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French shellfish industry strategy for assessing the 
risk of infectious noroviruses in shellfish: monitoring and management 

methods using the OXYVIR indicator

WG2 – Aquaculture Advisory Council
10h-13h, 04/02/2025



- Enteric origin and similar structure of FRNAPHs and noroviruses

- FRNAPH-II genomes > norovirus genomes in wastewater

- Degradation of FRNPAH and norovirus genomes low and similar in:

o In the environment

o During oyster depuration

o Under representative oyster farming conditions

 Correlation demonstrated between FRNAPH-II and norovirus genomes in oysters

- Partially demonstrated similar survival of infectious FRNAPHs and infectious noroviruses in oysters:

o Results from 15 meal scraps incriminated in norovirus epidemics

o Infectious FRNAPH criterion used routinely by oyster farmers (no negative customer feedback)

o Literature data: survival of infectious noroviruses in seawater between 14 and 20 days (human enteroid technique) (Desdouits et
al., 2022)

 Willingness of the French shellfish industry to deploy the use of the OXYVIR indicator (group II F-specific RNA
bacteriophages)
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Conclusions of the OXYVIR programme (2017-2023, FEAMP)
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COPERNIC "Comparison of the persistence of F-specific RNA bacteriophages 
and infectious noroviruses in coastal environments“

Objectives

1. Measuring the persistence of noroviruses and FRNAPH-II (infectious and genome) in seawater and modelling their inactivation kinetics

over time

2. To compare the persistence of these noroviruses and FRNAPH-II (infectivity and genome) in seawater over time

 To shed light on the choices made by health authorities concerning the management of norovirus contamination of the

coastal environment and to clarify the role of infectious FRNAPH-II in the management of norovirus risk in shellfish and

their environment

Duration: 18 months, started at the end of 2024

High-quality partnership with scientific institutes with expertise in norovirus:

- LSEM-IFREMER - LNR shellfish microbiology: mastering the human enteroid technique to assess the survival and infectivity of
noroviruses

- ACTALIA and LCPME: survival and infectivity of phages
- CHU de DIJON - CNR des virus des gastro-entérites (subcontractor): recovery of biological material containing human faeces 

loaded with human noroviruses
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OXYVIR indicator (FRNAPH-II), a monitoring tool to control 
the threat of infectious noroviruses in shellfish

Work on WWTPs: network separation 
and renovation, reduction of enteric 
virus load (UV)

Real-time information on malfunctions

Enteric virus threshold in treated 
wastewater (urban wastewater 
directive)

Monitoring infectious noroviruses in shellfish 
during the risk period using the OXYVIR 
indicator: like REMI microbiological monitoring

If thresholds are exceeded (to be determined): 
management measures (temporary 
downgrading of the sanitary quality of the zone 
and obligation for long-term purification)

Product protection: 
unsinkable basins

Long purification 
with the OXYVIR 
indicator: purification 
basins and water 
treatment

Shellfish companyShellfish farming areaWatershedUrban wastewater treatment

1. WWTP 
performance

2. Monitoring water 
quality

3. Liberatory 
analyses

4. Depuration 
performance
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OXYVIR Observatory, deployment of viral pollution monitoring in several shellfish 
production areas using the ANR F-specific infectious bacteriophage indicator

Why?

• Acquisition of knowledge via an in-situ study of shellfish areas representative of the national network (influenced and non-influenced
areas) with purification monitoring.

• Evaluation and validation of the infectious FRNAPH threshold in shellfish in areas to manage the risk of infectious noroviruses, based
also on the RETEX acquired since November 2021 in two shellfish areas as part of the OXYVIR programme.

• Determination of control measures to be adopted..

Final objectives

• Use of the infectious F-specific RNA bacteriophage indicator with a threshold set in shellfish i) in the production area or ii) after
purification in a closed circuit depending on the initial infectious F-specific RNA bacteriophage contamination. The extensive data from
the OXYVIR programme will be used to develop this point.

