.LL]

[Authors: Scheutz F, Moller Nielsen E, J Frimodt-Moller J, et al.]

Communicated by:
ProMED-mail

<promed@promedmail.org>

[This is an excellent discussion on this relatively unique outbreak

organism. As noted, if it were to persist in the human host without an
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animal reservoir, this is not a good thing. Mother Nature continues to

impress in her role as a bioterrorist. - Mod.LL]

skeokeskoskskok

[4] Eurosurveillance: EaggEC VTEC O104:H4: discussion

Date: Tue 14 Jun 2011

Source: Eurosurveillance Volume 16, Issue 24, 16 Jun 2011 [edited]
<http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=19890>

EAggEC STEC/VTEC 0O104:H4 outbreak: new microbiological
findings boost coordinated investigations by European public health

laboratories

The search for the source and vehicle of the outbreak has been a long
and arduous process. Initial epidemiological findings pointed to raw
vegetables and salads consumed in northern Germany as likely vehicles
of infection and consequently led to the recommendation to abstain
from eating these vegetables raw in northern Germany (1). Extensive
investigations implicated an organic sprout farm in Lower Saxony near
Hamburg. Sprouts produced at this farm had been distributed to many of
the incriminated restaurants and catering facilities, and were thus
identified as a likely vehicle of infection. On 10 Jun 2011, German
public health and food safety authorities issued a joint statement

recommending people to abstain from consuming sprouts (4).

Initial laboratory analysis of clinical isolates from outbreak cases
performed at the German National Reference Centre for Salmonella
and other Bacterial Enteric Pathogens at the Robert Koch Institute, in
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Wernigerode quickly revealed that the epidemic agent was an STEC
strain of rare serotype O104:H4, with production of Shiga toxin 2 (1).
Moreover, it was further atypical in that it lacked the attaching/effacing
pathogenicity island of virulent STEC strains, as indicated by negative
PCR results for the intimin (eae) and haemolysin (hly) genes. All
outbreak-related clinical isolates were found to be multidrug resistant
and displayed indistinguishable genomic macrorestriction profiles by

pulsed-field gel electrophoresis (PFGE) analysis.

In this issue of Eurosurveillance, a collaborative group of investigators,
led by the WHO Collaborating Centre for Reference and Research on
Escherichia and Klebsiella, report several intriguing and important
new findings on the nature and possible origin of the epidemic strain (5)
[see above. - Mod.LLY]. Firstly, using well-validated genotyping methods,
Scheutz et al. provide convincing evidence that the STEC strain causing
the outbreak in Germany is in fact not a typical virulent STEC strain but
instead is a much rarer hybrid pathotype that harbors the phage-mediated
Shiga toxin determinant with an enteroaggregative E. coli_ (EAggEC)
background, more precisely described as enteroaggregative, Shiga
toxin/verotoxin-producing E. coli_ (EAggEC STEC/VTEC).
Secondly, they also identify in this strain the presence of the receptor
for iron-chelating aerobactin, known to be a virulence factor associated
with the extra-intestinal E. coli pathotype. Thirdly, they provide new
data attesting to a close genetic relatedness of the German outbreak
strain to previously described similar EAggEC STEC/VTEC strains.
These findings are relevant for identifying the ecological reservoir and
evolutionary origin of the epidemic agent, gaining a better understanding

of the biological determinants of unusual disease severity and clinical
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complications seen in outbreak cases and the design of specific
diagnostic tools for detection and treatment of STEC cases, and

identification of the epidemic strain for accurate outbreak monitoring.

So what do the findings tell us about the reservoir and origin of the
pathogen causing this outbreak? EAggEC is a common pathogen
causing diarrhea in travelers and persistent diarrhea in infants and
young children living in countries with poor sanitation (6,7). In contrast
to STEC strains that have an animal reservoir, mostly ruminants, EaggEC
strains have a human reservoir. Little is known about the pathogenic
role and epidemiological features of infections caused by strains of the
hybrid EAggEC STEC/VTEC pathotype. One HUS outbreak caused
by a strain of this mixed pathotype, but associated with a distinct serotype,
had been previously reported from France in 1998 (8).

Scheutz et al. report that 7 previously reported cases of diarrhea or
HUS worldwide caused by EAggEC O104:H4 have been identified:
from Germany in 2001, France in 2004, South Korea in 2005, Georgia
in 2009 and Finland in 2010 (9,10). By PFGE analysis of EAggEC
0104:H4 strains that are positive and negative for the Shiga toxin (stx)
gene, the authors further demonstrate that, in contrast to the diversity
seen within this serotype, isolates from the 2011 German outbreak
cases exhibit a level of genetic similarity, which is also seen in the
EAggEC STEC/VTEC 0O104:H4 strain from an unpublished outbreak
of HUS in Georgia, which was investigated jointly by the United States
Centers for Disease Control and Prevention (CDC) and Georgian public
health authorities in 2009. However, no epidemiological link between

these 2 outbreaks has been reported as yet, and, therefore, the meaning
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of this finding remains elusive. Additional comparison of genomic
relatedness of the German 2011 epidemic strain with other previously
detected STEC O104:H4 strains causing sporadic HUS cases in other
parts of the world should provide a more complete understanding of the

potential reservoir and possible origin of the 2011 epidemic strain.

