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AGREEMENT ON THE APPLICATION OF
SANITARY AND PHYTOSANITARY MEASURES

Members,

Reaffirming that no Member should be prevented from adopting or enforcing measures necessary
to protect human, animal or plant life or health, subject to the requirement that these measures are not
applied in a manner which would constitute a means of arbitrary or unjustifiable discrimination between
Members where the same conditions prevail or a disguised restriction on international trade;

Desiring to improve the human health, animal health and phytosanitary situation in all Members;

Noting that sanitary and phytosanitary measures are often applied on the basis of bilateral
agreements or protocols;

Desiring the establishment of a multilateral framework of rules and disciplines to guide the
development, adoption and enforcement of sanitary and phytosanitary measures in order to minimize
their negative effects on trade;

Recognizing the important contribution that international standards, guidelines and
recommendations can make in this regard;

Desiringto further the use ofharmonized sanitary and phytosanitary measures between Members,
on the basis of international standards, guidelines and recommendations developed by the relevant
international organizations, including the Codex Alimentarius Commission, the International Office
of Epizootics, and the relevant international and regional organizations operating within the framework
of the International Plant Protection Convention, without requiring Members to change their appropriate
level of protection of human, animal or plant life or health;

Recognizing that developing country Members may encounter special difficulties in complying
with the sanitary or phytosanitary measures of importing Members, and as a consequence in access
to markets, and also in the formulation and application of sanitary or phytosanitary measures in their
own territories, and desiring to assist them in their endeavours in this regard;

Desiring therefore to elaborate rules for the application of the provisions of GATT 1994 which
relate to the use of sanitary or phytosanitary measures, in particular the provisions of Article XX(b)';

Hereby agree as follows:

Article 1
General Provisions
i. This Agreement applies to all sanitary and phytosanitary measures which may, directly or

indirectly, affect international trade. Such measures shall be developed and applied in accordance with
the provisions of this Agreement.

'In this Agreement, reference to Article XX(b) includes also the chapeau of that Article.



Page 70

2. For the purposes of this Agreement, the definitions provided in Annex A shall apply.

3. The annexes are an integral part of this Agreement.

4, Nothing in this Agreement shal] affect the rights of Members under the Agreement on Technical

Barriers to Trade with respect to measures not within the scope of this Agreement.

Article 2
Basic Rights and Obligations

1. Members have the right to take sanitary and phytosanitary measures necessary for the protection
of human, animal or plant life or health, provided that such measures are not inconsistent with the
provisions of this Agreement, '

2. Members shall ensure that any sanitary or phytosanitary measure is applied only to the extent
necessary to protect human, animal or plant life or health, is based on scientific principles and is not
maintained without sufficient scientific evidence, except as provided for in paragraph 7 of Article 5.

3. Members shall ensure that their sanitary and phytosanitary measures do not arbitrarily or
unjustifiably discriminate between Members where identical or similar conditions prevail, including
between their own territory and that of other Members. Sanitary and phytosanitary measures shall not
be applied in a manner which would constitute a disguised restriction on international trade.

4. Sanitary or phytosanitary measures which conform to the relevant provisions of this Agreement
shall be presumed to be in accordance with the obligations of the Members under the provisions of
GATT 1994 which relate to the use of sanitary or phytosanitary measures, in particuiar the provisions
of Article XX(b). .

Article 3
Harmonization

1. To harmonize sanitary and phytosanitary measures on as wide a basis as possible, Members
shall base their sanitary or phytosanitary measures on international standards, guidelines or
recommendations, where they exist, except as otherwise provided for in this Agreement, and in particular
in paragraph 3.

2. Sanitary or phytosanitary measures which conform to international standards, guidelines or
recommendations shall be deemed to be necessary to protect human, animal or plant life or health,
and presumed to be consistent with the relevant provisions of this Agreement and of GATT 1994.

3. Members may introduce or maintain sanitary or phytosanitary measures which result in a higher
level of sanitary or phytosanitary protection than would be achieved by measures based on the relevant
international standards, guidelines or recommendations, if there is a scientific justification, or as a
consequence of the level of sanitary or phytosanitary protection a Member determines to be appropriate
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in accordance with the relevant provisions of paragraphs 1 through 8 of Article 5.2 Notwithstanding
the above, all measures which result in a level of sanitary or phytosanitary protection different from
that which would be achieved by measures based on international standards, guidelines or
recommendations shall not be inconsistent with any other provision of this Agreement.

4. Members shall play a full part, within the limits of their resources, in the relevant international
organizations and their subsidiary bodies, in particular the Codex Alimentarius Commission, the
International Office of Epizootics, and the international and regional organizations operating within
the framework of the International Plant Protection Convention, to promote within these organizations
the development and periodic review of standards, guidelines and recommendations with respect to
all aspects of sanitary and phytosanitary measures.

5. The Committee on Sanitary and Phytosanitary Measures provided for in paragraphs 1 and 4
of Article 12 (referred to in this Agreement as the "Committee") shali develop a procedure to monitor
the process of international harmonization and coordlnate efforts in this regard with the relevant
international organizations.

Article 4
Egquivalence

1. Members shall accept the sanitary or phytosanitary measures of other Members as equivalent,
even if these measures differ from their own or from those used by other Members trading in the same
product, if the exporting Member objectively demonstrates to the importing Member that its measures
achieve the importing Member's appropriate level of sanitary or phytosanitary protection. For this
purpose, reasonable access shall be given, upon request, to the importing Member for inspection, testing
and other relevant procedures.

2. Members shall, upon request, enter into consultations with the aim of achieving bilateral and
multilateral agreements onrecognition of the equivalence of specified sanitary or phytosanitary measures.
- Article 5

Assessment of Risk and Determination of the Appropriate Level
of Sanitary or Phytosanitary Protection

1. Members shall ensure that their sanitary or phytosanitary measures are based on an assessment,
as appropriate to the circumstances, of the risks to human, animal or plant life or health, taking into
account risk assessment techniques developed by the relevant international organizations.

