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Summary

Enterohemorrhagic Eschericha coli (EHEC) cause diarrhea and diarrhea-associated

(D+) hemolytic-uremic syndrome (HUS) worldwide. D+ HUS develops as Shiga toxin (Stx)-

mediated systemic complication of diarrhea mostly in children under 5 years and is the most

common cause of acute renal failure in childhood.

The aim of this study was to determine the role of EHEC in etiology of HUS and

diarrhea in the Czech Republic, to develop rapid and reliable methods for EHEC detection

and molecular subtyping, to analyze virulence gene profiles of the EHEC isolates and their

correlation with the clinical outcome of the infection (i.e. uncomplicated diarrhea vs. HUS)

and to gain insight into the epidemiology of EHEC infections.

During 1998-2012 EHEC were isolated from stool samples of 70 % of pediatric

patients with HUS. The isolates belonged to serotypes [fliC types] O157:H7/NM[fliCH7] (50

% were sorbitol-fermenting strains), O26:H11/NM[fliCH11], O55:NM[fliCH7],

O111:NM[fliCH8], O145:H28[fliCH28], O172:NM [fliCH25], and Orough:NM[fliCH25]. EHEC

O26 accounted for 41 % of all isolates. More than one third of them belonged to a new, highly

virulent clone that emerged in Germany in the 1990s and has spread since then as a frequent

cause of HUS in Europe. EHEC isolates from HUS patients belonged to 5 stx genotypes; 76

% of them contained stx2a gene, either alone (71 %) or together with stx2c (5 %),

demonstrating that the stx2a genotype in the infecting strain is a predictor for the risk of
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progression of EHEC infection to HUS. Most strains also harbored EHEC-hlyA encoding

EHEC hemolysin and all strains possessed eae encoding the adhesin intimin. Genes encoding

other EHEC toxins (cdt-V, espP) and adhesins were serotype-specific.

The majority of EHEC strains isolated from patients with uncomplicated diarrhea and

their family members belonged to serotypes O157:H7/NM[fliCH7], O26:H11/NM[fliCH11] a

O111:NM[fliCH8], which were also associated with HUS. Moreover, rare serotypes such as

O118:NM[fliCH25] and O104:H4[fliCH4] were found;  the latter strain was imported from

Germany and shown to be the hybrid of an EHEC and enteroaggregative E. coli (EAHEC),

which caused the 2011 outbreak in Germany. In contrast to isolates from HUS patients, 71%

of EHEC isolated from patients with diarrhea harbored stx1a gene (either alone or together

with stx2a and/or stx2c) demonstrating that the presence of stx1a in the infecting strain indicates

its potential to cause uncomplicated diarrhea without progression to HUS. EHEC infections

occurred throughout the year, peaked between May and October, and were the most common

in the Central Bohemian and Královéhradecký regions. Transmission of EHEC O157:H7

infection was detected within 3 families, and from a sheep to a patient. Duration of EHEC

fecal shedding in patients and their asymptomatic contacts ranged from 9 to 68 days (median,

22 days). Taken together, our data demonstrate that EHEC are important causes of HUS and

diarrhea in the Czech Republic and the stx subtype of the infecting strain is a predictor for the

clinical outcome of the infection, specifically for the progression of uncomplicated diarrhea to

HUS.

Because there is no specific therapy and prevention (vaccination) for EHEC infections,

a rapid detection of EHEC in patients´ stools, prompt subtyping of stx genes, and

administration of a suitable supportive therapy in patients at risk of HUS development are at

present the most effective measures to reduce the risk of acute renal failure and thus

potentially lethal HUS during EHEC infection. Moreover, because long-term EHEC shedders

(both patients and asymptomatic individuals) are important potential sources of the infection,

a consistent screening for EHEC shedding in patients as well as in their asymptomatic family

members are necessary to implement effective measures to prevent the spread of EHEC

infections.
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