Another fascinating development stems from comparative genomics,
available in real time, to elucidate the ancestral origin of the 2011
outbreak strain. On 2 Jun 2011, further information on the nature of the
hybrid EAggEC STEC/VTEC pathotype of this strain came from whole
genome sequence information generated by 2 groups of German
academic investigators (11). Sequence information from a third isolate
from a patient was subsequently generated at the Health Protection
Agency, UK. The data sets from these sequencing initiatives were
instantly released for public access, resulting in data analysis among
bioinformaticians and other researchers around the world. Results from
these preliminary analyses have been rapidly communicated via blogs,
Twitter and private web pages, outside the standard peer-reviewed
scientific publication route. These initiatives have confirmed the
microbiological characterisation of the outbreak strain made in the
public health laboratories by targeted genotyping and phenotyping of
facultative _E. coli_ virulence genes. Most importantly, among
compared E. coli genome sequences, the genome ofthe 2011 outbreak
strain clustered closest to an EAggEC strain isolated in 2002, with the

addition of stx2 and antibiotic resistance genes.

How do these microbiological findings help clinical and public health

laboratories detect and confirm cases in a timely and reliable manner?
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Further to key information provided by the Robert Koch Institute on
strain screening and characterization, Scheutz et al. also propose an
alternative simple laboratory screening tool for detecting the 2011
German outbreak strain: a bacterial cell slide agglutination assay with
cross-reacting antiserum against the capsular K9 antigen. This test,
depending on reagent availability, can be used for the primary laboratory
detection of E. coli_ O104:H4 in fecal specimens from suspected
cases. Therefore, this assay enhances the potential capability of
microbiology laboratories to detect and report cases accurately to clinical
practitioners treating the patients and to public health authorities

investigating the outbreak.

In summary, from a scientific perspective, the major findings reported
in this issue by Scheutz et al. shed light on the unusual pathogenic
features, prior occurrence in human pathology and likely natural
reservoir of the E.coli_strain causing the ongoing HUS and diarrhoea
outbreak in Germany. More studies are needed to understand which
and how these biological features of the bacterium actually determined
the unique clinical and epidemiological disease manifestations in this

outbreak.

Furthermore, from a public health perspective, it should be emphasised
that the microbiology findings and technical recommendation presented
were immediately shared by the authors through EU and international
public health and food safety laboratory alert networks. This timely

dissemination of key data to those who need to know has included

posting technical information on the European Centre for Disease
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Information System (EPIS) rapid exchange platform. The EPIS links
together all EU/EEA public health laboratories in the Food- and
Waterborne Diseases and Zoonoses network (FWD-Net). In parallel,
the European Union Reference Laboratory for Verotoxin-producing
_E. coli_ rapidly developed a real-time PCR method to detect 0104
somatic- and H4 flagellar antigen-associated genes in food samples
and shared it with the EU veterinary and food safety reference laboratory
network. This approach illustrates how seamless collaboration between
food and public health laboratories, as well the power of harnessing
advanced molecular typing technology and electronic communication,
can build the laboratory capacity needed to respond appropriately to

the cross-border spread of a highly virulent food-borne pathogen.

(Editorial note: This article was published as an e-alert on 14 Jun 2011,
ahead of the regular Eurosurveillance issue.)

[The references are available at the original URL. - Mod.LL]
[Authors: Struelens MJ, Palm D, Takkinen J]

[2] Ischemic colitis/neurological symptoms without HUS

Date: Thu 23 Jun 2011

Source: Eurosurveillance edition 2011; 16(25) [edited]
<http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=19895>

Colonic ischaemia as a severe Shiga toxin/verotoxin producing E.
coli_O104:H4 complication in a patient without HUS, Germany, June
2011

[authors: S Cordesmeyer, U Peitz, N Goedde, et al]
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We report a Shiga toxin/verotoxin producing _Escherichia coli (STEC/
VTEC) 0104:H4 case without HUS, presenting with colonic ischemia
demanding surgery. This atypical clinical presentation of STEC
0104:H4 infection might indicate new severe complications associated
with this uncommon strain, and highlights the importance of immediate

interdisciplinary assessment of STEC/VTEC patients.

Clinical presentation and initial evaluation

A woman in her 80s presented to our emergency department on 1 Jun
2011 with increasing abdominal pain and a history of nausea, primarily
associated with dysuria that had been lasting for 5 days. On 29 May
2011, the day after the onset of those symptoms, non-bloody diarrhea
had followed. The initial physical examination showed a mildly distended
abdomen with diffuse pain and left upper quadrant tenderness without
rebound. Blood tests showed a massive elevation of white blood cell
count (29 300/microL; normal range: 4300-10 000/microL) as well as
an elevation of both C-reactive protein and lactate. Ultrasound and
computed tomography (CT) scans of the abdomen revealed distinctive
amounts of ascites and wall thickening of parts of the transverse and
descending colon, but did not show any disturbance of the main arteries
and veins. Considering pseudomembranous colitis as a differential

diagnosis, we decided to perform a colonoscopy.

The endoscopy showed a normal rectum and sigmoid colon,
macroscopically. The descending colon had a circularly swollen, partly
pale, partly bluish mucosa, with no evidence of bleeding after biopsy,

a combination of symptoms highly suspicious of ischemia (Figure 1 —
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for all figures, see source URL - Mod.LL]).

Surgical intervention

Following the confirmation of ischemia by endoscopy of the descending
colonon 1 Jun 2011, surgery was performed immediately. Non-occlusive
ischemia of the descending colon with gangrenous bowel wall was
detected during the operation, with patent macroperfusion of the medial
colic artery and inferior mesenteric artery arcade, as well as the left
colic artery up to the gangrenous bowel wall. Therefore, a left
hemicolectomy was performed, followed by thorough abdominal

irrigation.