2. In the assessment of risks, Members shall take into account available scientific evidence; relevant
processes and production methods; relevant inspection, sampling and testing methods; prevalence

“For the purposes of paragraph 3 of Article 3, there is a scientific justification if, on the basis of an examination and
evaluation of available scientific information in conformity with the relevant provisions of this Agreement, a Member determines
that the relevant international standards, guidelines or rccommcndatlons are not sufficient to achieve its appropriate level of
sanitary or phytosanitary protection, -
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of specific diseases or pests; existence of pest- or disease-free areas; relevant ecological and environmental
conditions; and quarantine or other treatment.

3. In assessing the risk to animal or plant life or health and determining the measure to be applied
for achieving the appropriate level of sanitary or phytosanitary protection from such risk, Members
shall take into account as relevant economic factors: the potential damage in terms of loss of production
or sales in the event of the entry, establishment or spread of a pest or disease; the costs of control
or eradication in the territory of the importing Member; and the relative cost-effectiveness of alternative
approaches to limiting risks. ' '

4, Members should, when determining the appropriate level of sanitary or phytosanitary protection,
take into account the objective of minimizing negative trade effects.

5. With the objective of achieving consistency in the application of the concept of appropriate
level of sanitary or phytosanitary protection against risks to human life or health, or to animal and plant
Jife or health, each Member shall avoid arbitrary or unjustifiable distinctions in the levels it considers
to be appropriate in different situations, if such distinctions result in discrimination or a disguised
restriction on international trade. Members shall cooperate in the Committee, in accordance with
paragraphs 1, 2 and 3 of Article 12, to develop guidelines to further the practical implementation of
this provision. In developing the guidelines, the Committee shall take into account all relevant factors,
including the exceptional character of human health risks to which people voluntarily expose themselves.

6. Without prejudice to paragraph 2 of Article 3, when establishing or maintaining sanitary or
phytosanitary measures to achieve the appropriate level of sanitary or phytosanitary protection, Members
shall ensure that such measures are not more trade-restrictive than required to achieve their appropriate
level of sanitary or phytosanitary protection, taking into account technical and economic feasibility.’

7. In cases where relevant scientific evidence is insufficient, a Member may provisionally adopt
sanitary or phytosanitary measures on the basis of available pertinent information, including that from
the relevant international organizations as well as from sanitary or phytosanitary measures applied by
other Members. In such circumstances, Members shall seek to obtain the additional information necessary
for a more objective assessment of risk and review the sanitary or phytosanitary measure accordingly
within a reasonable period of time.

g When a Member has reason to believe that a specific sanitary or phytosanitary measure introduced
or maintained by another Member is constraining, or has the potential to constrain, its exports and the
measure is not based on the relevant international standards, guidelines or recommendations, or such
standards, guidelines or recommendations do not exist, an explanation of the reasons for such sanitary
or phytosanitary measure may be requested and shall be provided by the Member maintaining the
measure.

3For purposes of paragraph 6 of Article 5, a measure is not more trade-restrictive than required unless there is another
measure, reasonably available taking into account technical and economic; feasibility, that achieves the appropriate level of
sanitary or phytosanitary protection and is significantly less restrictive to trade.
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Article 6
Adaptation to Regional Conditions, Including Pest- or Disease-Free Areas
and Areas of Low Pest or Disease Prevalence
1. Members shall ensure that their sanitary or phytosanitary measures are adapted to the sanitary

or phytosanitary characteristics of the area - whether all of a country, part of a country, or all or parts
of several countries - from which the product originated and to which the product is destined. In assessing
the sanitary or phytosanitary characteristics of a region, Members shall take into account, inter alia,
the level of prevalence of specific diseases or pests, the existence of eradication or control programmes,
and appropriate criteria or guidelines which may be developed by the relevant international organizations.

2. Members shall, in particular, recognize the concepts of pest- or disease-free areas and areas
of low pest or disease prevalence. Determination of such areas shall be based on factors such as
geography, ecosystems, epidemiological surveillance, and the effectiveness of sanitary or phytosanitary
controls.

3. Exporting Members claiming that areas within their territories are pest- or disease-free areas
or areas of low pest or disease prevalence shall provide the necessary evidence thereof in order to
objectively demonstrate to the importing Member that such areas are, and are likely to remain, pest-
or disease-free areas or areas of low pest or disease prevalence, respectively. For this purpose, reasonable
access shall be given, upon request, to the importing Member for inspection, testing and other relevant
procedures. :

Article 7
Transparency

Members shall notify changes in their sanitary or phytosanitary measures and shall provide
information on their sanitary or phytosanitary measures in accordance with the provisions of Annex B.

Article 8

Control, Inspection and A pproval Procedures

Members shall observe the provisions of Annex C in the operation of control, inspection and
~ approval procedures, including national systems for approving the use of additives or for establishing

tolerances for contaminants in foods, beverages or feedstuffs, and otherwise ensure that their procedures
are not inconsistent with the provisions of this Agreement.
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Article 9
Technical Assistance
1. Members agree to facilitate the provision of technical assistance to other Members, especially

developing country Members, either bilaterally or through the appropriate international organizations.
Such assistance may be, inter alia, in the areas of processing technologies, research and infrastructure,
including in the establishment of national regulatory bodies, and may take the form of advice, credits,
donations and grants, including for the purpose of seeking technical expertise, training and equipment
to allow such countries to adjust to, and comply with, sanitary or phytosanitary measures necessary
to achieve the appropriate level of sanitary or phytosanitary protection in their export markets.

2. Where substantial investments are required in order for an exporting developing country Member
to fulfil the sanitary or phytosanitary requirements of an importing Member, the latter shall consider
providing such technical assistance as will permit the developing country Member to maintain and expand
its market access opportunities for the product involved.

Article 10
Special and Differential Treatment

1. In the preparation and application of sanitary or phytosanitary measures, Members shall take
account of the special needs of .developing country Members, and in particular of the least-developed
country Members.

2. Where the appropriate level of sanitary or phytosanitary protection allows scope for the phased
introduction of new sanitary or phytosanitary measures, longer time-frames for compliance should be
accorded on products of interest to developing country Members so as to maintain opportunities for
their exports.

