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1. Attendance
The meeting was chaired by the EURL.
The following were represented at the meeting:
Member State NRLs
Austria
Bulgaria
Denmark
Germany
Hungary
Latvia
Netherlands
Portugal
Slovakia
Spain
United Kingdom

Belgium & Luxembourg
Croatia
France
Greece
Italy
Lithuania
Poland
Romania
Slovenia
Sweden

Dr Craig Baker-Austin attended on behalf of the UK NRL.
EFTA country NRLs
Iceland

Norway

European Food Safety authority
Federica Barrucci
Other invited speakers
Dr Ingeborg Boxman (NVWA, The Netherlands) and Anna Newton, (CDC, USA).
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2. Acronyms
BAM

Bacteriological Analytical Manual

ISO

International Standard Organisation

CA

Competent Authority

LBM

Live Bivalve Molluscs

CG

Community Guidance

Labs

Laboratories

CEN

Comité Européen de Normalisation

LOD

Limits Of Detection

CDC

Centers for Disease Control

LOQ

Limits Of Quantitation

DNA

Deoxyribonucleic acid

MPN

Most Probable Number

EFSA

European Food Safety Authority

MS

Member State

EC

European Commission

NoV

Norovirus

EU

European Union

NRL

National Reference Laboratory

EURL

European Union Reference Laboratory

NVWA

Nederlandse Voedsel-en Warenautoriteit

FBO

Food Business Operator

OCL

Official Control Laboratory

FDA

Food and Drug Administration

PCR

Polymerase chain reaction

GPG

Good Practice Guide

PT

Proficiency Testing

GI, GII Genogroup I and Genogroup II

RASFF

Rapid Alert System for Food and Feed

HAV

RT

Real-Time

SS

Sanitary Survey

Hepatitis A Virus

HACC Hazard Analysis and Critical Control
P
Points
ILS

3.

Inter Laboratory Study

Actions arising from the 13th workshop 2014

The EURL went through the actions from the last meeting. All actions had either been completed
or were included as agenda items.
4.

Presentation of the 2015 EURL work programme

The EURL coordinator gave an overview outlining the 2015 work programme. The EURL work
programme
can
be
viewed
on
the
EURL
website:
(https://eurlcefas.org/media/13835/eurl_microbiological_contamination_of_bivalve_molluscs_w
ork_programme_final2015_revised151214.pdf).
5.

Official Controls - Microbiological monitoring and classification

5.1 Commission restricted working group and trade negotiations (EURL).
The EURL gave an overview on the developments within the Commission Restricted working
group. In summary, it was agreed to adopt the Codex criterion for E. coli, to retain Salmonella
criterion for end-product testing and to follow recommendations given by EFSA on baseline
surveys. The use of heat treatment on imported products and NoV was discussed with reference
to the Vietnam RASFF. It was noted the interpretation of PCR results on heat treated produce
was difficult, and that PCR analysis on cooked product was not particularly helpful as an
indicative measure of risk. The EURL stated EFSA have been asked to review the process and
will be looking at cultural based information rather than solely using PCR and that EFSA would
report on this in due course. Subsequent discussion regarding changes to Commission
Regulation 854/2004 and 2073/2005 were highlighted. Briefly, revisions to draft legislation
centred on the introduction of a 3-class plan, with subsequent provision for disregarding
anomalous results. Regulation 854/2004 will be amended with the CA defining the review period
when classifying a production area where 80% of results must be in compliance with <230 E.
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coli per 100g and 20% of results not exceeding 700. Where an E. coli result exceeds 700 during
the specified review period, the classification of the area must be reviewed. For Regulation
2073/2005 amendments include the testing of 5 samples and the pooling of samples specified
in ISO 6887.
5.2 Community Guide and Good Practice Guide (EURL)
A summary on amendments made to the guidance documents with respect to the export of
LBM from an EU MS to the US were presented. The EURL outlined the main issues identified
by the US FDA with respect to the EU LBM sanitation programme. It was noted that this was
the final revision to the GPG, and had largely addressed issues related to US export. It was
determined that prohibited zones (as set out in the GPG) will be based on sewage levels rather
than monitoring. Problems applying the GPG and how the outcome of the GPG for new areas
was discussed. NRLs were advised to inform the EURL if any practical issues had been
identified when applying the GPG. Some discussion ensued regarding the interpretation and
application of results for classification of LBM production areas, food safety issues in the EU
and how these could inform application of criteria for LBM e.g. the EU paper on pesticide
residues, toxins and metals in foodstuff, could be useful for informing guidance. It was noted
that this issue is particularly important given the use of GPG in different regions, and the need
for clearer guidance in this context was subsequently noted.
5.3 Survey of Ría de Aldán, special case for export to United States (Cristina Alvarez,
INTECMAR, Spain)
Cristina Alvarez presented on the SS work undertaken in the Ria de Aldan estuary, Galicia,
north-west Spain. The presentation identified the huge efforts required to provide SS information
to trade LBM with the US. The case study presented provided some practical examples with
respect to the establishment of ‘buffer zones’ in different LBM production areas under a range
of unfavorable hydrodinamic situations in Spain (e.g. in winter, during the night (no radiation),
without wind (less dilution), highest microbiological contamination scenarios). Some discussion
centred on the specifics of exclusion zones and boundaries of exclusion zones for LBM in buffer
zones.
5.4 The new national database for control of shellfish harvesting areas (NRL Italy)
NRL Italy presented data on the use of a new national database for conducting SS in Italy,
using a range of specific examples of the GIS-enabled interface developed and used for this
purpose in Italy. The database allows OCL’s to upload microbiology data directly, with a GISbased interface to look at microbiological data in both a temporal and spatial context at different
production areas. The current website for this database is unfortunately password protected,
but may become open access in the future. Some of the relevant advantages and
disadvantages of this type of interface were subsequently discussed.
5.5 Shellfish production in land-based systems: how to manage shellfish quality (NR
Netherlands)
NRL Netherlands presented an overview of recent practical, regulatory and microbiological
issues with regards to land-based production systems for LBM in the Netherlands. The EURL
noted the lack of clarity regarding the legal basis for classification, and agreed that this needed
to be clarified by CA. Following clarification the EURL agreed to develop guidance to be
incorporated within the CG, but also noted that it was the responsibility of FBOs to incorporate
risks from such systems into their HACCP plans. Several potential public health risks were
noted from the use of land-based production systems for LBM, including pathogenic vibrios,
and the temperatures in such systems (e.g. ponds) could be significantly higher than in
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seawater-based production areas. It was agreed that more work was required in this area, and
that research funding to properly assess risk should be identified.
5.6 Microbiological monitoring, classification and sanitary surveys in Galicia (Cristina
Alvarez, INTECMAR, Spain)
Cristina Alvarez presented an overview of general microbiological monitoring with regards to
LBM in Galicia, north-west Spain. The EURL requested further information on the identification
and procedures used to identify ‘anomalous results’ (pertaining to E. coli testing results from
OCLs). A significant discussion followed on the procedures used in Spain for categorizing results
as anomalous in the context of significant rainfall events. The EURL agreed to review and further
clarify in the GPG on this issue.
5.7 The International guide (EURL)
An overview of the International guide was presented by the EURL. This presentation focussed
on some technical issues relating to adoption on EU/US systems for trade. It was noted by the
EURL that for trade involving 3rd countries (e.g. countries that are not EU or the US), the adoption
of either EU/US system, the international guide would be invaluable as a general guidance
document to facilitate such countries attempting trade as well as a general document to help
provide protection to human health from LBM. The EURL noted that the US FDA sees a general
purpose of the international guide as an attempt to harmonising EU and US legislation as it
pertains to LBM. It was noted that this procedure is likely to be both slow and complex. The
EURL confirmed that the international guide is endorsed but not adopted by Codex.
6.