Pathology

Pathological examination of the removed part of the colon revealed
wall thickening up to 1 cm and extensive necrosis throughout the entire
intestinal wall with fibrinous-purulent exudation. The border area showed
vital mucosa with erosive and phlegmonous inflammation, membranous-
like fibrin exudation and crypt destruction, consistent with an ischemic

origin (Figures 2 and 3).

Postoperative course

After the operation, which occurred late in the evening on 1 Jun 2011,
the patient was admitted to the intensive care unit. The next morning, as
a precautionary measure, due to the ongoing Shiga toxin/verotoxin-
producing E. coli_ (STEC/V TE(;) 0104:H4 outbreak in Germany,

:i(%}\ o
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the patient was placed in isolation and a stool sample was sent for
further evaluation. The 2nd day after surgery, 7 days after the onset of
the initial abdominal symptoms, neurological impairments were observed
in terms of decelerated reactions of the patient, lack of orientation, and
intermittent response when addressed. Clinical examination was
uneventful for abdominal, respiratory, and hemodynamic findings.
Laboratory studies were not suspicious for haemolytic uremic syndrome
(HUS). The patient was monitored closely and improved neurologically
during the next day. During the following 48 hours, however, noticeable
neurological deficiencies with disturbance of vigilance, aphasia, and
apraxia were observed, as well as myoclonia of the extremities. Seizures
did not occur. PCR analysis of the stool samples confirmed Shiga toxin
2-producing E. coli_ consistent with the strain responsible for the
current outbreak, 0104:H4, on 6 Jun 201 1. Monitoring the patient for an

onset of HUS continued but has not eventuated as of 21 Jun 2011.

Discussion

The ongoing outbreak of infections with STEC/VTEC, also commonly
referred to as enterohemorrhagic _E. coli_ (EHEC), in Germany is one
of the largest worldwide (1). Besides causing non-bloody and bloody
diarrhea, the STEC/VTEC subtypes may also lead to HUS, a severe
complication that is characterized by thrombocytopenia,
microangiopathic haemolytic anaemia, and decreased renal function.
So far, E. coli_ O157:H7 had been described as the predominant
serotype causing HUS in approximately 10 per cent of all cases to date

(2,3), whereas the strain responsible for the current outbreak, which

has been identified as _E. coli 0104:H4, is an extremely rare strain,
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hardly described during the last decade (4). With adults and
predominantly women being infected, the age and sex distribution in
the ongoing outbreak is unusual, but might be related to gender-specific
differences in dietary habits: vegetables, which are generally more
often consumed by women, are still suspected to have been contaminated
and at the source of this outbreak. In addition, an unusually high number
of patients have developed HUS: The latest data account for 814 patients
with HUS from a total of 3587 infected patients in Germany (1).
Neurological complications, which were seen, on average, in about 25
percent of HUS patients in former outbreaks (2), could also be more
severe in this outbreak. Indeed, the exchange among German clinicians,
who set up a web-based platform to communicate clinical information
in the context of the current outbreak, indicates higher numbers, but this
has not been systematically evaluated so far. Taken together, the various
aspects of the ongoing outbreak may suggest an increased virulent

potential of the identified strain.

Besides HUS, STEC/VTEC-associated bowel ischemia, as an
additional severe complication, is rarely described in the literature.
Very few reports of colonic necrosis and perforation due to Shiga toxin-
induced intestinal damage exist, and in all these reports, this type of
complication affected E. coli_ O157:H7-infected individuals. This
complication was moreover mostly encountered in pediatric patients
with concomitant HUS (3). Only 1 case of ischemic colitis in a non-
HUS adult has been previously described (5).
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Conclusion

Besides leading to its major complication HUS, infection with STEC/
VTEC O104:H4 can also cause neurological complications and
atypically present as bowel ischemia, as shown in our patient. Since
ischemia-induced colonic wall thickening is difficult to differentiate
from pseudomembranous colitis in CT imaging, endoscopy is essential
and should be considered at an early diagnostic stage. Notably, our
patient has not shown any signs of HUS to date, but obviously, even
unexpected complications have to be considered as a differential
diagnosis in STEC/VTEC O104:H4 infected patients, calling for

interdisciplinary diagnostic investigations.
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[Several observations in this case report are quite interesting. Since 13
0f 2930 cases of non-HUS cases in this epidemic have died (CFR=0.44
per cent), were these deaths related to ischemic colitis as well? In
addition, it is unusual to have prominent neurologic symptoms in the
absence of lab evidence of HUS. It will be interesting to review the
symptoms of the overall non-HUS cases in this epidemic to see if other

cases also demonstrated neurological symptomatology. - Mod.LL]
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Netherlands ex Germany, secondary transmission

Date: Thu 23 Jun 2011

Source: Eurosurveillance edition 2011; 16(25) [edited]
<http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=19897>

Household transmission of haemolytic uraemic syndrome associated
with_Escherichia coli_ O104:H4 in the Netherlands, May 2011

[authors: EJ Kuijper, D Soonawala, C Vermont, JT van Dissel]

Since early May 2011, one of the largest ever reported outbreaks of
hemolytic uremic syndrome (HUS) and bloody diarrhea caused by
Shiga toxin/verotoxin-producing E.coli (STEC/VTEC), also referred
to as enterohemorrhagic E. coli_ (EHEC) has affected Germany (1).
The outbreak strain was identified as an enteroaggregative Shiga toxin-
producing E.coli_0104: H4 (EAggEC) (2). Initial findings suggested
raw vegetables and salads as vehicle of infections and recommendations
were made to abstain from these products. Epidemiological investigations
implicated an organic sprout farm in Lower Saxony near Hamburg as
the potential source of the outbreak (3). On 10 Jun 2011, German public
health and food safety authorities issued a joint statement recommending

people to abstain from consuming sprouts. A decrease in the number of

new cases was seen after 6 Jun 2011 (4).
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We describe here 2 cases of HUS and hemorrhagic colitis that occurred

in the Netherlands and were associated with the outbreak in Germany.