3. With a view to ensuring that developing country Members are able to comply with the provisions
of this Agreement, the Committee is enabled to grant to such countries, upon request, specified, time-
limited exceptions in whole or in part from obligations under this Agreement, taking into account their
financial, trade and development needs.

4. Members should encourage and facilitate the active participation of developing country Members
in the relevant international organizations.
Article 11
Consultations and Dispute Settlement
1. The provisions of Articles XXII and XXIII of GATT 1994 as elaborated and applied by the
Dispute Settlement Understanding shall apply to consultations and the settlement of disputes under

this Agreement, except as otherwise specifically provided herein.

2, In a dispute under this Agreement involving scientific or technical issues, a panel should seek
advice from experts chosen by the panel in consultation with the parties to the dispute. To this end,
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the panel may, when it deems it appropriate, establish an advisory technical experts group, or consult
the relevant international organizations, at the request of either party to the dispute or on its own initiative.

3. Nothing in this Agreement shall impair the rights of Members under other international
agreements, including the right to resort to the good offices or dispute settlement mechanisms of other
international organizations or established under any international agreement.

Article 12
Administration

1. A Committee on Sanitary and Phytosanitary Measures is hereby established to provide a regular
forum for consultations. It shall carry out the functions hecessary to implement the provisions of this
Agreement and the furtherance of its objectives, in particular with respect to harmonization. The
Committee shall reach its decisions by consensus.

2. The Committee shall encourage and facilitate ad hoc consultations or negotiations among Members
on specific sanitary or phytosanitary issues. The Committee shall encourage the use of international
standards, guidelines or recommendations by all Members and, in this regard, shall sponsor technical
consultation and study with the objective of increasing coordination and integration between international

" and national systems and approaches for approving the use of food additives or for establishing tolerances
for contaminants in foods, beverages or feedstuffs.

3. The Committee shall maintain close contact with the relevant international organizations in
the field of sanitary and phytosanitary protection, especially with the Codex Alimentarius Commission,
the International Office of Epizootics, and the Secretariat of the International Plant Protection Convention,
with the objective of securing the best available scientific and technical advice for the administration
of this Agreement and in order to ensure that unnecessary duplication of effort is avoided.

4. The Committee shall develop a procedure to monitor the process of international harmonization
and the use of international standards, guidelines or recommendations. For this purpose, the Committee
should, in conjunction with the relevant international organizations, establish a list of international
standards, guidelines or recommendations relating to sanitary or phytosanitary measures which the
Committee determines to have a major trade impact. The list should include an indication by Members
of those international standards, guidelines or recommendations which they apply as conditions for
import or on the basis of which imported products conforming to these standards can enjoy access to
their markets. For those cases in which a Member does not apply an international standard, guideline
or recommendation as a condition for import, the Member should provide an indication of the reason
therefor, and, in particular, whether it considers that the standard is not stringent enough to provide
the appropriate level of sanitary or phytosanitary protection. Ifa Member revises its position, following
its indication of the use of a standard, guideline or recommendation as a condition for import, it should
provide an explanation for its change and so inform the Secretariat as well as the relevant international
organizations, unless such notification and explanation is given according to the procedures of Annex B.

5. In order to avoid unnecessary duplication, the Committee may decide, as appropriate, to use
the information generated by the procedures, particularly for notification, which are in operation in
the relevant international organizations.
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6. The Committee may, on the basis of an initiative from one of the Members, through appropriate
channels invite the relevant international organizations or their subsidiary bodies to examine specific
matters with respect to a particular standard, guideline or recommendation, including the basis of
explanations for non-use given according to paragraph 4.

7. The Committee shall review the operation and implementation of this Agreement three years
after the date of entry into force of the WTO Agreement, and thereafter as the need arises. Where
appropriate, the Committee may submit to the Council for Trade in Goods proposals to amend the text
of this Agreement having regard, inter alia, to the experience gained in its implementation.

Article 13
Implementation

Members are fully responsible under this Agreement for the observance of all obligations set
forth herein. Members shall formulate and implement positive measures and mechanisms in support
ofthe observance ofthe provisions of this Agreement by other than central government bodies. Members
shall take such reasonable measures as may be available to them to ensure that non-governmental entities
within their territories, as well as regional bodies in which relevant entities within their territories are
members, comply with the relevant provisions of this Agreement. In addition, Members shall not take
measures which have the effect of, directly or indirectly, requiring or encouraging such regional or
non-governmental entities, or local governmental bodies, to act in a manner inconsistent with the
provisions of this Agreement. Members shall ensure that they rely on the services of non-governmental
entities for implementing sanitary or phytosanitary measures only if these entities comply with the
provisions of this Agreement.

Avrticle 14
Final Provisions

The least-developed country Members may delay application of the provisions of this Agreement
for a period of five years following the date of entry into force of the WTO Agreement with respect
to their sanitary or phytosanitary measures affecting importation or imported products. Other developing
country Members may delay application of the provisions of this Agreement, other than paragraph 8
of Article 5 and Article 7, for two years following the date of entry into force of the WTO Agreement
with respect to their existing sanitary or phytosanitary measures affecting importation or imported
products, where such application is prevented by a lack of technical expertise, technical infrastructure
Or resources. ' '
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ANNEX A

DEFINITIONS?

L. Sanitary or phylosanitary measure - Any measure applied:

(a) to protect animal or plant life or health within the territory of the Member from risks
arising. from the entry, establishment or spread of pests, diseases, disease-carrying
organisms or disease-causing organisms;

{b) to protect human or animal life or health within the territory of the Member from risks
arising from additives, contaminants, toxins or disease-causing orgamsms in foods,
beverages or feedstuifs;

(c) to protect human life or health within the territory of the Member from risks arising
from diseases carried by animals, plants or products thereof, or from the entry,
establishment or spread of pests; or

(d) to prevent or limit other damage within the territory of the Member from the entry,
establishment or spread of pests.

Sanitary or phytosanitary measures include all relevant laws, decrees, regulations, requirements and
procedures including, inter alia, end product criteria; processes and production methods; testing,
inspection, certification and approval procedures; quarantine treatments including relevant requirements
associated with the transport of animals or plants, or with the materials necessary for their survival
during transport; provisions on relevant statistical methods, sampling procedures and methods of risk
assessment; and packaging and labelling requirements directly related to food safety.

