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EHEC dans le boeuf et les graines
germees — « combinaisons agents
pathogenes/produits prioritaires » (1999)

Les JEMRA et
I’Autorité irlandaise de sécurité sanitaire des
aliments (FSAI) ont organisé une réeunion de
lancement (2006)

Accord de preparation des profils de
risques pour les STEC dans le beeuf, le
porc et les graines germées (2001)

Présentation d’un document de travail
au CCFH (2003)

Demande d’avis scientifique (2015)

Avis scientifigue supplémentaire
requis sur les STEC (2019)



https://www.fao.org/3/at661e/at661e.pdf
https://www.fao.org/3/cb7678en/cb7678en.pdf

Sources et réservoirs

Common
Mame

Cattle
Loats

Sheep
Water buffalo

Scientific Name

Bos taurus

Capra aegagrus Rircus

Chas arnes
Bubalus bubalis

White-tailed deer Odocoileus wrginianus

Bison

Elk

Llamas

Alpaca

Yak

Eland
Antelope
Mountain goat
Guanaco
Horses
Donkey
Domestic swine
Feral swine
Chicken
Turkeys
Pigecn
starling

Geese

Turtle dove
Barn swallow
Dogs

Cats

C oyote

Fox

Rabbit
Raccoon

Fish and shellfish
Morway rats
Ground hog
Patagonian cavy
Frogs

Ferrets®

Mice*

Bison bison

Cervus canadensis
Lama glama

Lama pacos

Bos grunniens
Taurotragus oryx
Antilope cenvicapra

O reamnos americanus
Lama guanicoe

Equus ferus caballus
Equus africanus asinus
Sus domesticus

Sus scrofa

Gallus gallus domesticus

Meleagris gallopavo
Columba livia
Sturnus vulgaris
Branta canadensis
Streptopelia turtur
Hirundo rustica
Canis lupus famibiaris
Felis catus

Canis [atrans

Vulpes vulpes
Oryctolagus cuniculus
Procyon lotor

Rattus nonegicus
Marmota monax
Dolichotis patagonus

Mustela putorius furo
Mus spp.

TABLE 1 Animal hosts of Shiga toxin-producing E. coli

Reference
1281019 21-23
27, 29-33

g2-88 21

84 83, 30

1,92, 94-96, 101,102
05-100

92, 94, 125, 126

“Experimental infections only.
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Common
Mame

Cattle
Loats

Sheep
Water buffalo

Scientific Name

Bos taurus

Capra aegagrus Rircus

Chas arnes
Bubalus bubalis

White-tailed deer Odocoileus wrginianus

Bison

Elk

Llamas

Alpaca

Yak

Eland
Antelope
Mountain goat
Guanaco
Horses
Donkey
Domestic swine
Feral swine
Chicken
Turkeys
Pigecn
starling

Geese

Turtle dove
Barn swallow
Dogs

Cats

C oyote

Fox

Rabbit
Raccoon

Fish and shellfish
Morway rats
Ground hog
Patagonian cavy
Frogs

Ferrets®

Mice*

Bison bison

Cervus canadensis
Lama glama

Lama pacos

Bos grunniens
Taurotragus oryx
Antilope cenvicapra

O reamnos americanus
Lama guanicoe

Equus ferus caballus
Equus africanus asinus
Sus domesticus

Sus scrofa

Gallus gallus domesticus

Meleagris gallopavo
Columba livia
Sturnus vulgaris
Branta canadensis
Streptopelia turtur
Hirundo rustica
Canis lupus famibiaris
Felis catus

Canis [atrans

Vulpes vulpes
Oryctolagus cuniculus
Procyon lotor

Rattus nonegicus
Marmota monax
Dolichotis patagonus

Mustela putorius furo
Mus spp.

TABLE 1 Animal hosts of Shiga toxin-producing E. coli

Reference
1281019 21-23
27, 29-33

go-8d 01

84 89, 30

1 92 94-96, 101 102
103-105

02, 94, 125, 126

“Experimental infections only.



2003

Les legumes representent d'importants
vecteurs d’infection par les STEC.