Case descriptions

Patient A:

On 24 May 2011, a woman in her 30s was admitted to a hospital in the
Netherlands with bloody diarrhea and abdominal pain of 2 days.
Common bacterial gastroenteritis was considered and no antibiotic
treatment was initiated. 4 days after admission, blood examination
revealed severe HUS. The patient was transferred to the Leiden
University Medical Centre (LUMC) for hemodialysis which eventually

proved not to be necessary.

A tentative diagnosis of HUS due to Stx1-negative, Stx-2 positive,
extended spectrum beta-lactamase (ESBL)-producing _E. coli_ was
confirmed by culture on sorbitol MacConkey agar of a stool sample
collected 2 days after admission to the 1st hospital. Further identification
of E.coli_serotype 0104 was performed at the Dutch National Institute
for Public Health and the Environment (RIVM). A real-time PCR for
Stx2 directly in stool sample was also positive (5). Stool samples on
admission to LUMC were already negative in culture and real-time
PCR. Since 30 May 2011, the patient has gradually been recovering
from HUS.

Patient A had travelled to Northern Germany for 2 days in May 2011,

accompanied by 6 relatives, among them her 10 month old child.
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Patient B:

The 10 month old child of Patient A was examined first on 29 May
2011, a day after transfer of the mother to the LUMC. At the time, the
child had mild diarrhea free of blood, and blood examination did not
reveal any abnormality. A stool sample was collected and tested positive
for Stx2 in the real-time PCR. Culture revealed growth of ESBL-positive
_E.coli_0104. On 30 May 2011, the child developed fever and blood
abnormalities compatible with HUS, and was admitted to hospital. The
next day, it developed neurological symptoms, that is, seizures, and
was transferred to a specialized child dialysis centre, where
experimental treatment with eculizumab was started. The patient
received prolonged mechanical ventilation and inotropic therapy. 3
weeks after transfer, the patient is still on dialysis and the neurological

outcome is unsure.

Family members

Of the other 5 relatives of Patients A and B who had also traveled to
Northern Germany, one developed mild diarrhea 16 days after their
return, but microbiological examinations were not performed since the
diarrhea resolved a day later and no HUS developed. The remaining
relatives did not develop any symptoms and were not investigated for

the presence of E. coli_ O104.

Microbiological and public health implications

HUS is arare disease in the Netherlands, with approximately 20 patients

per year (6). During the outbreak in Germany, 854 cases of HUS and
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2848 non-HUS STEC/VTEC cases have been reported as of 22 Jun
2011, of which 4.6 per cent and 2.2 per cent, respectively, were found
in other member states of the European Union (7). In the Netherlands,
4 HUS (including Patients A and B described here) and 5 non-HUS
laboratory-confirmed STEC/VTEC cases were detected. All acquired

the infection during a recent visit to Germany.

Microbiological examination of stool samples from Patient A gave
negative results in the real-time PCR and culture at the time of transfer
to another hospital when HUS had fully developed, 6 days after disease
onset, indicating the need to apply diagnostic tests early in the disease.
Similarly, Patient B had positive feces tests and excreted the organism

before hemorrhagic colitis and HUS developed.

We hypothesize that Patient B probably acquired HUS by secondary
transmission within the household, because the child developed illness
15 days after return form Northern Germany. The child had spent much
time with her mother during her stay at the 1st hospital, when the mother
developed diarrhea. Before admission of the child to LUMC, the mother
had not been advised to take any specific hygienic measures. The child
was not breastfed at the time. The age of the child makes it unlikely that

it had eaten a food product such as sprouts.

Recently, a group of investigators reported that the strain causing the
outbreak in Germany is in fact not a typical virulent Shiga toxin-producing
_E.coli_strain, but instead is a more rare, hybrid pathotype that harbors

the phage encoded the Shiga toxin gene in an EAggEC background
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(2). These findings are relevant for understanding the epidemiology
since EAggEC is a common pathogen causing diarrhea in travelers
and persistent diarrhea in infants and young children living in countries
with poor sanitation. In contrast to STEC/VTEC strains, which that
have an animal reservoir, mostly ruminants, EAggEC strains probably

have a human reservoir only.

