
The Treaty of Nice – Dec 2002

ARTICLE 152

“A high level of human health protection shall be 

ensured in the definition and implementation of all

Community policies and activities.”

“The Community shall encourage cooperation between 

the Member States… and, if necessary, lend support

to their action.”



uropean surveillance



The International network for the surveillance of Enteric 
Infections – Salmonella, VTEC O157 and Campylobacter

Funded by the European Centre for Disease 
Prevention and Control

(previously by DG SANCO and DG 12 under Framework 4)



What does Enter-net do?

• Three main strands;

International databases and surveillance

Urgent enquiries/international outbreaks

EQA schemes
Salmonella sero-, phage typing and AST
VTEC serotyping, virulo-typing



Definition of Surveillance

The ongoing systematic collection, collation and 

analysis of data and the prompt dissemination of 

the resulting information to those who need to 

know so that an action can result.

AD Langmuir 1963

¡¡ Information for Action !!



Objectives of Surveillance

By monitoring disease trends to:

1. Predict epidemics

2. Detect outbreaks

3. Identify risk groups

4. Evaluate effectiveness of interventions

5. Set priorities for resource allocation

6. Provide aetiological clues
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By monitoring disease trends to:

1. Predict epidemics

2. Detect outbreaks

3. Identify risk groups

4. Evaluate effectiveness of interventions

5. Set priorities for resource allocation

6. Provide aetiological clues

7. Recognise and assess emerging issues



Participants

Canada

South Africa

Australia/
New Zealand

Japan



The impact of international travel.



Source: Eurostat yearbook 2005
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E. coli O157 Multi-state Outbreak 
0609mlEXH-2c – September 2006



Salinas Valley, CA



For human isolates:

• Maintain timely international Salmonella and 
VTEC O157 databases

• Extend VTEC O157 typing

• Conduct international VTEC O157 Quality Assurance

• Monitor salmonella anti-microbial resistance
• Rapidly recognise and report international outbreaks

• Create international foodstuffs database

Objectives



• Harmonisation of reference laboratory procedures

• Standardisation of accompanying data

• Development of collaboration principles

• Rapid data collection and information exchange

• Regular workshops for all participants

Methods



Microbiological achievements

• Harmonisation of salmonella phage-typing,

• Countries routinely reporting phage-type data 
increased from five to 12,

• 14 countries reported phage typing results in 2005 

• Study to harmonise results of antibiotic 
susceptibility testing,

• Encourage the use of VTEC O157 phage-typing.



• Development and maintenance of the international 
salmonella database,

• Creation of the international E. coli database.

• Application of new software to improve 
outbreak recognition,

• Expansion of the database to incorporate 
antibiotic resistance testing results,

Epidemiological achievements



Reference data.

Country 
Institute
Reference number
Source
Region

VTEC file specification - I



VTEC file specification - II

Microbiological data.

Serogroup
O157 phage type
VT type
Presence of intimin gene
Specimen type
Date of receipt in reference laboratory
Date of receipt in source laboratory
Antibiotic resistance testing results



VTEC file specification - III

Epidemiological data.

Clinical manifestation
Age 
Ageband
Sex
Vehicle implicated
Travel associated
Country of travel

Data are encoded where appropriate according to 
the full specification.



VTEC file specification - IV

Data transfer

Data format is a flat ASCII (text) file, each record 
being 194 characters long.

Data are transferred to the co-ordinating centre using 
standard Internet methods, with encryption, if required.

Data are incorporated into the database and analysed 
regularly on a monthly, quarterly and ad hoc basis.



Antimicrobials surveilled

• Aminoglycosides
Streptomycin, gentamicin, kanamycin

• ß-lactams
Ampicillin, cefotaxime

• tetrahydrofolate inhibitors
Sulphonamides, trimethoprim

• Quinolones
Nalidixic acid, ciprofloxacin

• Other antimicrobials
Chloramphenicol, tetracyclines 





VTEC Reports – II 

Contains information on

1. Quarterly data – major trends

• Serogroups totals

• Phage types

2. AST results

3. Age and gender breakdown

4. Clinical manifestation

5. Country breakdown

• Not in public domain report





Web access – I



Web access – II



Enter-net outputs



Peer-reviewed publications – I



Peer-reviewed publications – II



Objectives of Surveillance

By monitoring disease trends to:

1. Predict epidemics

2. Detect outbreaks

3. Identify risk groups

4. Evaluate effectiveness of interventions

5. Set priorities for resource allocation

6. Provide aetiological clues



VTEC surveillance results 2000-05

Serotype Freq %

O157 8,750 61.6

O26 832 5.9

O103 669 4.7

O91 448 3.2

O145 296 2.1

O111 182 1.3

Serotype Freq %

O146 154 1.1

O128 108 0.8

O113 83 0.6

O2 78 0.5

Other 2,610 18.2

Total 14,210



Trends in VTEC infections

VTEC 2000-2005 (18 countries)
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Percent of O157 and non-O157 by 
country - Enter-net database 2000-05
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O157 and non-O157 seasonality

Human VTEC O157/non-O157 by month 2000-04 (n=5,491/2,999)
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VTEC vt1 and vt2 production

O157 VT2 +ve VT2 -ve Total
VT1 +ve 1,490 37 1,527
VT1 -ve 1,456 48 1,504
Total 2,946 85 3,031

Non-O157 VT2 +ve VT2 –ve Total

VT1 +ve 591 2,087 2,678
VT1 -ve 1640 154 794

Total 1,231 2,241 3,472



VTEC vt1 and vt2 production

O157 VT2 +ve VT2 -ve Total
VT1 +ve 49.2% 1.2% 50.4%
VT1 -ve 48.0% 1.6% 49.6%
Total 97.2% 2.8% 100%

Non-O157 VT2 +ve VT2 –ve Total

VT1 +ve 17.0% 60.1% 87.1%
VT1 -ve 18.4% 4.5% 22.9%

Total 35.4% 64.6% 100%



VTEC other virulence factors

Eae gene (n=6,250) O157 Non-O157 Total
+ve 35.8% 36.7% 72.5%
-ve 0.8% 22.7% 27.5%
Total 37.6% 63.4% 100%

ehly (n=4,959) O157 Non-O157 Total

+ve 33.3% 48.0% 81.3%
-ve 1.9% 16.8% 18.7%

Total 35.2% 64.8% 100%



• Improved outbreak recognition

• More effective outbreak investigation

• Strengthening of national surveillance

• Acceleration of applied research

• Reduction in risks from international food trade

• Interactive network of public health professionals

Benefits



Benefits – II

• Enter-net is not a “formal” alert system
It is not the EWRS, GOARN or RASFF

• Its remit is to identify if an international outbreak 
is occurring

• And if so, it has direct access to the 
epidemiological and microbiological expertise to 
respond to and investigate those outbreaks 



International outbreaks recognised - I

Organism Cases Countries involved (index) Year Association

S. Newport 100+ E&W, Finland 1998 None confirmed

S. Livingstone 100+ Austria, Czech Republic, Denmark, E&W, 
Finland, Germany, Netherlands, Norway, 
Sweden (identified by data pooling)

1997 Travel to Tunisia

E. coli O157/ 
HUS

15 Denmark, E&W, Finland, Sweden 1997 Water

S. Anatum 19 Eire, E&W, France, Scotland 1996 Baby milk 
(France)

S. Agona 4,000+ Canada, E&W, Israel, USA 1996 Kosher snack

S. Dublin 30+ France, Switzerland 1995 Cheese (France)

S. Stanley 200+ Finland, USA 1995 Alfalfa Sprouts

S. Tosamanga 28 Eire, E&W, France, Germany, Sweden, 
Switzerland

1995 None confirmed

S. sonnei 100+ E&W, Germany, Norway, Scotland, 
Sweden

1994 Lettuce (Spain)



International outbreaks recognised - II

Organism Cases Countries involved (index) Year Association

E. coli O157 21 E&W, France 2002 Cucumber 
(Belgium)

S. Cerro 44 Belgium, France 2002 Cream pastries/ 
powder (Belgium)

S. Oranienburg 500+ Austria, Belgium, Denmark, Finland, 
Germany, Netherlands, Sweden. (+ve
product in Canada, Croatia, Czech 
Republic)