Mesures de maitrise identifiees dans les fruits
Microbiological et Iégumes frais :

hazards in fresh leafy

vegetables and herbs e eal d’irrigation

e amendements de sol

* hygiene des employes

* assainissement de I'équipement

» maitrise de l'intrusion d'animaux sauvages



https://www.fao.org/3/i0452e/i0452e.pdf
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Figure 1. Routes of transmission of EHEC and products of concern considered during the meeting.
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FIGURE 3. Estimates for Pj for food sources (median and 95% uncertainty interval)
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DALYs per 100k

O (0,0.24]

3 (0.24,0.48]
M (0.72,0.96] 0

MW (0.96.1.2]

O Not applicable

The boundaries and names shown and the designations used on this map do not Imply the expression of any opinion whatsoever on the part of the World Heailth Organiz ation concerning the legal status of any country, territory, city or area or
of Its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent appraximate border linesfor which there may not yet be full agreement

FIGURE 1. Disease burden (DALYs) of STEC by sub-region, 2010 (adapted from Kirk et
al., 2015)



@ STEC data used for FERG estimate”
@ Other reports of human STEC iliness 4 -
O Reports of human STEC iliness not found [ T T |

O Not applicable 0 1000 2000 3000 km

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoaver on the part of the World Health Organization concerning the legal status of any country. territory, City or area or
of 1ts authorities,or conceming the delimitation of 1ts frontiers or boundanes. Dotted and dashed lines on maps represent approximate border linesfor which there may not yet be full agreement.

NOTES: *21 countries and regions with data on STEC isolated from humans used to develop the FERG estimate of the burden of
foodborne iliness by region; Majowicz et al. (2014).

FIGURE 4. Countries with reported human STEC illness.



Epidémies

TABLE 2. Proportion of STEC cases attributed to foods in WHO regions (%, mean and
95% uncertainty interval [UI])

AMR EUR WPR 45
N
Mean 95% Ul Mean 95% Ul Mean 95% Ul BQ
Beef 183 178 186 1.8 108 131 27 0 29 - 40
©
Produce 161 155 165 N4 102 125 136 1.4 143 © 35
(fruits and E
vegetables) ~
Dairy 5.5 5.2 5.9 6.2 62 62 86 86 86 8 30 [
Grains and 1.4 1.1 1.7 1.2 1.1 17 04 0 289 += 25
beans =
Pork 1.2 1.1 1.5 1.7 .7 17 16 0 57 'g 20
Meat 1.1 1.1 1.3 2.3 17 28 17 0 57 =
Game 0.5 0.5 07 06 06 06 29 29 29 8 15
Lamb 04 04 05 06 06 1.1 0 0 0 g) 10
Seafood 04 04 0.4 17 1.7 1.7 0 0 0 -
Nuts 04 04 0.4 0 0 0 0 0 0 % 5 -
Chicken 0.1 0.1 0.3 0 0 06 0 0 0 o 0 ol | ol - . J
Poultry 0 0 0 0 0 0 0 0 o m — v = 9 O X T, o - S = = — S B0
D 8 S 3 ¢ 3 ¥ o a & ® ® 5 o0 £ Z 3
Ducks 0 0 0 0 0 0 0 0 0 o) — a E s = G 3 o ~ N
Turkey o o o o 0o 0 0 0 0 e O = a s R »
Mutton 0 0 0 0 0 0 0 0 0 k= @)
©
Oils and 0 0 0 0 0 0 0 0 0 -
cusar HMAMR MEUR WPR S

Unknown 54.4 54.4 54.4 61.9 61.9 61.9 68.6 68.6 686
*AMR: Region of the Americas; EUR: European Region; WPR: Western Pacific Region.

NOTES: Estimates exclude proportion of unknown-source outbreaks
AMR = Region of the Americas; EUR = European Region; WPR = Western Pacific Region.