Secondary transmission frequently occurs in outbreaks caused by
classical EHEC O157. A review of 90 confirmed outbreaks in the UK,
Ireland, Scandinavia, Canada, the USA, and Japan revealed that
approximately 20 per cent of all outbreak cases were the result of
secondary spread (8). Interestingly, the spread was significantly
influenced by age and modes of transmission. A lower median age of
the index patients was associated with a higher rate of secondary cases
and household contacts aged 1 to 4 years were most likely to become
infected. Immediate separation of a pediatric patient from its siblings
when there is a clinical suspicion of STEC/VTEC 0157 infection has
been suggested as an important measure in the prevention of secondary
cases (9). Isolation of all symptomatic primary patients immediately
after they receive a microbiological diagnosis of STEC/VTEC 0157
infection could potentially decrease the number of secondary household
cases by 50 per cent (9). In this family however, the primary case
patient was an adult. Since young children usually have extensive
close contacts with their parents; separation of young children from a
parent with a suspected STEC/VTEC or E. coli_ 0104 infection
should be considered in order to prevent secondary transmission to the
child.
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[The exact mode of this presumed secondary transmission from mother
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to infant is not clear. It may have occurred prior to the mother becoming
ill during food preparation for the infant or could have occurred in the

Isthospital from patient (mother) to visitor (infant).

Eculizumab, a humanized, monoclonal antibody against a complement
component was used in the infant. We await information regarding the
results of this open trials as well as the German experience with
antimicrobials such as imipenem and rifaximin that in vitro do notappear

to increase toxin production. - Mod.LL]
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Date: Fri, 5 Aug 2011 16:43:20-0400 (EDT)
From: ProMED-mail <promed@promed.isid.harvard.edu>
Subject: PRO/AH/EDR> E. coli 0104 - EU (35): final update,

commentaries

E. COLI 0104 - EUROPEAN UNION (35): FINAL UPDATE,
COMMENTARIES

A ProMED-mail post
<http://www.promedmail.org>
ProMED-mail is a program of the
International Society for Infectious Diseases

<http://www.isid.org>

In this update:
[1]ECDC: final update
[2], [3] Commentary
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[1]ECDC: final update
Date: Wed 27 Jul 2011
Source: European Centre for Disease Prevention and Control (ECDC)
[edited]
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<http://ecdc.europa.eu/en/activities/sciadvice/Lists/ECDC%20
Reviews/ECDC_DispForm.aspx?List=512f74f%2D77d4%2D4ad
8%2Db6d6%2Dbf0f23083f30&ID=1166&RootFolder=
%2Fen%?2Factivities%2Fsciadvice%2FLists%2FECDC%20Reviews>

In the EU/EEA, only 2 non-HUS [hemolytic uremic syndrome] STEC
[Shiga toxin producing _Escherichia coli ] cases were reported to
have fallen ill within the last 10 days (17 Jul-26 Jul 2011), all in Germany.
These are 2 probable cases, not yet confirmed as STEC O104. The last
known date of illness onset in a patient with confirmed STEC 0104 was
7 Jul 2011. The last reported date of illness onset among all (probable

and confirmed) cases was 17 July 2011.

As of today, 27 Jul 2011, the cumulative number of confirmed STEC
cases in the EU/EEA is 941. This includes 264 HUS STEC cases and
677 non-HUS STEC cases. Additionally, there are 518 probable HUS
STEC and 2451 probable non-HUS STEC cases, with no confirmation
of STEC 0104 at present time. In total, in the EU, 46 persons have died
of confirmed or probable STEC infection. Of these, 29 were HUS
STEC cases and 17 were non-HUS STEC cases. The table below
shows the distribution of cumulative probable and confirmed STEC

cases per country.

The Robert Koch Institute declared on 26 Jul 2011 the outbreak in
Germany as officially over, as the last date of onset for a case with an
epidemiological link, was 4 Jul 2011, 3 weeks ago. Since the last
update on 26 Jul 2011, Germany has reported 9 non-HUS STEC cases
and 1 HUS STEC case. Cases repo‘rted with onset after 4 Jul 2011 are
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considered by Germany as having no epidemiological link with the
initial outbreak or for which no laboratory confirmation is available.
Other Member States have not reported any new cases since the last

update.

Total of probable and confirmed cases:

Member States / HUS cases (deaths) / non-HUS cases (deaths)
Austria/ 1(0)/4 (0)

Czech Republic/ 0 (0) /1 (0)

Denmark / 10 (0) / 16 (0)

France/ 9 (0) / 4 (0)

Germany /733 (28)/3 052 (17)

Greece /0 (0) /1 (0)

Luxembourg /1 (0)/1 (0)

Netherlands / 4 (0) /7 (0)

Norway /0(0) /1 (0)

Poland /2 (0)/1 (0)

Spain/ 1(0)/1(0)

Sweden /18 (1) /35 (0)

UK /3(0)/4(0)

Total / 782 (29) /3128 (17) = 3910 cases and 46 deaths

Communicated by:
ProMED-mail

<promed@promedmail.org>
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[These numbers can still change if additional suspected cases are
either confirmed or ruled out. We await further information on this quite
unusual epidemic caused by a chimeric enterohemorrhagic/
enteroaggregative E. coli_ O104:H4 causing the largest number of
deaths in an EHEC [enterohemorrhagic E. coli ] outbreak and affecting
primarily adults rather than children. Besides more epidemiologic and
clinical observations, it will be important to see if 2 modalities of therapy,
a monoclonal antibody eculizumab directed against a complement
component and the use of certain antimicrobials especially imipenem

as adjuvant treatment.

As the commentaries below spell out, there is much we have learned so
far about this epidemic but substantially more to learn from it. Once
more, Mother Nature has shown herself to be the world’s best
bioterrorist. - Mod.LL]
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[2] Commentary

Date: Wed 27 Jul 2011

Source: CIDRAP (Center for Infectious Disease Research & Policy)
News

[edited]
<http://www.cidrap.umn.edu/cidrap/content/fs/food-disease/news/
jul2711coli_(2)-br.htmI>

Germany’s infectious disease institute has declared that the E. coli

0104:H4 outbreak is over, now that the incubation period for the most
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recently confirmed case with links to the sprout seed-related event has

passed.