2001 Chocolate 
(Germany)

S. Stanley 100+ Australia, Canada, E&W, Scotland 2001 Peanuts (China)

S. Typhimurium 
DT104

100+ Australia, Canada, E&W, Germany, 
Norway, Sweden

2001 Halva (Turkey)

S. Livingstone 60 Norway, Sweden 2001 Fish Pie (Sweden)

S. Typhimurium 
DT204b

392 E&W, Germany, Iceland, the Netherlands, 
Scotland

2000 Lettuce

S. Paratyphi B 309 Denmark, E&W, Finland, Germany, 
Ireland, Norway, Sweden, Switzerland

1999 Turkish holiday 
resort



International outbreaks recognised - III

Organism Cases Countries involved (index) Year Association

S. Stourbridge 60 Austria, E&W, France, Germany, 
Luxembourg, Norway, Netherlands, Sweden, 
Switzerland

2005 Unpasteurised 
goat’s cheese 
(France)

S. sonnei 100 Ireland, Japan, 2005 Travel to Egypt

S. Typhimurium 
DT104B

60+ Finland, Spain, Sweden 2005 Lettuce

S. Saintpaul E&W, Scotland 2005
S. Newport 350 E&W, Scotland 2004 Lettuce
S. Thompson 100 Norway, Sweden (+ve product) [concomitant 

O/B in E&W] 
2004 Lettuce (Italy)

S. Typhimurium 
DT12

27 Denmark, Norway 2004 None found

S. Typhimurium 
DT NT (R-AST)

30 Denmark, Norway 2004 None found

S. Typhimurium 
DT291

100+ Austria, Germany 2003 Eggs (Austria)



International outbreaks recognised - IV

Organism Cases Countries involved (index) Year Association

S. Hadar PT2 1,500 E&W, France, Spain 2005 Cooked chicken 
(Netherlands)

S. Typhimurium 
DT 104 MDR

30 Denmark, Netherlands, Norway 2005 Carpaccio (Italy)

S. Goldcoast 150 Denmark, E&W, Finland, Germany, Ireland, 
Norway, Scotland, Spain, Sweden, US

2005 Travel to Majorca

E. coli O157 100 Norway, Sweden 2005 Lettuce (Sweden)

S. Typhimurium 
NST

Norway, Sweden 2005 Salami (Italy)

S. Virchow PT8 50+ E&W, Northern Ireland 2005 Cooked chicken 
(Thailand)

S. Montevideo 60+ E&W, Scotland 2006 Chocolate (UK)

S. Ajiobo 100+ E&W, Scotland 2006 Spinach (UK)

S. 4, 5, 12:i:- 150+ Luxembourg, Germany 2006 Pork



Summary

• Electronic communications have made international 
networks possible.

• Rapid transfer of data and information allows early 
recognition of international outbreaks.

• Trend information can quickly be analysed to 
provide an assessment of intervention measures. 

• Meta-surveillance is invaluable in recognising
supra-national clusters of infection. 



• Improved data quality - timeliness and completeness

• International extension - Candidate/other countries

• Elaboration of liaison procedures for outbreak

• Universal implementation of harmonised typing

• Standard setting for primary laboratories

• Full implementation of foodstuffs database

The future - I



The future – II

• Funding is being transferred to the ECDC



What is missing – I 

• Full link with non-human reference laboratories

VTEC phage typing is essential
Should we go with PFGE immediately?

• Zoonoses come from animals
There must be a link between systems

Exactly why I am here!!!!



What is missing – II 

• Full implementation of the foodstuffs
database!!!!!

With the help of your institutes
and the Enter-net laboratories

Dual access to resultant database
Under agreed principles



Enter-net Principles of Collaboration between Participants

Prepared by HPA Colindale & Enter-net
Co-Ordinator (I Fisher) Version 1.7, June 2004

Introduction
A major aim of Enter-net is the creation of real time international 
surveillance through a closed network which is fully transparent
to all participants.  The objective of sharing data and information 
rapidly is incorporated in the work programme of the surveillance 
system.

Eurosurveillance 2001; 6: 17-21

Principles of Collaboration



An International network for the surveillance of Enteric 
Infections - Salmonella and VTEC O157

Funded by the European Commission, DG Health and 
Consumer Protection 

(previously by DG 12 under Framework 4)
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