Cas-témoins

Records identified through
database searching
(n=15,602)

Additional records identified
through other sources
(n= 381)

|

|

Records after duplicates removed
(n=8,626)

l

Records screened

Records excluded

(n=8,626) — (n=8215)
Ful l_tEEra;ItiI;IiE:i:] ;’[;5'355'3'1 Full-text articles excluded
(n=411) S

l

Studies included in
quantitative synthesis
(meta-analysis)
(n=22)

FIGURE 4. PRISMA diagram showing the results of the search for case-control studies

of sporadic STEC infections in humans (all dates and locations)

ﬁm Country  Study timeframe
AMRA
Bryant Canada X
Le Saux Canada ¥
Rowe Canada X
Haolton Canada X
MacDonald USA X
Slutsker USA X
Miad USA X
O USA X
Kassenborg USA X
VYoestch USA X
Denno USA X
AMRB
Rivas Argenting N
EURA
Pamry United .
Kingdom
¥Brien EI:;Ed{uij X
Locking EI:;Ed{uij X
Yalllant France 1
Pierrand Balglum® o Rl R e R L el Bl "
Friesema Metherlands X
Werber Garmany X
WPRA
Hundy Australia X
McPherson  Australia 1
Jaros Mew Zealand X

* specificyears not reported

FIGURE 5. 5tudy locations and timeframes for the 22 identified case-control studies of
sporadic STEC Infections In humans



Case Control Studies
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[dentification des dangers : virulence

TABLE 5. Combinations of STEC virulence genes and the estimated potential to cause
diarrhoea (D), bloody diarrhoea (BD) and haemolytic uraemic syndrome (HUS)

Level Trait (gene) Potential for:
1 stx,, +eaeoraggR D/BD/HUS
Z Stx,, D/BD/HUS?
3 Stx,_+eae D/BD?

4 stx, +eae D/BD?

5 Other stx subtypes DA

MOTES: 1. depending on host susceptibility or other factors; e.g. antibiotic treatment
2. association with HUS dependent on stx2d variant and strain background.

3. some subtypes have been reported to cause BD, and on rare occasions HUS




[dentification des dangers : virulence

_— 0

Risk potential
for severe disease

TABLE 5. Combinations of STEC virulence genes and the estimated potential to cause
diarrhoea (D), bloody diarrhoea (BD) and haemolytic uraemic syndrome (HUS)

Test Result

DMNA from enrichment None

Level Trait (gene) Potential for: | @rensanase z F
1 stx, +eae oraggR D/BD/HUS e / . :
Q Subtyping stx, g

2 5By, D/BD/HUS’ | r
: z

3 E 5

: dathli s | EE e
E eae/aggR PCR T

4 stx, +eae N/BD? : > :
5 Other stx subtypes DA E 2

Further virulence typing,
serotyping, WGS, etc.

MOTES: 1. depending on host susceptibility or other factors; e.g. antibiotic treatment
2. association with HUS dependent on stx2d variant and strain background.

3. some subtypes have been reported to cause BD, and on rare occasions HUS

FIGURE 9 Strategy for testing STEC to discern level of health risk based on virulence
genes




Surveillance

Divers programmes de

survelllance sont

utilisés a travers le

monde. Leur conception

varie en fonction des

objectifs fixés,

notamment dans :

* le boeuf et les autres
viandes

* |es produits laitiers

* |es legumes et les
graines germees

Country Purpose Description Pathogens and bacterial
indicators
NORTH AMERICA
Canada Ensure food safety and verify industry  E. coli O157- Finished Raw Ground Beef Products (FRGBP) - Generic E caol,
compliance with Canadian food safety Domestic raw grownd beef or raw ground veal intended for STEC 0157/ MM
standards use as FRGEP
Canada Ensure food safety and verify industry  Pathogens in ready-to-Eat (RTE) Meat Products - Domestic Salmonello spp., Listeria
compliance with Canadian food safety uncooked dry or semi-dry fermented products containing beef monocgytogenes,
standards STEC 0157/ NM
Canada Ensure food safety and verify industry  Beef/Veal Precursor Material (PM) Intended for Use in FRGBP  STEC O157/MM
compliance with Canadian food safety
standards
Canada Ensure food safety and verify industry  RTE Fermented Meat [RTEM-F] Products - Fermented E coli, & gureus, Salmonelio,
compliance with Canadian food safety  products that contain meat from all sources L monocytogenes, STEC 0157
standards {beaf onky)
Canada Market access (Import) E. coli O157- FRGBP - Imported raw ground beef or raw Generic, E. coll STEC 0157/ MM
ground veal intemnded for wse as FRGEP #Veal Products
Canada Market access (import) Pathogens in RTE Meat Products - Imported uncooked dry or  Solmonella spp., Listeria
semi-dry fermented products containing beef monocytogenes, STEC 0157
Market access (Import) Imported PM Intended for Use in FRGEP STEC Q157
Market access (Export) PM Intended for export to USA (Industry testing program) STEC Q157 HTF, 026, 045, 0103,
O, 0121, and 0145.
LSA Ensure food safety and verify industry  Sampling verification activities for STEC in raw beef and veal STEC Q157

compliance with the USA food safety
standards

products including trims. Routine testing by F5I15
Beef manufacturing trim; raw ground beef components other
tham trim

