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MEMO

TO: Alison Turnbull, Progam Manager, South Fish
FROM: Dorothy-Jean McCoubrey, Dorothy-Jean & Associates Ltd.

SUBJECT: Request for Review of Vibrio Guidance

INTRODUCTION

Vibrio bacteria, including Vibrio parahaemolyticus (Vp), live naturally in the marine environment.
Occasionally, Vibrios cause illness (vibriosis) including foodborne illness after eating seafood. There
are many likely genetic and environmental variables linked to Vp vibriosis, but as yet science cannot
accurately predict where, when or why illnesses occur. In summary, the Vp vibriosis issues are
complex.

Given this complexity Vp has focussed the attention of many international professionals, including
scientists, public health and food safety agencies, the marine industry and politicians.

As cultural, dietary and fishing practices, plus political opinions vary, countries are making local Vp
management decisions. For example, the European Union Food Safety Authority recognises Vp
vibriosis, but has yet to mandate specific controls. Japan, having identified raw fish products regularly
cause local vibriosis cases, introduced mandatory market controls at fish markets. Canada has
established protocols for the sale of live oysters which are their major Vp agent.

Since 2013 USA epidemiologists have identified a significant increase in Vp vibriosis linked to eating
raw oysters and clams, particularly those harvested from the northern Atlantic and Pacific states. As
a result, the USA National Shellfish Sanitation Program (NSSP) has adopted mandatory Vp controls
aimed at reducing this vibriosis burden. The NSSP documents the regulatory controls required for
interstate sales of raw bivalve molluscan shellfish species.

SafeFish have posed 10 questions about the Vibrio food safety policies and guidance required by the
US National Shellfish Sanitation Program (NSSP) and individual states, specifically Florida, Washington,
Louisiana and New York. The following information provides responses to these questions including,
where appropriate, references (Ref).

US VIBRIO STANDARDS
The latest (2019) NSSP manual is available at https://www.fda.gov/media/143238/download

The NSSP was originally designed to facilitate interstate trade, leaving the 50 individual US states to
determine shellfish food safety standards for local sales. However, most states, including Florida,
Washington, Louisiana and New York, have fully adopted the NSSP. This means that all marketed raw
bivalve shellfish sold within and outside of these states must fully comply with the NSSP, including the
Vibrio parahaemolyticus (Vp) standards.


https://www.fda.gov/media/143238/download
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Question 1 - Is Vibrio surveillance in growing areas mandatory? If not, is any
surveillance recommended?

Multiple research projects are occurring around the world, including within many USA states, with the
aim of better understanding the complicated relationships between Vp, environmental factors and
vibriosis.

However, the NSSP does not require the routine environmental monitoring of Vibrio organisms. This
is because of the multiple genetic and environmental pathogenicity factors associated with Vibrio
organisms, particularly Vp. Often large Vibrio numbers are present in the seawater and/or shellfish
with no associated illness. Unfortunately, science cannot yet define the pathogenic dose causing Vp
illness or when and where Vp pathogenicity factors will be activated. In summary, Vp numeracy does
not accurately reflect the actual food safety risk.

However, the NSSP requires epidemiological surveillance of Vp and Vibrio vulnificus (Vv) foodborne
vibriosis, including data on case numbers over time, including seasonality. This epi data is then used
for risk evaluating if, and when, a commercial growing area requires a Vibrio Control Plan (VCP). (Ref:
Chapter Il Risk Management and Risk Assessment @.02 and @.07, Pages 29 & 37, NSSP).

Growing areas chronically implicated in Vp outbreaks are required to design and implement a VCP,
with the goal of reducing the probability of occurrence during periods that have been historically
associated with illnesses. (Ref: Chapter Il Risk Management and Risk Assessment @.07, Page 37, NSSP
manual).

If a VCP is required, local historical environmental knowledge is used to determine the plan’s scope,
and to integrate seasonal, geographical and specific local environmental factors. Therefore, individual
VCPs may list specific environmental surveillance parameters, for example, seawater temperature.

Some countries, including the USA, are beginning to use new tools, such as satellite technology to
learn more about Vp. For example, the EU site https://geoportal.ecdc.europa.eu/vibriomapviewer/
compares the Sea Surface Temperature (SST) with Vibrio presence. However, to date, while SST
monitoring is useful to retrospectively describe environmental conditions linked to Vp vibriosis
outbreaks, SST still cannot be used to accurately predict where or when vibriosis will actually occur.

Question 2 - What period of time is used to define a vibrio outbreak? (e.g., >2
ilinesses in X days?)

The NSSP defines an ‘outbreak’ as:

lllness involving two or more persons not from the same household and when the state epidemiologist
has determined an epidemiological association between the illness and the shellfish consumption. This
determination must be made on food history, known disease transmission factors, symptoms and
incubation period. (Ref: NSSP Chapter Il Risk Management and Risk Assessment @.01 A, Page 26).