2. Harmonization - The establishment, recognition and application of common sanitary and
phytosanitary measures by different Members.

3. International standards, guidelines and recommendations

(a) for food safety, the standards, guidelines and recommendations established by the Codex
Alimentarins Commission relating to food additives, veterinary drug and pesticide
residues, contaminants, methods of analysis and sampling, and codes and guidelines
of hygienic practice;

{b) for animal health and zoonoses, the standards, gnidelines and recommendations developed
under the auspices of the International Office of Epizootics;

{c) for plant health, the international standards, guidelines and recommendations developed
under the auspices of the Secretariat of the International Plant Protection Convention
in cooperation with regional organizations operating within the framework of the
International Plant Protection Convention; and

‘For the purpose of these definitions, "animal" includes fish and Wil'gli,fauna; "plant” includes forests and wild flora;
"pests” include weeds; and “"contaminants” include pesticide and veterinary drug residues and extrancous matter,
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d for matters not covered by the above organizations, appropriate standards, guidelines
and recommendations promulgated by other relevant international organizations open
for membership to all Members, as identified by the Committee.
4. Risk assessment - The evaluation of the likelihood of entry, establishment or spread of a pest

or disease within the territory of an importing Member according to the sanitary or phytosanitary measures
which might be applied, and of the associated potential biological and economic consequences; or the
evaluation of the potential for adverse effects on human or animal health arising from the presence
of additives, contaminants, toxins or disease-causing organisms in food, beverages or feedstuffs.

5. " Appropriate level of sanitary or phytosanitary protection - The level of protection deemed
appropriate by the Member establishing a sanitary or phytosanitary measure to protect human, animal
or plant life or health within its territory.

NOTE: Many Members otherwise refer to this concept as the "acceptable level of risk".

6. Pest- or disease-free area - An area, whether all of a country, part of a country, or all or parts
of several countries, as identified by the competent authorities, in which a specific pest or disease does
not occur. ’

NOTE: A pest- or disease-free area may surround, be surrounded by, or be adjacent to an area - whether
within part of a country or in a geographic region which includes parts of or all of several countries -
in which a specific pest or disease is known to occur but is subject to regional control measures such
as the establishment of protection, surveillance and buffer zones which will confine or eradicate the
pest or disease in question. ‘

7. Area of low pest or disease prevalence - An area, whether all of a country, part of a country,
or all or parts of several countries, as identified by the competent authorities, in which a specific pest
or disease occurs at low levels and which is subject to effective surveillance, control or eradication
measures.
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ANNEX B

TRANSPARENCY OF SANITARY AND PHYTOSANITARY REGULATIONS

Publication of regulations

1. ~ Members shall ensure that all sanitary and phytosanitary regulations® which have been adopted
are published promptly in such a manner as to enable interested Members to become acquainted with
them. '

2. Except in urgent circumstances, Members shall allow a reasonable interval between the publication
of a sanitary or phytosanitary regulation and its entry into force in order to allow time for producers
in exporting Members, and particularly in developing country Members, to adapt their products and
methods of production to the requirements of the importing Member.

Enquiry poinis

3. Each Member shall ensure that one enquiry point exists which is responsible for the provision
of answers to all reasonable questions from interested Members as well as for the provision of relevant
documents regarding: ‘

(a) any sanitary or phytosanitary regulations adopted or proposed within its territory;

(b) any control and inspection procedures, production and quarantine treatment, pesticide
tolerance and food additive approval procedures, which are operated within its territory;

{c) risk assessment procedures, factors taken into consideration, as well as the determination
of the appropriate level of sanitary or phytosanitary protection;

(d) the membership and participation of the Member, or of relevant bodies within its
territory, in international and regional sanitary and phytosanitary organizations and
systems, as well as in bilateral and multilateral agreements and arrangements within
the scope of this Agreement, and the texts of such agreements and -arrangements.

4. Members shall ensure that where copies of documents are requested by interested Members,
they are supplied at the same price (if any), apart from the cost of delivery, as to the nationals® of the
Member concerned.

5Sanitary and phytosanitary measures such as laws, decrees or ordinances which are applicable generally.

“When "nationals” are referred to in this Agrecment, the term shall be deemed, in the case of a separate customs territory
Member of the WTO, to mean persons, natural or legal, who are dohliéiled or who have a real and effective industrial or
commercial establishment in that customs territory. S '
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Notification procedures

5. Whenever an international standard, guideline or recommendation does not exist or the content
of a proposed sanitary or phytosanitary regulation is not substantially the same as the content of an
international standard, guideline or recommendation, and if the regulation may have a significant effect
on trade of other Members, Members shall:

(a) publish a notice at an early stage in such a manner as to enable interested Members
to become acquainted with the proposal to introduce a particular reguiation;

(b) notify other Members, through the Secretariat, of the products to be covered by the
regulation together with a brief indication of the objective and rationale of the proposed
regulation. Such notifications shall take place at an early stage, when amendments
can still be introduced and comments taken into account;

(c) provide upon request to other Members copies of the proposed regulation and, whenever
possible, identify the parts which in substance deviate from international standards,
guidelines or recommendations;

{d) without discrimination, allow reasonable time for other Members to make comments
in writing, discuss these comments upon request, and take the comments and the results
of the discussions into account. ‘

6. However, where urgent problems of health protection arise or threaten to arise for a Member,
that Member may omit such of the steps enumerated in paragraph 5 of this Annex as it finds necessary,
provided that the Member: '

(a) immediately notifies other Members, through the Secretariat, of the particular regulation
and the products covered, with a brief indication of the objective and the rationale of
the regulation, including the nature of the urgent problem(s);

) provides, upon request, copies of the regulation to other Members;

(c) allows other Members to make comments in writing, discusses these comments upon
request, and takes the comments and the results of the discussions into account.

7. Notifications to the Secretariat shall be in English, French or Spanish.

8. Developed country Members shall, if requested by other Members, provide copies of the
documents or, in case of voluminous documents, summaries of the documents covered by a specific
notification in English, French or Spanish.