E. coli and Salmonella

6.1 E. coli and Salmonella methodology (EURL)
The EURL presented amendments to the E. coli and Salmonella methodology. A range of minor
additions to the methodology were highlighted and the implications of possible changes
discussed, with all protocols being updated once all ISO’s have subsequently changed. It was
confirmed that amended standards will keep the same accompanying/identifying number but
lose the associated TS.
6.2 EURL proficiency testing for E. coli and Salmonella (EURL)
The EURL presented the PT data from recent distributions for E. coli and Salmonella across the
NRL network. Several noteworthy observations were given. For instance, 9 labs (24%) achieved
full marks for results reported for E. coli. Some discussion followed on the decision to incur a
reduction in scores due to the incorrect use of MPN calculations, which was observed by 25
labs. There was no apparent association between the incorrect reporting of Salmonella spp. and
the sample analysis and methodology data reported during the PT scheme. The NRLs were
reminded that where unsatisfactory scores were identified, use of the troubleshooting guide
should be consulted in the first instance. NRLs identified that there was no appropriate guidance
on the use of the MPN calculator referenced in ISO 7218. The EURL undertook to propose to
ISO that the MPN calculator be amended to include a bivalve-specific worksheet, to be made
more user friendly and to be accompanied by a user guide. The EURL also agreed to request
information from ISO on how the calculator was validated and to provide this information to
NRLs. In the short-term, the EURL would amend the generic E.coli protocol to provide guidance
on the use of the MPN calculator.
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6.3 Detection of E. coli contamination in urchins (NRL France)
NRL France presented data regarding the abundance of E. coli in sea urchins, focussing on
sites in southern France. The presentation was particularly noteworthy in that it highlighted
apparently significantly high (>18,000 E. coli) in tested animal matrices. NRL UK noted that there
have historically been commercial sea urchin production areas in the UK, but to his knowledge
there were none in 2014. NRL Ireland noted that there are a small number of production areas
in Ireland, but contamination levels observed were significantly lower than identified in the
French study. It was noted that more data was required on this particular species, as well as
additional information on pathogen levels (e.g. NoV) in Europe.
6.4 Optimizing the preparative sample for enumeration of E. coli in Venus gallina by
ISO/TS 16649-3 (NRL Italy)
NRL Italy presented data on the use of different homogenisation approaches in the striped
Venus clam (Venus gallina). Some methodological questions were raised from MS including the
use of milk as a re-suspension matrix for lyophilised sample and the use of canned clams for
testing purposes. Some questions were also raised regarding the use of different sample sizes
for analysis (e.g. 100g and 25g), which required further elucidation. The discussion expanded
to cover sea cucumbers (e.g. Holothuroidea) and trade of these food commodities both inside
the EU and outside to include 3rd countries.
7.