Because of reporting delays, additional cases are still slowly trickling
into the ECDC. Health officials are also still sorting out confirmed and
probable cases. So far the ECDC has received reports of 3910 infections,
including 782 with hemolytic uremic syndrome (HUS), a serious kidney
complication. So far 46 deaths have been reported. A few cases, most
with links to German travel, were also reported in the United States and

Canada.

The ECDC, in an 8 Jul 2011 risk assessment, warned that sporadic
cases and new clusters would likely continue to be reported, because
some of the contaminated seeds could still be on the market or in
people’s homes, cross-contamination during food handling could occur,
and foodborne transmission could be linked to people with asymptomatic

infections.

Craig Hedberg, PhD, a foodborne disease expert at the University of
Minnesota School of Public Health, said that though the outbreak might
be considered “over,” there are still concerns about fenugreek seeds
from potentially contaminated lots that have not been accounted for. He
said the outbreak has taught some useful lessons and raised some

issues that warrant follow-up discussion.

European officials seemed in a rush to publish preliminary data that

suggested the outbreak involved an unusually virulent

enterohemorrhagic E. coli_ (EHEC) strain when the full extent of
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exposure to the implicated food wasn’t known, Hedberg said. “If we

don’tknow the size of the denominator, the numerator is just a number.”

Omitting sprouts in the original case-control study was an error that
German health officials made and that led to the spurious association
with cucumbers, lettuce, and tomatoes, Hedberg said. The same mistake
has been made in other outbreaks elsewhere, he said, which should be

alesson for future outbreak investigations.

Hedberg said the reason given for omitting sprouts from the 1st case-
control study was that fewer than half of the sick patients reported
eating them. “This is not acceptable, because sprouts are a known
previous vehicle, thus should have been part of any case-control study,”
he said. “And although they were reportedly eaten by fewer than half of
cases, they were eaten by a higher proportion of cases than would have
been anticipated, based on background rates of sprout consumption in
the population.

[Byline: Lisa Schnirring]

Communicated by:

ProMED-mail

<promed@promedmail.org>
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[3] Commentary

Date: Thu4 Aug 2011

Source: Eurosurveillance edition 2011; 16(31) [edited]
<http://Www.eurosurveillance.org/Y iewArticle.aspx?Articleld=19938>
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Enterohaemorrhagic _Escherichia coli_ O104:H4: are we prepared

now?

[Author: AW Friedrich, Department of Medical Microbiology and
Infection Control, University Medical Centre Groningen, University of

Groningen, the Netherlands]

Itis over. The outbreak of the E.coli_ O104:H4 infection that had its
major focus in Germany (1) and affected people in many other European
countries has officially come to an end (2). While the media coverage
has been decreasing, the scientific community has been working to
understand the reason why this dramatic outbreak occurred. We have
learnt that the pathogen is not a totally new clone, but is a slight variant
of aknown, although rarely described organism, called HUSEC-41 (3)
with an extended-spectrum beta-lactamase (ESBL) resistance.
Furthermore, the strain carries genes typically found in 2 types of
pathogenic _E. coli_, the enteroaggregative and enterhaemorrhagic
pathotypes (4,5). It specifically carries the genes for the classical

haemolytic uremic syndrome (HUS)-associated Shiga toxin 2.

Despite the efforts that have been made, major questions currently
remain unanswered, such as why women were affected more than
men, why the attack rate was so high, what the primary source was and
what the reservoir is, how long people are carriers, what the importance
of the ESBL resistance is, what the infectious dose is for this outbreak
strain, and what the role of secondary transmission is via symptomatic

or asymptomatic carriers, directly to other persons or indirectly via an

index source, such as food.
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It is known that up to 15 percent of EHEC cases can be a result of
secondary transmission arising from household contact with people
who have sporadic EHEC infections (6). In this issue of
Eurosurveillance, 2 articles, Aldabe et al. (7) and Hauri et al. (8) report

on secondary transmission during the EHEC O104:H4 outbreak.

The 1st reports on a symptomatic man who transmitted EHEC to his
wife and young daughter during the EHEC O104:H4 infection in France
(7). Interestingly, the EHEC that was isolated from the mother apparently
lost its ESBL resistance, confirming the known mobility of plasmids
carrying resistance genes. This fact should be taken into consideration
in diagnostic laboratories if ESBL resistance of EHEC O104:H4 is
used for primary selection of the pathogen from stools without using

also non-selective enrichment and detection of Shiga toxin genes.

The 2nd article (8) illustrates in detail the history of 6 possible household
transmissions, 2 possible nosocomial, and 1 possible laboratory
transmission in the German State of Hesse, where satellite clusters
occurred. These cases throw light on 3 crucial issues. First, secondary
transmission of EHEC O104:H4 was shown not to be more frequent
than expected. Second, the importance of microbiological serotyping
was highlighted, as EHEC of other HUS-associated serogroups (0157,
091, and O103) were also identified during the outbreak. Serotyping
data are rarely available, due to the need for time-consuming techniques
usually only carried out in specialised reference labs. This shows the
need for the development of rapid sero- and pathotyping methods for all
HUS-associated E. coli_ strains. Third, infection control in hospitalized

patients with EHEC infection needs specific consideration, as does
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laboratory safety in the handling of EHEC. It is not without reason that
in most countries of the European Union EHEC is classified as a biosafety
level (BSL)-3 microorganism (but no high-efficiency particulate air
(HEPA) filter is required).