9. The Secretariat shall promptly circulate copies of the notification to all Members and interested
international organizations and draw the attention of developing country Members to any notifications
relating to products of particular interest to them.-

10. Members shall designate a single central government authority as responsible for the
implementation, on the national level, of the provisions concerning notification procedures according
to paragraphs 5, 6, 7 and 8 of this Annex.



._13_

Page 81
General reservations
11. Nothing in this Agreement shéll be construed as requiring:
(a) the provision of particulars or copies of drafts or the publication of texts other than

in the language of the Member except as stated in paragraph 8 of this Annex; or

)] Members to disclose confidential information which would impede enforcement of

sanitary or phytosanitary legislation or which would prejudice the legitimate commercial
interests of particular enterprises.
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ANNEX C
CONTROL, INSPECTION AND APPROVAL PROCEDURES’
1. Members shall ensure, with respect to any procedure to check and ensure the fulfilment of sanitary

or phytosanitary measures, that:

(2)

(®

(¢)

(d)

(e)

¢y

(g

(h)

such procedures are undertaken and completed without undue delay and in no less
favourable manner for imported products than for like domestic products;

the standard processing period of each procedure is published or that the anticipated
processing period is communicated to the applicant upon request; when receiving an
application, the competent body promptly examines the completeness of the
documentation and informs the applicant in a precise and complete manner of all
deficiencies; the competent body transmits as soon as possible the results of the
procedure in a precise and complete manner to the applicant so that corrective action
may be taken if necessary; even when the application has deficiencies, the competent
body proceeds as far as practicable with the procedure if the applicant so requests;
and that upon request, the applicant is informed of the stage of the procedure, with
any delay being explained;

information requirements are limited to what is necessary for appropriate control,
inspection and approval procedures, including for approval of the use of additives or
for the establishment of tolerances for contaminants in food, beverages or feedstuffs;

the confidentiality of information about imported products arising from or supplied
in connection with control, inspection and approval is respected in a way no less
favourable than for domestic products and in such a manner that legitimate commercial
interests are protected; '

any requirements for control, inspection and approval of individual specimens of a
product are limited to what is reasonable and necessary;

any fees imposed for the procedures on imported products are equitable in relation to

-any fees charged on like domestic products or products originating in any other Member

and should be no higher than the actual cost of the service;

the same criteria should be used in the siting of facilities used in the procedures and
the selection of samples of imported products as for domestic products so as to minimize
the inconvenience to applicants, importers, exporters or their agents;

whenever specifications ofa product are changed subsequent to its control and inspection
in light of the applicable regulations, the procedure for the modified product is limited
to what is necessary to determine whether adequate confidence exists that the product
still meets the regulations concerned; and

"Control, inspection and approval procedures include, inter alia, procedures for sampling, testing and certification,
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i a procedure exists to review complaints concerning the operation of such procedures
and to take corrective action when a complaint is justified.

Where an importing Member operates a system for the approval of the use of food additives or for
the establishment of tolerances for contaminants in food, beverages or feedstuffs which prohibits or
restricts access to its domestic markets for products based on the absence of an approval, the importing
Member shall consider the use of a relevant international standard as the basis for access until a final
determination is made.

2. Where a sanitary or phytosanitary measure specifies control at the level of production, the Member
in whose territory the production takes place shall provide the necessary assistance to facilitate such
control and the work of the controlling authorities.

3.  Nothinginthis Agreement shall prevent Members from carrying out reasonable inspectibn within
their own territories.
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Incorporating microbislogical risk assessment in the development of food safety standards

1 INTRODUCTION

-~ A.FAO/WHO expert. consultation on. principles and guidelines -for incorporating
microbiological risk assessment in the development of food safety standards, guidelines and
related texts' was held in Kiel, Germany from 18-22 March 2002, The consultation was hosted by
the Institute for Hygiene and Food Safety of the Federal Dairy Research Centre ‘in:collaboration
with the German Ministry for Consumer: Protection; Food and Agriculture, and the Federal
Institute for Health Protection of Consumers and Veterinary Medicine. B

The consultation was opened by Dr Hans Bohm, Head of the Division of Food Hygiene in
the Federal Ministry for- Consumer Protection, Food .and ‘Agriculture, 'who reinforced the
importance of risk assessment in the design and implementation of food safety: measures for
microbiological hazards. In noting that food-borne risks to consumers was a global issue of ever-
increasing importance, he welcomed participation of experts from a wide range of countries, |

. The consultation elected Dr Roger Skinner as chairpersonof thé .consultation and
Dr Kaye Wachsmuth ' as: rapporteur. In his opening remarks, Dr Skinner: requested that the
consultation pay due attention to the practical experience already gained at the ‘national and
international level, and include reference to the problems that developing countries may face in
applying principles and guidelines for the effective utilization of quartitative microbiological risk
assessment (MRA), T e

- A key message from an earlier expert consultation on “The Interaction between Assessors
and Managers of Microbiological Hazards in Foods™ ‘was that effective management of food-
bome hazards to human health required on-going interaction and communication between all
interested parties. Dr. Skinner pointed out that incorporation of guidance pﬂ.communication and
interaction between all interested parties at all stages of risk management wés essential,

A total of 25 experts from 19 countries participated in.the consultation (Annex I). The
consultation. was supported by a number of working papers on risk assessment and risk
management of food-bome microbiological hazards. Short papers on practical experience at the

national level, and particular challenges faced by developing countries, ~were_also. presented
(Annex IT). -

SRR P LIt

2 BACKGROUND

The spectrum and prevalence of hazards in the food chain is subject to constant change.
Furthermore, better monitoring and surveillance in recent years has led to a better understanding
of the critical importance of microbiological pathogens. Some of the pathogens that are of concern
today were not even recognized as causes of food-bome illness just 20 years ago.