Viruses

7.1 Update on progress of the validation of ISO TS 15216-1 under CEN validation (M/381)
(EURL)
The EURL presented an update on recent work regarding the validation of ISO TS 15216-1
under the CEN mandate (NoV and HAV). The presentation covered recent developments and
summarised data from the ILS with regards to data generated to ascertain key performance
characteristics for the NoV and HAV assays as applied to Pacific oysters and mussels. Some
discussion followed on the LOD and LOQ generated from this work, as well as specific technical
discussion on how these were interpreted and applied in a practical context. It was noted that it
is possible to report a positive result but below the LOQ. Some discussion, and subsequently
some concerns were expressed led by the NRL Italy regarding technical issues related to the
performance characteristics of the real-time PCR assay from an accreditation perspective. It
was subsequently noted that some informative data generated from the ILS, including individual
lab LOD, LOQ and linearity data will not be included in the finished and published ISO standard,
although repeatability and reproducibility data will be. It was noted that, for accreditation
purposes, laboratories would be required to generate their own LOD and LOQ. Lengthy
discussion on this issue ensured. The EURL agreed to produce guidance documents for use by
laboratories to determine these characteristics.
7.2 Amendment to the EURL generic protocol (EURL)
The EURL presented an update on recent amendments to the EURL generic protocol which
provides a detailed method for the quantification of viruses in LBM, based on ISO/TS 15216-1.
Through the practical experience of the validation project (started in 2012) a number of
modifications to the method have been implemented (included in the new revision of 15216-1)
over time. It was noted that since the start of the validation project in 2012 the generic protocol
has been updated twice (version 3 issued 08/05/14 and version 4 issued 14/01/15).
Amendments to version 3 and 4 include the requirement to use linear dsDNA molecules as a
quantification standard; instructions for the production of linear molecules from control plasmids
by PCR or restriction digest; the requirement to use buffer e.g. TE (with or without 2ng/ul sheared
salmon sperm DNA) for dilution of dsDNA and RNA standards; modification on the preparation
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of mengo virus standard curve; the requirement for additional negative control RT-PCR
reactions; information on quality control parameters for standard curve slopes and the removal
of outliers; change to terminology from amplification efficiency to RT-PCR inhibition (with 100%
amplification efficiency = 0% RT-PCR inhibition), and mathematical formulae for helping
generate calculations.
7.3 EURL proficiency testing for norovirus and HAV – PT 53 and PT 55 (EURL)
The EURL presented data on two separate PT distributions carried out in last 12 months (PT 53
– June 2014 – test sample LENTICULEs only and PT 55 – November 2014 – shellfish samples,
test sample LENTICULEs, dsDNA LENTICULEs and dsDNA control solutions). For PT 53, 31
labs (including 14 NRLs) participated with 2 labs (including 1 NRL) not returning results. All
NRLs that returned results tested for all 3 determinands. For PT 55, 48 labs (including 20 NRLs)
participated with 2 labs (both NRLs) not returning results. All NRLs that returned results tested
for all 3 determinands. The performance of the labs was noted. In PT 53, the overall accuracy
was 96%; 11/13 labs (85%) scored 100% for all sample/determinand combinations. Overall
specificity was 92%, total of 3 false positive results, and overall sensitivity was 100%. Lab
scoring was 11 x A for NoV and HAV, 1 x A for NoV, B for HAV and 1 x B for NoV and HAV (A
= 100% accuracy; “satisfactory”, B = maximum of one mistake; “questionable”, C = two or more
mistakes; “unsatisfactory”, with Norovirus (GI and GII) and HAV scored separately. For PT 55,
the overall accuracy was 97%; 13/18 labs (72%) score 100% for all sample/determinand
combinations. Overall specificity was 99%, with a total of 2 false positive results for GI (1 lab).
Sensitivity in LENTICULE samples was 98%; 17/18 (94%) labs score 100% sensitivity.
Sensitivity in shellfish samples 94%; GI 94%, GII 97%, HAV 89%; 14/18 (78%) labs scored for
100% sensitivity. Lab scoring was 13 x A for NoV and HAV, 2 x A for NoV, B for HAV, 1 x B for
NoV, A for HAV, 1 x C for NoV, A for HAV and 1 x C for NoV and HAV. Extensive discussion on
quantitation of the method ensued. Good participation by NRLs in virus PTs was noted (18 labs
returned results for PT 55). The continued harmonisation of the virus methodology was
highlighted as a key reason behind the excellent results. In general, good performance by most
labs in terms of presence/absence was observed, although a range of concentrations reported
for most samples was identified. Possible reasons behind this could be related to differences in
extraction performance achieved between labs and/or possible calculation problems. The EURL
agreed to provide detailed worked examples of calculations to help NRLs in this regard. It was
agreed to continue virus PT with 2 distributions per year including one matrix distribution which
should include at least one whole animal sample (shucked or un-shucked).
7.4 Proficiency testing for viruses in shellfish in Italy (NRL Italy)
NRL Italy provided a historic overview of PT for viruses in Italy. Currently 6 OCL’s are accredited
for virus testing and 4 additional labs are seeking accreditation in this area. It was noted that PT
has been invaluable in identifying areas related to the virus methodology that can result in poor
performance. In this context, PT has been used to evaluate performance of different stages of
the procedure (RT, PCR, extraction, whole process etc.) Issues with process controls were
noted and discussed. The Italian NRL provided positive control material in all virus PT
distributions. It was also noted that detection limits for virus methods have improved steadily for
OCLs in the last few years.
7.5 International linkage of two food borne-HAV clusters in the Netherlands in 2012
through trace back of mussels harvested in a non-endemic area (Ingeborg Boxman,
Netherlands).
Dr Ingeborg Boxman from the Food and Consumer Product Safety Authority, NVWA,
Netherlands presented on the recent HAV infections in the Netherlands, linked to LBM
consumption. The cluster of infections is particularly noteworthy because HAV is an incredibly
rare infections in the Netherlands (incidence of 1.3 cases per 100,000 population). HAV is also
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currently a notifiable infection. The linkage of HAV cases in Netherlands (9 primary infections
and 2 secondary) and in the UK (3 cases 2 secondary) was subsequently carried out through
exhaustive trace back of seafood produce. Mussels from the UK were identified as the likely
vehicle for the HAV infections reported in both the UK and Netherlands. It is particuarly