Note this is the standard ‘outbreak’ definition, usually applied to all foodborne pathogens. There are
no time limits in this generic definition but the NSSP further defines Vp management actions based on
incidence rates, using risk per serving or Vp case numbers over time. Full details are listed in Chapter
Il Risk Management and Risk Assessment @.02 Page 29 of the 2019 version of NSSP manual.


https://geoportal.ecdc.europa.eu/vibriomapviewer/
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To summarise, the required Vp management actions are:

a) Ifthere are no more than 2-4 sporadic cases associated within a growing area it should be
assessed for regulatory compliance.

b) When more than 4 cases, but less than 10, over a thirty-day period the implicated growing
area needs to close.

c¢) When more than 10 cases over 30 days, or more than 4 cases from a single harvest date,
the growing area must be closed and industry recall considered.

Question 3 - Does an outbreak always result in closure?

Not always. Only for outbreaks where shellfish post-harvest abuse has been discounted, and the
specific growing area has been epidemiologically identified as the Vp source. Plus, there must be
more than 4 cases in a 30-day period, epidemiologically implicated with that specific growing area.
(Ref: Chapter Il Risk Management and Risk Assessment @.02 Page 29 of the 2019 version of NSSP
manual).

Question 4 - How is the scale of a vibrio closure in relation to an outbreak
defined?

The NSSP requires the closure of the specific growing area/s epidemiologically implicated with Vp
outbreaks, while the specific closure time is linked to the Vp illness numbers, namely:

a) When there have been more than 4, but less than 10 cases, over a 30-day period the
implicated growing area must close for a minimum of 14 days.

b) When there are more than 10 cases within 30 days or 4 cases from a single harvest date
the implicated growing area must close for a minimum of 21 days.

The NSSP defines the term ‘Growing Area as any site which supports or could support the propagation
of shellstock by natural or artificial means.” Other countries, including Australia have their own
terminologies, for example ‘harvest zones’. Therefore, any outbreak controls should reflect the local
narrative.

Question 5 - Are growing areas closed on Vp nhumbers in shellfish?

No, because the number of Vp bacteria does not reflect the actual risk of Vp illness.

Question 6 - How are growing areas re-opened after a vibrio closure/outbreak?

All states requiring NSSP compliance re-open growing areas as per the requirements listed in Chapter

1. Specifically, any growing area mandatorily closed for 21 days cannot reopen until the environmental
conditions have returned to levels not associated with Vp, and after sampling confirms that the Vp tdh
and trh levels (pathogenicity factors) do not exceed 10/g and (Ref: Chapter Il @02 A (10) Page 29).

The individual state VCPs may also stipulate specific re-opening parameters after seasonal closures or
illness outbreaks.

Currently the Vp tdh and trh clearance samples are analysed by the US Food & Drug Administration’s
national seafood laboratory, situated in Alabama. The FDA'’s scientists can offer guidance on Vp
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sampling plans, but to date only one US Vp event was large enough for mandatory re-opening
sampling so generic guidance documents are not yet available.

Note that shellfish harvesting may still occur from closed areas if the product

a) Isto be processed using a validated and approved Post Harvest Process (PHP).

b) Is to be shucked by a certified dealer (in the USA shucked product is considered intended for
cooking).

c) Issubject to another control measure designed to ensure Vp illness is unlikely to occur as
approved by the Authority. (Ref: Chapter || @02 A (11), Page 29).

Question 7 - Is “test and release” allowed?

Not generally. There is provision to test growing areas for Vibrio tdh & trh levels to reopen areas after
a chronic closure event. However, the NSSP has not set an end-point regulatory Vp level for marketed
shellfish.

Question 8 - Is “re-conditioning” allowed and how does this work?

The NSSP standard Chapter Il @. 01 | (1) (Page 29) allow for the ‘reconditioning’ of recalled product
specifically linked to Vp illness.

The re-conditioning options are:

a) Processing using an approved and validated post-harvest process (PHP) (see Question 9 for
further information).
b) Relaying the live shellfish into a classified growing area for a minimum of 14 days.

Question 9 - What post-harvest treatments are allowed and what are the
conditions?

The NSSP and the US Food & Drug Administration allow for specfic treaments to eliminate viable Vp
bacteria. Such treatments are known as approved Post Harvest Processes (PHP).

PHPs are strictly controlled; all reconditioned shellfish and any product labelled ‘PHP treated’ must be
processed using an approved process. As with other critical food processes, such as milk
pasteurisation, approved PHPs must pass rigorous validation studies which provide evidence that the
final Vibrio levels are non-detectable (defined as <30 per gram). See NSSP Chapter XVI Processes and
Procedures for Pathogen Reduction, Page 149. Page 404 lists the specific validation protocols
necessary to prove Vp log reduction).