The application of HACCP and risk assessment concepts in recent years are leading to
fundamental changes in the approach to food safety. Governments in a number of countries are
now undertaking quantitative risk assessments for specific microbiclogical hazards in the food
supply, with the intention that the outputs of these risk assessments will be used in the
development of food safety measures at the national level. Internationally, FAO and WHO have
embarked on a series of Joint Expert Meetings on Microbiological Risk Assessment (JEMRA)
that represent an extensive and on-going scientific commitment to risk assessment, The Codex
Committee on Food Hygiene (CCFH) is currently considering the preliminary results of risk
assessments of Salmonella spp. in eggs and broiler chickens and Listeria monocytogenes in ready-
to-eat (RTE) foods. In further addressing the requests of the committee, quantitative risk

! Hereafler, the term “standards” will be considered to mclude guideiiﬁes and -n;Ialéd texts .
? The Interaction between Assessors and Managers of Micrabiclogical- Hazards in Food. Report of a WHO Expert
Consultation, Kiel, Germany, 21-23 March 2000, WHO 2000.
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assessments on Campylobacter spp. in broiler chickens and Vibrio Spp- in seafood are currently
underway.

Microbiological risk assessment (MRA) is resource-intensive in terms of scientific input
and time, and effective incorporation -of MRA -in the development of food safety standards
tequires systematic and transparent application of a framework for managing food-borne hazards.
The provisions and-obligations of the World Trade Organization (WTO) Agreement on the
Apphcatmn of Sanitary and Phytosanitary Measures (SPS) that apply to safety measures for foods
in trade are an additional incentive for MRA to be used in a systematic and transparent manner.

Generic framewarks for managing food-bome- risks have recently been described by
FAQ/WHO?, Codex” and national governments The four components of such framewurks can be
summarized as follows: - :

Prehmmag risk management activities® compnse the initial process 1t mcludes the
establishmient of a risk profile to facilitate consideration ‘of the issue within a particular context,
and prov:des as much information as possible to guide further action. As a result of this process,
the risk manager may commission a risk assessment as an mdependent sc1ent1ﬁc process to mform
dec1smn-makmg ' o R :

' Eva]gat:gn of risk. management options is the welghmg of avallable optmns for managing
a food safety issue in light of scientific information on risks and other factors, and may include

reaching a decision on an appropriate level of consumer protection. Optumzanon of food control
measures in terms. of their efficiency, effectiveness, technological feasibility and practicality at
selected points throughout the food chain is an 1mportant goal. A cost—beneﬁt analysxs could be
performed at this stage.. - I . : , .

Implementation of the risk mana rement ecision wxll usually involve regulatory food
safety measures, which may include the use of HACCP. Flexibility in the choice of individual
measures applied by industry is a desirable element, as long as the overall programme can be
objectively shown to achieve the stated goals. On-going venﬁcatwn of the. apphcatwn of food
safety measures is essent:al

Monitoring and review is the gathering and analysiﬁg of data so as to give an overview of
food safety and consumer health, Monitoring of contaminants in food and food-borne disease
surveillance should identify new food safety problems as they emerge. Where there is evidence
that required public health goals are not being achieved, redesign of food safety measures will be
needed. | :

3  OBJECTIVES OF THE CONSULTATION

The Consultation examined working papers, held plenary discussions, and convened
working groups with the following objectives:

e To develop principles and guidelines for the effective utilizét_ion of quantitative risk
assessment in the development of microbiological food safety standards;

? Risk management and Food Safety Report of a Joint FAO/WHO Expert Consmtatlon, Rome, Mtaly 27 - 31 January 1997.
FAO Food and Nutuhon Paper 65. Rome 1997.

The lnleracmm between  Assessors and Managers: of. Microbiological Hazards in Food, Report of a WHO Expert
Consultation, K1e1 Germany, 21-23 March 2000, WHO 2000.

4 Praposed Draft Principles and Guidelines for the Conduet of Mlcro‘l:imloglca] Risk Ma.nagemenl, CX/FH 01/7, FAO Rome

5 Note that previous Codex documents have referred to “Preliminary risk management aclivities” as “Risk evaluation™, The
latter term ereates confusion when communicating risk analysis terminology, especially when translated from English to
other languages, therefore the consultation decided to use the ierm “Preliminary risk management activities” to describe this
component of the risk management framework.
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* To develop these principles and guidelines within the context of a generic framework
for managing food-bome risks to constmers;

* To analyse how different types of food safety measures may incorporate the outputs of
MRA;

e To provide guidelines for interaction between risk managers and risk assessors that -
allow timely development of food safety measures by Codex;

¢ To include pracncal examples of the use of MRA in the development of food safety
measures. .

4 SUMMARY OF'GENERAL DISCUSSION '

4.1 . Development of guidelines®

‘The eonsultation agreed ‘that the elaboratlon of guidelines for systemancally mcorporatmg
MRA in the development of food safety standards was an’ important goal for FAO, WHO, the
Codex Alunentanus Comm1ssmn (CAC), and national govémments. These guxdelmes should
jointly reﬂect current constramts and future expectatxons in respect of MRA. It was also’ agreed
that because ‘of the limited expenenee with MRA to date, development of prmmples w0uld not be
attempted at thls stage

Whtle developmg gmdehnes that pnmanly focused on the avarlabrllty of a MR.A the
consultation fully recognized that ﬂexﬂ:thty in risk management responses is essential. In cases of
urgency, unpredictability and “emerging” hazards, risk managers may have to _implement food

" controls on the basis of very hmrted scientific mformatlon. In other cases, competent anthorities
may give advice to interested partnes before there 1s a proven lmk between an “emergmg” hazard
' and the actual nsk to human health

. The, consultatlon recogmzad that eﬁ'ectlve use of MRA in the development of food safety
standards requires a major change in tradmonal approaches to developmg food controls. General
. aspects of risk analysis as developed by previous FAO/WHO Expert Consultatmns and the CAC?
" need to be translated into guidelines that speclfieally address issues and questlons related to
management of mlcroblologreal hazards in foods.