noteworthy that mussels from a non-endemic (B) area contaminated during a heavy rain fall
might have played a role in the emergence of these infections. Cooperation between foodhealth-environmenal institutes was needed to demonstrate this link, and the presentation
highlighted the need for effective collaborations between different agencies to study HAV
emergence in the EU. This presentation highlighted that with the low immune status of HAV in
the EU, and the low infective dose of this virus, that sporadic community cases of HAV in coastal
locations could present a high risk for shellfish contamination. The EURL noted the importance
of these HAV infections, and suggested that improved communication between health
authorities and shellfish risk managers. The presentation underlined the need for laboratory
analysis to significantly assist risk management of HAV.
7.6 HAV in Naples area: investigation and control measures (NRL Italy)
NRL Italy presented data regarding recent HAV infections linked to seafood consumption in
Naples, Italy. The presentation provided epidemiological, microbiological, food commodity and
molecular microbiology analysis of these recent cases. The linkage of cases associated with
shellfish consumption was noted, and so too was the use of production area closures when
linkages between infections and LBM was identified to reduce risk. The relevance of control
measures for the prevention of infections was noted, and so to was the importance of NRL-OCL
networking to identify infections in a timely manner. The importance of an available reference
method, its associated accreditation and PT in NRL-OCL network for HAV was reiterated, and
so to was the need for multidisciplinary approaches in outbreaks but also in non-outbreak
settings. Some very important practical considerations were discussed following this
presentation, including criteria for the reopening of HAV-contaminated areas, the management
of HAV-NoV positive results in products in retail produce as well as the overall management of
HAV-NoV positive results in harvesting areas.
7.7 Norovirus persists in oysters and may be implicated in an outbreak (NRL France)
NRL France presented a recent case study regarding a NoV outbreak in France (Hossegor, SW
France), linked to shellfish produce. This is a relatively small class B French oyster production
area that has previously experienced NoV contamination issues and associated outbreaks. It
was particularly noteworthy that the levels of NoV identified in shellfish associated with an
outbreak in 2012 were relatively low (~ 1000 genome copies NoV). Several noteworthy
conclusions were established based on outbreak investigations. Firstly, 11 oyster related
outbreaks known by the NRL from Hossegor production area have been observed recently. NoV
contamination has been regaularly detected during 5 months (Dec-April) every year at this sites,
suggestive of long-term problems, and around 103copies/g for NoV (GI and GII) have
consistently been associated with outbreaks. Official closure coupled with monitoring may be an
appropriate response to prevent future contamination. Some discussion ensued regarding the
specific closure criteria used in France (and in other MS) following NoV incidents linked to LBM.
7.8 NoV concentrations in individual oysters – implications for sampling and consumer
exposure (NRL Ireland)
NRL Ireland presented data on the distribution of NoV in individual oysters from a commercial
harvest area in Ireland. The presentation also provided data on estimates for the precision
associated with the current sample size for virus testing (e.g. 10 oysters). The potential range
of NoV exposure for consumers from such produce was subsequently discussed, as well as the
spatial distribution of NoV at a production site. The study assessed NoV (GII) concentration in
30 individual oysters from one growing bag, and repeated this analysis at low (~LOQ), medium
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and high NoV concentrations. The use of statistical analyses (bootstrap simulations) was
subsequently applied to estimate the corresponding uncertainty of a sample with 10 oysters
(and other combinations). Several noteworthy findings were discussed based on this
presentation. Firstly, for a sample size using 10 oysters (stated in the CEN method), the
distribution of results can be assumed normal and appropriate for test purposes. Secondly, this
precision appears acceptable but significantly less, so for low levels of contamination, which
may have implications for quantitative standards based on relatively low NoV values.
Significantly, there is, therefore, a wide range of possible consumer exposures for a given mean
NoV concentration. The site studied as part of this work appeared to be spatially homogenous,
and further work in other production areas would be useful to assess if this is a general trend. It
was noted that the work presented here may be useful in informing and developing a risk
assessment framework for specific harvesting areas.
7.9 Detection and phylogenetic analysis of norovirus from bivalve molluscs at
production areas in the republic of Croatia (NRL Croatia)
NRL Croatia provided an overview of recent efforts in Croatia to determine the prevalence of
NoV (GI and GII) in bivalve production areas in the Adriatic Sea. A total of 465 shellfish samples
were obtained from 11 different production areas as part of this study, and included a range of
commercially grown species e.g. European oyster (Ostrea edulis), Mediterranean mussel
(Mytilus galloprovincialis) and Venus saltwater clam (Venus verrucosa). The data presented
suggested that NoV contamination was largely absent from most production areas studied, or
at low levels. One notable exception was a production area in western Croatia (Kastela Bay),
which showed a spike in NoV contamination during winter months, with 66.6% of samples being
positive for NoV. Quantitative data was not presented here. However, it was noted that no NoV
outbreaks associated with LBM have been identified in Croatia. This presentation was
interesting because until now, NoV in Croatian shellfish produce had not been systematically
determined. These findings therefore provide some important baseline information for
commerically important production areas.
7.10 Norovirus analyses in 2 Dutch production areas with low levels of E. coli (NRL
Netherlands)
NRL Netherlands presented data on NoV levels in two commercially important LBM production
areas with apparently low E. coli contamination. Both studied production areas are long-term
class A areas. Area 2 is a stable class A area with E.coli and norovirus results so far in
agreement with class A criteria. However, this was not observed in area 1. Some very
noteworthy results were presented here, including very high NoV results, while E. coli results
from the same site and during the same period were low (class A levels). Some discussion
ensued regarding the public health relevance of E. coli test results in class A areas – particularly
in the context of NoV and the public health relevance of control measure for NoV in such
settings.
7.11