Both articles illustrate the importance of personal hygiene in preventing
secondary transmission. In general, EHEC does not behave differently
to any other organism transmitted via the fecal-oral route, but our
“preventive doors” for such organisms seem to stay wide open. We
have become used to the fact that hundreds of thousands of Europeans
have diarrhea every year and a certain lack of basic hygiene seems to
be acceptable, as usually nothing very severe happens. We often lack
time for hand hygiene as we consider it not to be of great importance.
However, diarrhea is not a normal state. We forget that most
enteropathogens are less infectious than EHEC or do not lead to such
severe disease with such social visibility. This brings us to the biggest
challenge. Circulating highly pathogenic and/or multiresistant
microorganisms can be detected at a very early stage, before large

outbreaks of disease occur.

Preventive microbiology is a basis for preventive medical advice and
decision-making to protect people from infections. In future, European-
wide coordination of preventive microbiology will be crucial for early
detection of major health threats caused by infectious diseases. Its
success will depend on our international and interdisciplinary efforts to

foster protection against infection.

This outbreak is over. Let us get prepared!
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¢ Outbreaks of E. coli O104:H4 infection: update 28 (01-
07-11)

On 28 June 2011, the Institut de veille sanitaire, France,
published new figures for the continuing verocytotoxin-producing
Escherichia coli (VTEC)/haemolytic uraemic syndrome (HUS)
outbreak in the Bordeaux region in France, where in total 8 cases of
bloody diarrhoea and 8 HUS cases have been reported since 22 June.
E. coli O104:H4 infection has been confirmed in 4 of these cases. Also
on 28 June, Sweden reported a confirmed case of E. coli 0104:H4 in
southern Sweden in an adult male. None of these patients had travelled
in Germany since 1 May 2011.

¢ Outbreaks of E. coli 0104:H4 infection: WHO/Europe
gives public health advice (01-07-11)

Until the investigations into the outbreaks of E.coli O104:H4

infection have been completed, WHO advises consumers in the WHO
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European Region that bean sprouts or sprouted seeds — whether
commercially or home grown — should only be eaten when they have
been thoroughly cooked. E. coli bacteria are killed at a cooking
temperature of 70 °C.

¢ Outbreaks of E. coli O104:H4 infection: update 27 (30-
06-11)

On 28 June 2011, the Institut de veille sanitaire, France,
published new figures for the continuing verocytotoxin-producing
Escherichia coli (VTEC)/haemolytic uraemic syndrome (HUS)
outbreak in Bordeaux, France. In total, 8 enterohaemorrhagic E. coli
(EHEC) cases and 8 HUS cases were reported since 22 June. E. coli
0104:H4 has been confirmed in 4 cases.

¢ Outbreaks of E. coli O104:H4 infection: update 26 (29-
06-11)

On 28 June 2011, the Institut de veille sanitaire published
new figures for the verocytotoxin-producing Escherichia coli (VTEC)/
haemolytic uraemic syndrome (HUS) outbreak in Bordeaux, France.
On 28 June, Sweden reported a confirmed case of E. coli 0104:H4 in
southern Sweden in an adult male.

¢ Outbreaks: update 25 (28-06-11)

On 24 June 2011, France reported an outbreak of
verocytotoxin-producing E. coli (VTEC)/HUS, with 8 cases in adults
(6 women and 2 men). E. coli O104:H4 has been confirmed in 3 cases.
On 28 June, Sweden reported a confirmed case of E. coli 0104:H4 in
southern Sweden in an adult male.

¢ EHEC outbreaks: Update 24 (27-06-11)

-

&

lwoen



s:aludolan a¢ > 3. fala

On 24 June, France reported an outbreak of verocytotoxin-
producing E. coli (VTEC)/HUS with 8 cases in adults (6 women and 2
men). E. coli 0104:H4 has been confirmed in 3 cases.

¢ EHEC outbreak: Update 23 (24-06-11)

Since week 23/2011, the number of reported cases of
haemolytic uraemic syndrome (HUS)/enterohaemorrhagic Escherichia
coli (EHEC) has declined significantly.

¢ EHEC outbreak: Update 22 (23-06-11)

Since week 23/2011, the number of reported cases of
haemolytic uraemic syndrome (HUS)/enterohaemorrhagic Escherichia
coli (EHEC) has declined significantly.

¢ EHEC outbreak: Update 21 (22-06-11)

Since week 23/2011, the number of reported cases of
haemolytic uraemic syndrome (HUS)/enterohaemorrhagic Escherichia
coli (EHEC) has declined significantly.

¢ EHEC outbreak: Update 20 (21-06-11)

Since week 23/2011, the number of reported cases of
haemolytic uraemic syndrome (HUS)/enterohaemorrhagic Escherichia
coli (EHEC) has declined significantly.

¢ EHEC outbreak: Update 19 (20-06-11)

For over 10 days, the number of reported cases of haemolytic
uraemic syndrome (HUS)/enterohaemorrhagic Escherichia coli
(EHEC) has declined significantly.