The consultation used the four components of a_ generic framework for managmg food-
bome risks as “bu11dmg blocks” for the development of guidelines:

s  Preliminary nsk management activities (was Risk evaluatlon)

'+ Evaluation of risk management options;

i See Amnex 1. Drafl Guidelines for Incorporating Microbiological Risk Assessment In The Development of Food Safety
Standards

? Application of Risk Analysis to Food Standards Issues, Report of a Joint FAQ/WHO Expert Consnltation, Geneva
Switzerland, 13 - 17 March 1995, WHO 1995

Risk management and Food Safety. Report of a Joint FAQ/WHO Expert Consullatlon, Rome Italy 27 - 31 Jamuary 1997
FAO Food and Nutrition Paper 65. Rome 1997

The Application of Risk Communication to Food Standards and Safety Matters, Rome, ltaly 2 - 6 February 1998. FAO Food
and Nutrition Paper 70. Rome 1999

The Interaction. between Assessors and Managers of Mlerobmloglca! Hazards in Food Report of a WHO Expert
Consultation, Kiel, Gérmany, 21-23 March 2000. WHO 2000.

¥ Proposed draft working principles for risk analysis, CX/GP 02/3, FAQ, Rome

Proposed Draft Principles and Guidelines for the Conduct of Microbiological Risk Management, CX/FH 01/7, FAO Rome
Principles and Guidelines for the Conduct of Microbiological R:sk Assessment CAC -GL 30 (1999), CAC, 1999
fin//fip.fao.ore/codex/standard/en/CXG_030e.pdf ,
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) Implementation;
*  Monitoring and review.
The draft guidelines elaborated by the consultation are included in this report as Annex I1.

As microbiological food safety issues are brought to the attention of risk managers, the
consultation recognized that there needs to be a systematic prellmmary tisk management process
that brings particular issues into focus and guides further action, Risk managers should use the
results of the preliminary risk management process to determine if there is a need for an MRA and
how it might best contribute to the different types of food safety measures that may be developed.
If a MRA is commissioned, the scope of that exercise and the likely contribution to the evaluation
of risk management options must be recognized as important risk management responsibilities,

The consultation emphasized that effective communication between all interested parties
was arguably the most important smgle atiribute of a generic framework for managing food-borne
risks to consumers. Communication is an integral and critical part of the entire risk management
process, and essentlal for engendering trust in risk management. decisions. R1sk communication
needs must be planned as early in the process as possible, and must be contmually re-evaluated.
Consideration should always be given to providing the right information in a manner appropriate
to the sntuat:on and intended audience, and to providing opportumtles for two-way exchange Itis
important to 1den1:1fy which parties need to be involved in communication, and when Opportumtles
for communication will be provlded If a particular group is or may be impacted by the issue or
the posmble response tn the issue, then consideration should be glven to eommumcatmg with that
group. '

o Dunng their discussions, the consultation noted that MRA was often referred to as
‘being of a “qualitative” or a “quanmauve” nature. However, the use of the term “qualitative”
'in relation to risk assessment is ill-defined. For the purposes of the consultation, the term
“microbiological risk assessment” was taken as being inclusive of all approaches used in
assessing food-borne risks to 'consumers, as long as the four steps of MRA (hazard
identification, exposure assessment, hazard characterization and risk charactenzatmn) were
carried out. The consultation also noted that in ‘many cases, effective risk management
decisions can still be made when only some of the components of MRA are available, notably
exposure assessment, ' ' o

The consultation recognized that MRA can be used in a number of ways in food control,
such as development of standards that contain quantitative elements, guidelines that contain
qualitative elements (e.g. codes of practice), and more general texts e.g. general recommendations
on design of food safety programmes. Based on experiences to date, the consultation identified
and discussed the potential benefits that can flow from the use of MRA in the management of
microbiological hazards. These include:

* Objective evaluation of risk management options that are controversial and/or costly;

» Effective development of a range of food safety measures capable of achieving the
stated levels of consumer protection;

e Facilitation of the design of “production-to-consumption” food safety programmes by
modelling the effectiveness of different food safety measures in 'reducing risks to
consumers e.g. control of Salmonella Enteritidis in shell eggs via feed controls,
vaccination of flocks, refrigeration of eggs, consumer education and labelling;

. Development of nsk-based performance criteria;

* Creation of modular components, within the risk assessment, that can be -adapted by
individual countries with different data inputs an_d different food safety needs;
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* Objective demonstration of the equivalence of alternative technologies and food safety
measures e.g. a change in post mortem meat inspection procedures; .

* Scientific justification of import requirements that are more stringent than benchmark
Codex standards;

. Comphance with regulatory pohcy where a MRA is mandatéd by law or regulatlon,
¢ Identification and focusing of research and data collection needs;

. Commumcatlon of the smentlﬁe basis of risk management decisions to all 1nterested
parties. ' :

The consultatmn also reconged the 1mportanee of MRA for the food tndustry and noted
the main areas in which it can be applied (Annex IV)

4.2 “Lessons learned” from current MRA actlvmes |

A number of countries now have experience with MRA and presented this to the
~ consultation (Annex II). Common experiences and areas where improvement might facilitate the

effectlve use of MRA i in risk management declsmn-makmg were 1dent1ﬁed and are summarized
here. : - :

Advance plannmg and appropriate resource allocahon is essentxal if both current and long-
term risk management needs are to be met. Sufficient scientific capacity is obviously a key issue,
along with provision of adequate resources and time for generation of data. In some cases it may
be possible to use an existing MRA “module,” This: approach can conserve resources and is
particularly useful when resources are scarce. Risk managers have a clear responsibility to
properly direct the process and ensure effective unhzatmn of outputs, Effective co-ordination
among different national competent authontles mvolved in MRA is also a critical issue.

A

The need for ‘frequent and adequate commumcanon between risk assessors and risk
managers throughout the MRA process was emphasized by all countries with risk assessment
experience. The decision to undertake a MRA should be based on sound. information from
multidisciplinary sources, and incorporation of public health data is an essential element.

A MRA should have a clear purpose and scope. In the elaboration of nsk management
questions it was recommended that a formal process should be 1mp1emented mvolvmg both risk
assessors and risk managers. Countries also advised that risk manager$ remain in touch
throughout the MRA process so as to avoid any “nasty” surprises at the end Defimng an endpomt
is also critical to the utility of a MRA.