EU harmonised baseline study (EURL and EFSA)

The EURL and EFSA presented information on plans for the EU baseline study for NoV. The
EURL initially presented information regarding the collective opinion of the NRLs regarding a
questionnaire circulated to CA’s in the spring of 2015. The overall objectives are to establish
levels of NoV (and occurrence of HAV) in classified areas, and end-products, representative of
production in each MS to understand impact of possible legislative limits on these pathogens.
Some key information from the questionnaire were summarised, with the target of the study to
focus on oysters, NoV and HAV to represent the study pathogens of interest, using analysis
utilising the ISO method (other viruses at MS discretion). Additional information will include E.coli
analysis, SS information in production areas and end-products studied, but not imported LBM
matrices. The official sampling procedure would focus on established monitoring points, and in
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establishments, with a sampling timeframe to be established (at least 12 months duration).
Relevant supporting environmental information would be collected, and the control of quality of
analysis would likely be the responsibility of EURL and NRLs. An EFSA working group would
subsequently lead/coordinate (with MS CAs, EURL, NRLs). The funding aspects associated
with the baseline study were subsequently discussed, with a proportion of EU co-funding to
support this work programme. It was noted that EFSA will be responsible for the final report
associated with the baseline study.
Following the EURL outline, EFSA discussed a possible structure to the baseline study, and
presented information on previous EFSA experience of EU-baseline studies for other food
pathogens (e.g. Listeria, Salmonella etc in different food matrices). It was noted that EFSA are
currently awaiting an EU mandate to further progress the baseline study. Following the EURL
and EFSA presentation, a brief discussion ensued regarding some specifics associated with the
baseline survey. Several key datagaps were identified, including the level of financial support to
each NRL for the study, the possible timeframe over which the NoV survey would last and issues
related to comparability of data analysis between NRLs to build up the baseline data for NoV
and HAV.
8.