• Norovirus risk management tool for shellfish professionals i) in the production area and ii) for managing the duration of shellfish
purification according to the level of contamination. 

• Implementation of control measures by the industry/Government..

A dual objective: scientifique and operationnal !
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Protocole

When? During the risk period for winter gastroenteritis: from November to April.

Where? 

• In shellfish-growing areas that have already undergone one or more administrative closures for norovirus contamination of shellfish during the last 4
winter seasons.

• In a number of areas with little or no impact from faecal viral pollution (which have not yet undergone administrative closures).

How? 

• Monitoring in oysters: oyster samples taken once a week at REMI points and sent out under refrigeration.

• As soon as infectious group II F-specific RNA bacteriophages are detected above the limit of quantification (i.e. 5 PFU/g digestive glands) in oysters in the
area, several batches of oysters are recovered and sent to professionals for purification:

o Set up closed-circuit purification in water of satisfactory sanitary quality.

o Monitor viral decontamination of batches of oysters over 21 days by taking samples and performing analyses on D0, D7, D14 and D21.

o Stop analyses as soon as the concentration of total infectious F-specific RNA phages falls below the limit of quantification (i.e. 5 PFU/g).

Analysis Shellfish number

Enumeration of total infectious FRNAPHs in oysters 10

Detection and quantification of norovirus GI and GII genomes 10

Detection and quantification of group II FRNAPH genomes 10

Enumeration of E. coli 15
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Deployment of the observatory
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24

2

32
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78 areas monitored, including 3 free 
zones (OXYVIR observatory, regional 
projects and professional initiatives)

15 purification tests

Multiple fundings: 
• Regions: Normandie, Bretagne, Pays de la 

Loire, Nouvelle Aquitaine
• Departments: Côtes d’Armor, Finistère, 

Morbihan + conseil départemental du 29
• Local authorities: communauté de 

communes du Pays de Dol, St Malo 
Agglo, Guingamp-Paimpol Agglo, 
Lannion-Trégor Communauté, Morlaix 
communauté + AN DOUR, Concarneau 
Cornouailles Agglo, Quimperlé 
communauté, Lorient Agglo, Auray 
Quiberon Terre Atlantique, Golfe du 
Morbihan Vannes Agglo, Pornic Agglo 
Pays de Retz

• Others: Cap Atlantique, SIBA, SMBT, 
CEPRALMAR, VEOLIA, DLAL FEAMPA,  
autofinancement

Normandie - Hauts-de-France

Charente Maritime



December January February March April

Normandie -
Hauts-de-France

Bretagne nord

Bretagne sud

Pays de la Loire

Charente 
Maritime

Arcachon - 
Aquitaine

Méditerranée

Week 46 (13/11)

Week 49 (03/12)

Week 46 (13/11)

Week 49 (04/12)

Week 48 (25/11)

Week 48 (26/11)

Week 51 (16/12)

NovemberSamples taken 
every week or every 

fortnight

Calendar
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Transmission of results

Distribution of results by CRCs to professionals in their area, 
in various formats:

• SMS messages with advice on depuration times
• Newsletters with different information
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Measures to control the risk of infectious norovirus
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Measures to control the risk of infectious norovirus
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Measures to control the risk of infectious norovirus
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NOROTRACK

Started in june 2024 (innovation EMFAF, 2024-
2027)

 Approximately €600 k

 CNC (leader), ACTALIA, LCPME, 
GMVA, Spéciales Gillardeau, 
Rivages Pro Tech, CRC BS 

Development of a digital model to 
anticipate viral pollution (norovirus) in two 

shellfish farming areas in the Gulf of 
Morbihan

PURIF’EAU

Under construction (EMFAF, 3 years)

 Approximately €700 k

 CNC (leader), Ifremer, CRITT La 
Rochelle

Purification of seawater in shellfish farms: 
creation of technical data sheets on water 

treatment equipment

Other projects



THANK YOU FOR YOUR ATTENTION !

Contact : a.laine@cnc-france.com
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