¢ EHEC outbreak: Update 18 (17-06-11)

Over the last week, the number of reported cases of haemolytic
uraemic syndrome (HUS)/enterohaemorrhagic Escherichia coli
(EHEC) has declined significantly.
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¢ EHEC outbreak: Update 17 (16-06-11)

Over the last week, the number of reported HUS/EHEC cases
has declined to a significantly lower level than previously. Investigations
by the German authorities indicate that the vehicle of the bacterium
responsible for the outbreak, enteroaggregative verocytotoxin-producing
Escherichia coli (EAggEC VTEC) O104:H4, is bean and seed sprouts,
and the Robert Koch Institute has warned people in Germany not to eat
raw bean and seed sprouts of any origin.

¢ EHEC outbreak: Update 16 (15-06-11)

On 10 June, German authorities stated that mounting epidemiological
and food-chain evidence indicated that bean and seed sprouts (including
fenugreek, mung beans, lentils, adzuki beans and alfalfa) are the vehicle of the
outbreak in Germany.

¢ EHEC outbreak: Update 15 (14-06-11)

On 10 June, German authorities stated that mounting epidemiological
and food-chain evidence indicated that bean and seed sprouts (including
fenugreek, mung beans, lentils, adzuki beans and alfalfa) are the vehicle of the
outbreak in Germany.

¢ Food safety remains a constant challenge, says WHO

The enterohaemorrhagic Escherichia coli (EHEC) outbreak in
Germany has reinforced the importance of speed, coordination, information-
sharing and preparedness, said WHO Regional Director for Europe, Ms Zsuzsanna
Jakab.

¢ EHEC outbreak: Update 14 (11-06-11)

The outbreak remains primarily centred in Germany. The authorities
now recommend that people in Germany should not eat raw bean and seed

sprouts of any origin. Households, caterers and restaurants should dispose of any
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bean and seed sprouts they have, and any food items that might have
been in contact with them, until further notice.

¢ EHEC outbreak: Update 13 (10-06-11)

On 10 June, German authorities stated that mounting
epidemiological and food-chain evidence indicated that bean and seed
sprouts (including fenugreek, mung beans, lentils, adzuki beans and
alfalfa) are the vehicle of the outbreak in Germany.

¢ EHEC outbreak: Update 12 (09-06-11)

The outbreak remains primarily centred in Germany, and
investigations continue into both the nature of the unusual
enteroaggregative verocytotoxin-producing Escherichia coli (EAggEC
VTEC) 0104:H4 bacterium, which is causing the outbreak, and its
source.

¢ EHEC outbreak: Update 11 (08-06-11)

The outbreak remains primarily centred in Germany, and
investigations continue into the nature of the unusual Escherichia coli
bacteria serotype and its source.

¢ EHEC outbreak: Update 10 (07-06-11)

The outbreak remains primarily centred in Germany, and
investigations continue into the nature of the unusual Escherichia coli
bacteria serotype and its source.

¢ EHEC outbreak: Update 9 (06-06-11)

The outbreak remains primarily centred in Germany, and
investigations continue into the nature of the unusual Escherichia coli
bacteria serotype and its source.

¢ EHEC outbreak: Update 8 (05-06-11)

In Germany the outbreak of enterohaemorrhagic E. coli

(EHEC) infection continues.
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¢ EHEC outbreak: Update 7 (04-06-11)
In Germany the outbreak of enterohaemorrhagic E. coli
(EHEC) infection continues.
¢ EHEC outbreak: Update 6 (04-06-11)
Latest figures for the outbreak
¢ EHEC outbreak: Update 5 (03-06-11)
Updated numbers from Germany
¢ EHEC outbreak: Update 4 (03-06-11)
12 countries reporting cases to WHO
¢ EHEC outbreak: Update 3 (02-06-11)
Rare strain of E. coli unknown in previous outbreaks
¢ EHEC outbreak: Update 2 (01-06-11)
Increased cases in Germany
¢ EHEC outbreak: Update 1 (31-05-11)
9 European countries report cases of haemolytic uraemic
syndrome and enterohaemorrhagic E. coli infections
Germany investigates outbreak of haemolytic uraemic
syndrome
27-05-11
uag
¢ Outbreaks of E. coli 0104:H4 infection: WHO/Europe
gives public health advice
01 July 2011
¢ Frequently asked questions on the EHEC infection
outbreak in Germany
Updated on 06 June 2011
L AN public health review of the enterohaemorhagic

Escherichia coli outbreak in Germany
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¢ Noteson the implementation of EHEC/HUS studies (in
English)

Translated from Robert Koch Institute document of 7 June
2011

¢ Epidemiological studies and questionnaires

Translated from Robert Koch Institute document

¢ Audio recording of press briefing

Geneva, 3 June 2011

¢ Contacts for the EHEC outbreak

¢  Related topic: Food safety

unasnINeIAmMIieTan

¢ Enterohaemorrhagic Escherichia coli (EHEC)

WHO fact sheet

¢ Prevention of foodborne disease: five keys to safer food

¢ Foodborne disease outbreaks: Guidelines for
investigation and control

AR LAY

¢ RobertKoch Institute

Germany

¢ Statens Serum Institut

Denmark (in Danish)

¢ Smittskyddsinstitutet (Swedish Institute for
Communicable Disease Control)

Sweden (in Swedish)

¢ Health Protection Agency

United Kingdom
i =2
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¢ European Centre for Disease Prevention and Control

¢ EU case definition

European Centre for Disease Prevention and Control

¢ European Food Safety Authority

¢ Shiga toxin/verotoxin-producing Escherichia coli in
humans, food and animals in the EU/EEA, with special reference to the
German outbreak strain STEC 0104

European Food Safety Authority/European Centre for Disease
Prevention and Control publication

¢ Centers for Disease Control and Prevention

United States of America
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