Marine vibrios

8.1 Management of bivalve-related Vibriosis in the US (Anna Newton, CDC, US)
Anna Newton from the Center for Disease Control (CDC, Georgia, US) provided an overview of
issues related to vibriosis in the US, with a description of the systems of epidemiology used in
the US over the last 25 years. The presentation highlighted some very interesting and relevant
issues associated with vibriosis in the US, including the recent and dramatic increase in reported
foodborne incidence (e.g. V. parahaemolyticus), particularly in the last decade. The recent
increase in infections linked to LBM in north east US were also presented and discussed in
some detail. It was confirmed that LBM control measures are applied in state dependentmanner, but there is federal guidance for managing risks associated with these pathogens.
Closures of LBM production in response to outbreaks are generally short. Discussion centred
on recent increases in infections in the US (particularly along the north east coast of the US
since 2012). Anna Newton confirmed that recent cold-chain measures have reduced the number
of infections in the last year, although the data on this is not yet complete. Many issues related
to the apparent lack of epidemiological datasets from Europe were discussed. The workshop
noted the significant underreporting of this disease in the US – in spite of vibriosis being a
notifiable illness, and considered that it was possible that vibriosis could be significantly
underreported in the EU. More structured epidemiological reporting in the EU would improve
understanding of the health burden from vibrios associated with shellfish consumption.
8.1 Validation of ISO TS 2187s under the CEN mandate (M/381) and revision of ISO TS
21872 (EURL)
The EURL provided an overview of recent method standardisation efforts for PCR testing on
vibrios of foodborne relevance. The previous method included two parts, which have been
merged into a single standard. PCR was discussed, and included as an optional method for
identification of the target pathogens – V. cholerae, V. vulnificus and V. parahaemolyticus
(including toxigenic strain e.g. tdh and trh +ve). Validation data from the recent ILS was
presented. The draft document was submitted in January 2015 according to the timeline of the
mandate. The revised draft contains all validation data as tables in the agreed format. Several
datasets were generated and discussed, 1) for presence of V. parahaemolyticus in raw oysters,
2) pathogenicity markers, thermostable direct and direct related haemolysin genes (tdh and trh)
in raw oysters, 3) presence of V. parahaemolyticus in pre-cooked crustacean (prawns), 4)
presence of V. vulnificus in raw oysters, 5) presence of V. vulnificus in pre-cooked prawns and
6) presence of V. cholerae in pre-cooked prawns. Several observations were discussed based
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on this work. Several constraints were identified. In samples containing high levels of bacterial
flora (including environmental Vibrio spp.) low/moderate levels of V. vulnificus are difficult to
identify using culture based methods. This was likely due to overgrowth by other bacteria on
solid media. Biochemical identification of isolated colonies showing presumptive phenotypic
characteristics of V. parahaemolyticus, V. vulnificus and V. cholerae is, in general, less reliable
than conventional PCR methods. On the basis of data generated, real-time PCR for confirmation
of V. cholerae cannot be recommended. However, real-time identification of V.
parahaemolyticus and V. vulnificus compared well with conventional PCR for both species.
Because of these issues, real-time PCR for confirmation of the presence of trh genes in V.
parahaemolyticus cannot be recommended. These changes have recently been reflected in the
draft DIS document. Discussion followed regarding these methodological issues. Overall, it was
agreed that the method for identification of vibrio using PCR is good, however, the sensitivity
and LOD data presented was insufficient for official control methodology. Some concerns were
subsequently raised on the fitness for purpose of the outlined method as applied. The issues
related to the apparent sensitivity of the method were raised, e.g. compared to microbiological
testing of other foodstuffs (e.g. Salmonella). The EURL agreed to organise a discussion of
specialists to agree future strategies for method improvement. To assist this it was agreed that
the detailed results of the validation study will be shared with NRLs. Furthermore, it was agreed
that NRLs would share relevant methods with the discussion group. Future EURL PT would be
used to support such methodological improvements.
8.2 Update on EURL proficiency testing for vibrios (EURL)
The EURL provided a brief update on the recent PT distribution of vibrios to the NRL network
(PT 58). The presentation provided an overview of the samples produced, where they were
sent, and when. It was noted that PT distributions are invaluable to build up information on what
methods NRLs are utilizing for vibrios in shellfish matrices? Is the data from these comparable?
Furthermore, it was noted that PTs are invaluable method characterization, as they provide
essential performance measures of each approach, e.g. specificity, accuracy, inclusivity etc.
Finally, informal feedback from NRLs – especially regarding the cost, workload and practical
and logistical utilization of each method – is incredibly important for method development and
standardisation.
8.3 A miniaturised MPN real-time PCR method for rapid quantitation of total and
enteropathogenic Vibrio parahaemolyticus in shellfish (NRL France)
NRL France presented recent data on the development of an MPN-based real-time PCR method
for the detection of pathogenic vibrios directly in bivalve shellfish produce. The outlined method
was discussed in the context of previous (e.g. culture-based) methods for identifying pathogenic
vibrios in LBM matrices. The methodology is based on the use of a brief (24 hr) pre-incubation
step, coupled to the direct detection by PCR of strains using a 96-well real-time PCR approach.
The methodology has been expanded to provide both species-level identification as well as
identification of virulence genes (e.g. tdh and trh). The presentation also provided an overview
of laboratory as well as field based applications of this method. Several advantages of this
method were noted by the network. The method is rapid, allowing enumeration of strains (total
V. parahaemolyticus within 24 hr and enteropathogenic V. parahaemolyticus within 48 hr). The
method also appears to be more reproducible and sensitive than traditional testing methods,
such as the BAM method for identification of pathogenic strains in LBM. Furthermore,
contamination does not appear to be an issue with regards to this method. It was agreed that
sharing of methods such as these would be useful for promoting method development and
subsequent harmonisation in Europe, as well as elsewhere.
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8.4 Overview of microbiological criteria for vibrios (EURL)
The EURL presented a brief overview of international microbiological criteria for vibrios,
following a request from the German NRL to provide information to their CA regarding vibrios
on seafood produce. The food labs in Germany want to produce recommendations for seafood
contaminated with vibrios. It was noted that a suggested recommendation for LBM is the
following microbiological criteria for raw and "ready-to-eat“ seafood: V. vulnificus – absence, V.
parahaemolyticus (tdh+ve/trh+ve) – absence and V. cholerae (ctx+ve) – absence. The
presentation provided information on vibrio microbiological criteria, using information from a
range of countries to help provide an international perspective on these pathogens in LBM. It
was noted that vibrios represent a rare, but possible emerging pathogen threat in the EU. In
Europe there have been numerous recent foodborne outbreaks (e.g. V. parahaemolyticus) in
the EU over the last 2 decades, but few cases linked to V. vulnificus and V. cholerae. It was
noted that currently, and internationally, there is little microbiological guidance regarding these
pathogens. The information presented showed that there are significant differences in the
European as well as global microbiological criteria for these pathogens. In general, there is very
little microbiological criteria or guidance for V. vulnificus. Following the presentation, discussion
centred on the outlined microbiological criteria suggested by NRL Germany. In general, it was
agreed that this criteria would be protective of human health. However, because of the lack of
systematic information of these pathogens, and a lack of international guidance for
microbiological criteria, it was not possible for the EURL/NRLs network to make
recommendations at this point.
9.

Next workshop

The next workshop is scheduled to take place in May 2016 at the BfG, Berlin, Germany.
10. Resolutions
Resolutions were agreed by the NRLs. These are attached at Appendix 1.
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APPENDIX 1
Resolutions of the 14th workshop of microbiological NRLs for bivalve molluscs, 20-22nd
May 2015
Official controls
1.

The EURL briefed the workshop on pending legislative changes regarding classification and
end-product criteria for E.coli. The EURL noted that they would amend Community
Guidance appropriately following adoption of the Community legislation. NRLs agreed to
notify the EURL of any other issues that should be considered in this revision.

2.

The workshop noted the recent RASFF alerts regarding norovirus contamination in cooked
products imported into the EU. It was agreed that the use of PCR to assess risk in cooked
products was not appropriate. The workshop was informed that EFSA had received a
mandate from the Commission to investigate the application of Community heat treatment
requirements and would report in due course.

3.