The US Food & Drug Administraton has validated and approved four Vp PHPs:

a) Cool pasteurization - a mild thermal treatment of oysters in the shell, followed by a rapid
cooling.

b) Cryogenic IQF with extended frozen storage - uses cryogenic or blast freezing technology
to rapidly lower the product temperature below freezing.

¢) Hydrostatic pressure processing - inactivates microorganisms in half-shell and shucked
oysters by subjecting them to very high pressure (35,000-40,000 psi) for 3 to 5 minutes
and inactivates Vibrios damaging the cell membrane, cell wall and degrading cellular
proteins.
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d) Irradiation - Vibrio species are among the most radiation-sensitive bacteria. Irradiation
involves exposing oysters to ionising energy, either gamma rays, machine-generated
electrons or X-rays. An ionising irradiation dose of 1.0 kilogray reduced Vv artificially
bioaccumulated in whole shell oysters from 10’ MPN/g to non-detectable levels and had
the same effect on naturally present Vv (10> MPN/g)

It should be noted that all four PHP technologies change the nature of the shellfish, so they no longer
appear or taste ‘raw’ to the consumer.

A useful USA reference is the Fish and Fishery Products Hazards and Controls Guidance Fourth Edition
— August 2019 (hlfoodlaw.com). This guide is officially used to underpin the HACCP (Hazards Analysis
Critical Control Points) food safety plans which are mandatory for USA shellfish processing plants. The
guide also provides useful information on Vp’s attributes and PHP systems.

Question 10 - Other relevant guidance?

As described above, VCPs mandate controls for defined risk seasons, including tighter post-harvest
temperature controls. Due to geographical and industry diversities Florida, Washington, Louisiana and
New York each have individualized VCPs, though Louisiana use their Vibrio vulnificus plan to co-
manage the Vp risks.

Many US coastal states have VCPs. Because Vp vibriosis appears to have a higher incidence in the
north Atlantic and Pacific regions, states agencies are using local research to gain applicable
information for integration into their VCPs. This VCP diversity can be exemplified by Connecticut

https://www.pangeashellfish.com/blog/connecticut-vpcp-2014

Massachusetts https://www.mass.gov/service-details/review-the-vibrio-control-plan

and Washington State

https://doh.wa.gov/community-and-environment/shellfish/commercial-shellfish/vibrio-control-plan.

Canada’s Vp management approach

All bivalve molluscan shellfish harvested in Canada and marketed raw in the USA must fully comply
with the NSSP.

However, the Canadian Food Inspection Agency have also produced their own national Vp guidance.
For full details see

https://inspection.canada.ca/preventive-
controls/fish/vibrioparahaemolyticus/eng/1515442366959/1515442400440

The guidelines can be summarised with the following recommendations:

e That industry monitors the water temperature in the harvest sites, at the same area and level
where the oysters are, to gain a better understanding of site-specific season for Vp becoming
a significant hazard in a given harvest area.

e When the water temperature rises to 15°C or above during Vp season, and when weather
conditions are favourable to the growth of Vp, industry consider testing the Vp levels in


https://www.hlfoodlaw.com/wp-content/uploads/sites/357/2019/08/FDA-Seafood-HACCP-Guidance-Fourth-Edition-August-2019-Update.pdf
https://www.hlfoodlaw.com/wp-content/uploads/sites/357/2019/08/FDA-Seafood-HACCP-Guidance-Fourth-Edition-August-2019-Update.pdf
https://www.pangeashellfish.com/blog/connecticut-vpcp-2014
https://www.mass.gov/service-details/review-the-vibrio-control-plan
https://doh.wa.gov/community-and-environment/shellfish/commercial-shellfish/vibrio-control-plan
https://inspection.canada.ca/preventive-controls/fish/vibrioparahaemolyticus/eng/1515442366959/1515442400440
https://inspection.canada.ca/preventive-controls/fish/vibrioparahaemolyticus/eng/1515442366959/1515442400440
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oysters at the harvest sites, at a frequency that provides reasonable assurance that oysters
harvested would meet the Canadian bacteriological guideline for Vp.

e Canada’s bacteriological guideline for Vp in live oysters is 100 per gram.
https://inspection.canada.ca/food-safety-for-industry/food-safety-standards-
guidelines/bacteriological-guidelines/eng/1558757049068/1558757132060

SUMMARY

This memo aims to answer the 10 questions provided to me. However, as stated the Vp food safety
topic is complex and one many countries are dealing with. Science cannot yet provide all the
answers, but food safety agencies are still expected to act according to local needs.

Likely, South Australia and other Australian regions will grapple with Vp’s challenges. If | can provide
further information which would assist with this quest do not hesitate to contact me.

Dovothy-jean McCoubrey

DOI .thy Jean 5 Lemonwood Place

Manurewa, Auckland
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