Bench trim derived from cattle not slaughtered on site

Raw ground beef products in establishments that grind and
form patties

Raw ground or commuted beef or veal retail programme

Mon-0157 STEC for trims

including serotypes
026, 045, 0103, O111. 121, 0145
Salmonella spp.

E. cali Q15F:HT and Salmanelia

[ B BN, N R BT

| [ I | SN . [ S TN Ty M g



Déetection

Les methodologies
évoluent constamment.

Chaque méthode
présente des avantages
et des inconvenients.

Objectif
|dentification

Approche
Isolement

Exemple
Culture

Enrichissement

Immunoconcentration

Moléculaire

PCR

RT-PCR

Metagenomique

Immunologique

ELISA

Caractéerisation

Phéenotypique

Serotypage

Production de Stx

Fermentation du sorbitol

Production de béta-
glucuronidase

Moléculaire

PCR

PFGE

MLVA

Séequencage du genome
entier




Interventions

Specifiques aux STEC

Vaccination, bacteriophages, probiotiques
Sensibles aux STEC

BPA, hygiene, maitrise de la temperature

Inférence scientifique permettant une
extrapolation aux STEC

Evaluées pour :

Production primaire, bceuf et produits laitiers

Transformation du boeuf
Post-transformation du boeuf

: o Iransformation des produits laitiers




Tres efficace

. . .
® Maitrise de la température Irradiation

. . . .
® Hygiéne des zones de Pasteurisation
stabulation/litieres
, . . . . . .
® Ingrédients des aliments pour Apport de probiotiques aux bovins
SULLLLEEIEPA ® Nettoyage des carcasses a la

vapeur/l’eau chaude sous vide

’ = N\
Hygiéne des mamelles ® Densité de stockage

® Vaccination des bovins contre 0157 ® ,
Enclos fermeés

® Bactériophages aprés récolte
® Exclusion des animaux sauvages

Augmentation de l'efficacité

® Lavage des carcasses au moyen
d’acide organique
® Gestion des abreuvoirs

® Bactériophages
avant recolte

Augmentation de la confiance vis-a-vis de
I’approche

Preuves plus solides
Peu efficace/inefficace

Représentation preliminaire




DIX enseignements

1.Les STEC representent toujours un probleme de santé publique, qu'il s'agisse de
serotypes O157 ou non O157.

2.De nouveaux vecteurs apparaissent.
3.Le beeuf, les produits frais et les produits laitiers constituent des sources primaires.
4.Les outils moleculaires ameliorent les evaluations de risques.

o.Les programmes de surveillance devraient repondre aux questions de gestion des
risques et les programmes d'analyse devraient étre adaptés aux objectifs fixes.

6.1l n'est pas nécessaire que les interventions soient specifiques aux STEC pour étre
efficaces.

/.Les bonnes pratiques agricoles et les bonnes pratiques de fabrication constituent
des mesures de maitrise utiles.

. d.Lesprobiotiques et le traitement non thermique sont de bons outils de maitrise.
o ° ¢9.1ln'y a pas de solution miracle unique. Il faut adopter des approches multiples.

®*  10.Une perte de maitrise en aval peut invalider des interventions en amont.




Textes du Codex existants sur les STEC

Principes generaux en matiere d’hygiene pour la viande

Code d'usages en matiere d’hygiene pour les fruits et legumes frais
Code d'usages en matiere d’hygiene pour la viande

Code d'usages pour les poissons et les produits de la péche
Norme pour les mollusques bivalves vivants et crus

Autres documents en cours d’élaboration




Verci !

Et un merci tout particulier
a 'ensemble des experts !