With respect to the potential application of measurement uncertainty to microbiological
results, the EURL noted that this was due to be discussed between the Commission and
Member States. The EURL would circulate a previous Commission discussion document
on this topic and draft a section covering this issue in Community Guidance.

4.

The workshop considered developments in land-based and enclosed production systems
for bivalve molluscs, noted the lack of clarity regarding the legal basis for classification, and
agreed that this needed to be clarified by Competent Authorities. Following this clarification
the EURL agreed to develop monitoring guidance for incorporation within Community
Guidance, but also noted that it was the responsibility of FBOs to incorporate risks from
such systems into their HACCP plans.

5.

Following discussion of approaches applied in Member States to disregard E.coli results
associated with high rainfall the EURL agreed to review and further clarify the Good Practice
Guidance on this issue.

E.coli and Salmonella
6.

NRLs identified that there was no appropriate guidance on the use of the MPN Calculator
referenced in ISO 7218. The EURL undertook to propose to ISO that the MPN calculator
be amended to include a bivalve-specific worksheet, to be made more user friendly, and to
be accompanied by a user guide. The EURL also agreed to request information from ISO
on how the calculator was validated and to provide this information to NRLs. In the shortterm, the EURL would amend the generic E.coli protocol to provide guidance on the use of
the MPN calculator.

7.

The workshop considered a presentation on E.coli levels in echinoderms (Paracentrotus
lividus) in the vicinity of a pollution source and noted surprisingly high levels of
contamination. The implications for classification of this species were noted. The workshop
noted a lack of data and experience on approaches to official control testing and
classification for other non-bivalve species covered by EU legislation.

Viruses
8.

In the content of virus outbreaks in non-bivalve mollusc foods the workshop briefly
discussed whether there were any plans for establishment of a EURL/NRL network for this
issue. The importance of retaining virus responsibility within the network of bivalve
microbiology NRLs was endorsed by all participants of the workshop. It was agreed that
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viruses in non-bivalve foods fell outside of the remit of the bivalve mollusc network but the
group was interested in developments on viruses in other foods and exchange of
information.
9.

The workshop considered the performance characteristics of the virus method as
determined by the validation of ISO/TS 15216-1 under mandate M/381. It was noted that,
for accreditation purposes, laboratories would be required to generate their own limits of
detection and quantification. The EURL agreed to produce guidance on approaches for
laboratories to determine these characteristics.

10. The results of virus PT distributions 53 and 55 showed continued improvements in
qualitative performance and method harmonisation amongst NRLs. However, further
improvements to quantitative comparability would be desirable.
11. Further to the above the EURL agreed to assist NRLs with calculation of sample
concentrations from Ct values, by provision of worked examples for PT 55 and by placing
on the EURL website a calculation spreadsheet for ISO/TS 15216-1.
12. Further to resolution 10 the workshop also agreed that in-house generation of quantification
standards could contribute to variability. The EURL agreed that, for the next matrix PT,
quantification standards would be supplied and information on in-house generation of
standards requested from participants. The EURL would analyse responses in relation to
the standards generation methodology utilised, to identify potential sources of variability.
13. The EURL agreed to continue to develop accessible quantification standards to assist
laboratories with the application of ISO/TS 15216-1.
14. It was agreed to continue virus PT with 2 distributions per year including one matrix
distribution which should include at least one whole animal sample (shucked or unshucked).
15. The workshop considered presentations on recent hepatitis A virus outbreaks attributed to
consumption of bivalve shellfish produced in the EU. It was recognised that with the low
immune status of hepatitis A virus in the EU, and the low infective dose of this virus, that
sporadic community cases of hepatitis A virus in coastal locations could present a high risk
for shellfish contamination.
16. Further to the above, the workshop recommended that risk mitigation for hepatitis A virus
needs to be improved and this would be achieved by better communication between health
authorities and shellfish risk managers. In this context it was noted that laboratory analysis
significantly assists risk management.
17. Further to resolution 15 the workshop considered resolutions 11 and 14 of 2012 in relation
to risks posed by shellfish contamination with hepatitis A virus and norovirus respectively.
The workshop agreed that emerging data confirmed these resolutions and that they
continued to be appropriate advice.
18. The workshop considered emerging plans for an EU-wide harmonised survey for viruses in
oysters. EFSA presented considerations for the sampling plan. It was agreed that it was
important to consider analytical aspects, volumes of shellfish production, logistics and cost
in designing the sampling plan.
19. The workshop noted data on variation in norovirus levels between individual oysters and its
implications for risk assessment. Furthermore, it was noted that the data reinforced the
approach in ISO/TS 15216 of analysis of a pooled sample of 10 animals.
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20. The workshop considered data on norovirus monitoring in oyster production areas
associated with outbreaks. It was noted that outbreaks may reoccur in areas that remain
virus contaminated but are reopened. The workshop noted the implications of this for risk
management.
21. The workshop noted the application of ISO/TS 15216 in diverse Member States and that
the method seemed to provide useful risk management information. However the lack of
correlation between E.coli and norovirus contamination was noted in several studies.
Marine vibrios
22. The workshop considered a presentation from CDC Atlanta USA giving a comprehensive
overview of vibriosis in the USA. The workshop noted the significant underreporting of this
disease in the USA, despite it being a notifiable illness, and considered that it was possible
that vibriosis could be significantly underreported in the EU. More structured
epidemiological reporting in the EU would improve understanding of the health burden from
vibrios associated with shellfish consumption.
23. The workshop considered findings from the validation studies of the Vibrio method and
agreed that aspects of the methodology were not yet satisfactory. The EURL agreed to
organise a discussion of specialists to agree future strategies for method improvement. To
assist this it was agreed that the detailed results of the validation study will be shared with
NRLs. Furthermore it was agreed that NRLs would share relevant methods with the
discussion group. Future EURL PT would be used to support such methodological
improvements.
24. The EURL presented information on international microbiological criteria regarding vibrios
in seafood. The workshop agreed that no international consensus had yet emerged and
that it was therefore difficult to recommend appropriate microbiological criteria relevant to
laboratory testing in the EU.
25. The next workshop will be held on 25th-27th May 2016 at the Federal Institute for Risk
Assessment, Berlin, Germany.
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APPENDIX 2
AGENDA
14th Workshop of Microbiological NRLs, 20-22 MAY 2015, FRANCE
Venue: IFREMER
Rue de l'Île d'Yeu
44300 Nantes
France
Tel.:

+33 2 40 37 40 00

Enquiries:
Direct line:
E-mail :

Prior to the workshop enquiries should be directed to James Lowther or Samantha
Arkell on:
+44 (0) 1305 206721
+44 (0) 1305 206698
james.lowther@cefas.co.uk or samantha.arkell@cefas.co.uk

Day 1 - Wednesday 20 May 9:00 - 17:30
1 Introduction
1.1
1.2
1.3
1.4
1.5
1.6

Welcome to IFREMER (Murielle Millot, IFREMER, France)
Introductions and apologies (paper WS14/01)
Domestic arrangements including reclaim of expenses (papers WS14/02, WS14/03)
Actions arising from the 13th workshop 2014 (paper WS14/04)
Agreement of the agenda (paper WS14/05)
EURL work programme 2015 (EURL) (paper WS14/06)

2 Official controls
2.1

Commission Restricted Working Group and trade negotiations (EURL)
Coffee/tea break (10:30 - 11:00)

2.2
2.3
2.4
2.5
2.6
2.7

Community Guide and Good Practise Guide (EURL)
Sanitary Survey of Ría de Aldán, special case for export to United States (Cristina Alvarez,
INTECMAR, Spain)
The new national database for control of shellfish harvesting areas (NRL Italy)
Shellfish production in land-based systems: how to manage shellfish quality (NRL
Netherlands)
Microbiological Monitoring, Classification and Sanitary Surveys in Galicia (Cristina Alvarez,
INTECMAR, Spain)
The International guide (EURL)
Lunch break (13:00 – 14:00)

3 E.coli and Salmonella
3.1
3.2
3.3
3.4

E.coli and Salmonella methodology (EURL)
EURL proficiency testing for E. coli and Salmonella (EURL) (papers WS14/07, WS14/08)
Detection of E.coli contamination in urchins (NRL France)
Optimizing the preparative sample for enumeration of E. coli in Venus gallina by ISO/TS
16649-3 (NRL Italy)
Coffee/tea break (15:30 - 16:00)

4 Viruses
4.1

Update on the progress of the validation of ISO TS 15216-1 under the CEN validation
(M/381) (EURL) (paper WS14/09)
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4.2
4.3
4.4

Amendments to the EURL generic protocol (EURL) (paper WS14/10)
EURL proficiency testing for norovirus and HAV – PT 53 and PT 55 (EURL) (paper
WS14/11, WS14/12)
Proficiency Testing for viruses in shellfish in Italy (2012-2015) (NRL Italy)
Day 2 - Thursday 21 May 9:00 - 17:30

4.5

4.6
4.7
4.8

International linkage of two food borne-HAV clusters in the Netherlands in 2012 through trace
back of mussels harvested in a non-endemic area (Ingeborg Boxman, Food and Consumer
Protection Authority, the Netherlands)
HAV in Naples area: investigation and control measures (NRL Italy)
Norovirus persists in oysters and may be implicated in an outbreak (NRL France)
NoV Concentrations in Individual Oysters –implications for sampling and consumer exposure
(NRL Ireland)
Coffee/tea break (10:30 - 11:00)

4.9

Detection and phylogenetic analysis of noroviruses from bivalve molluscs at production areas
in the republic of Croatia (NRL Croatia)
4.10 Norovirus analyses in 2 Dutch production areas with low levels of E.coli (NRL, the
Netherlands)
4.11 EU harmonised baseline survey
 Opinion of Member States (EURL) (papers WS14/13 & WS14/14)
 Provisional sampling plan (EFSA) (paper WS14/15)
 Analytical considerations including quantification (round-table discussion)
Lunch break (13:00 – 14:00)
5 Marine vibrios
5.1
5.2
5.3

Management of bivalve-related Vibriosis in the USA (Anna Newton, CDC, United States)
Validation of ISO TS 21872 under the CEN mandate (M/381) and revision of ISO TS 21872
(EURL) (paper WS14/16)
Update on EURL proficiency testing for vibrios (EURL)
Coffee/tea break (15:30 - 16:00)

5.4
5.5

A miniaturized MPN real-time PCR method for rapid quantification of total and
enteropatogenic Vibrio parahaemolyticus in shellfish (NRL France)
Overview of microbiological criteria for vibrios (EURL) (paper WS 14/17)
Day 3 - Friday 22 May 9:00 - 12:00

6 Any other business
Coffee/tea break (10:15 - 10:45)
7 Agreement of Workshop resolutions
8 Date and venue for next meeting
Meeting close
After the meeting close lunch will be provided and there will be an opportunity to visit the IFREMER
laboratories (optional).
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