In order to address disagreement or misunderstanding between risk assessors and risk
managers it was noted that there should be open and objective communication on an on-going
basis to resolve any “disputes” between these two groups. While a function of risk managers. is to
make decisions, it was acknowledged that risk assessors and other scientists had a respon51b111ty
to point out the 1mpl1eanons of these decisions,

In the MRAs undertaken to date, all countries agreed that commumcat:on Was a cntlca!
issue. When to communicate, with whom, hew often, and how and what to communicate are key
questions. The importance of communicating the right information in the right format is essential,
and the results of MRA need to be communicated in a manner that the recipients of" the
information will understand. It was clearly recognized that communication w111 always prowde an
educational component for all partles involved.

There was universal agreement on the lack of good quality data for undertaking MRA.
Data gaps are often difficult to fill, and risk managers should allocate appropriate resources for
data generation for future MRA work, Some countries noted the difficulty in gaining access to
data which was not in the public domain, and responses to public calls for data tend to be limited
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and late. 1t was noted that determining the adequacy. of available data was an important
consideration before embarking on a risk assessment, and that the food industry was an important
source. In some cases, it may be necessary to begin the MRA to identify the most relevant data
needs.

It was_recognized by all countries that MRA is still an emerging science, and
harmonization of approaches would greatly facilitate future understanding and development.
Modular approaches, which divide the assessment work. into different areas along the food
production chain, (e.g., farm, processing, preparatlon, and consumption modules) are of particular
utility in the adaptation of risk assessments to national situations. As yet there is no standardized
mechanism for dealing with uncertainty in risk models. Nevertheless, uncertainty should be
explicitly acknowledged and expressed in quantitative terms wherever possible.

To achieve transparency and maintain credlblhty, MRAs should be available in plain
language. This should include an interpretation of the mathematical resuits. It can be useful to
move technical details to appendlces so that they do not lude the message from the less technical
teader. , e R e : ‘ :

‘ Rlsk assessments should be peer reviewed. Such rev1ews should be multldlsclphnary and
should be planned when commissioning the MRA. However, resources for peer review are often
limited and the results have sometimes been contentious. Different types of peer review have
included: :

3 Adwsory or selentlﬁc comrmttees
- Extemal (to the sponsonng msntuhon) sc1ent1st(s)

» Intérnal (to the sponsoring 1ust1tut10n) sctentlst(s), This can be particularly 1mportant for
o 'sensmve issues pnor to \mder pubhcatmn

. Publtc review penod It should be noted that public comment requ:res consuierable time
' and other resources

Several countries have expenenced dlfﬁcnltles in using the outputs of MRA to develop
specific food standards. Currently, there are virtually no examples of implementation in these-
terms. This also highlights the need to reach a common understandmg on the goals of the MRA
before work commences, and include all interested parties as appmpnate during risk management
declsxon-mak:ng, e.g. in determ_tmng an appropriate level of consumer protection.

4.3 Developlng countnes

_The consultation recognized that many developmg countries are in the process of
elaboratmg and strengthenmg food safety control programmes, but these changes are in an early
stage of evolution. National food safety policies may be limited in scope, and food control
systems may . involve ﬁ'agmentatlon and duplication. Therefore, developing countries have
difficulties in prioritising and resourcmg their work in relation to food safety. Similarly, there are
substantial barriers to overcome in order to better understand and utilize MRA in food safety risk
management

Developlng countries are often constrained in terms of the teehmcal infrastructure,
scientific and financial resources that are necessary to carry out MRA for direct application in
their, natlonal situation. R1sk assessment benefits from multidisciplinary inputs from a range of
food safety professionals. Lack of co-operation between the different relevant agencies can result
in serious data gaps and the generation of madequate risk estimates; this is also a problem in
developed countries. Adequate data for MRA is necessary not only at the national level, but also
at the international level. Intematwnal MRAs should appropnately ‘reflect the sﬂuanon in
developing countries. :
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At this stage, many developing countries may not choose to invest in MRA. However, it is
essential that developing couniries be able to understand, contribute to, and utilize MRAs
developed by FAO/WHO and other countries. For this involvement to be effective, developing
countries will need to invest more resources.in public health surveillance and monitoring of
microorganisms in foods, as well as establishing robust links between risk assessors and risk
managers at both the national and international level,

The consultation developed the followmg recommendatwns related to 1mpxovmg r:sk
management in developing countries, - 0 e

A. Comprehenswe training and training materials for'all aspecte of MRA and microbiological
risk management would be of significant benefit to developing countries. This could be
- provided by FAO/WHO and / or national governments and could include:

. Development of scientific expertise at the national level

. Spee1ﬁc guidance on evaluanon of risk management optlons e.g. use of food safety
ob_]eenves (F30's)(see Annex III, Section 3 6) and deterrmmng appropriate levels of
consumer protectlon .

s Seminars and training modules for medium-level nsk managers as appropriate;

* Materials and methods to explam to high-level declslon-makers the benefits of applymg
a generic framework for managing food-borne risks; .

» Training that is targeted at the specific needs of a developing eountxy or feg’idn; ’

¢ Co-operative, “hands-on™ training progfamme_'s jg'.:lll‘_d study visits with experienced
countries; o ' '

s A commitment from trainees to further train colleagues. .

B. Developing countries should establish strategies for appropriate data collection and collation
for MRA, especlally those data needed for exposure assessment. In the meantime, they could
use some of the information available from the FAO/WHO risk assessment activities e. g. the
dose-response curves developed could be used, but careful consideration should be given to
issues such as the occurrence and size of susceptible subpopulations within the country.
Technical resources and funding should be made dvailable for data generation, and technical
capabilities of laboratories should be enhanced so as to generate reliable data. -

C. Professional networks and collaboratwe studies should be established between countries and
regions that are likely to have similar inputs to MRA e.g. similar food production systems or
food-bome disease problems, and consumer consumption patterns.

D. Databases of MRAs that are already available at the international and national level should be
made readily accessible via international agencies to developing countries.

5 CONCLUSIONS

Based on the dlscussmns summarized above the consultation prepared the draft guidelines
for incorporating microbiological risk assessment in the development of food safety standards (see
Annex IIT). These draft guidelines will be subjected to international peer and public review before
finalization in 2003.
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ANNEX III - DRAFT GUIDELINES FOR INCORPORATING
MICROBIOLOGICAL RISK ASSESSMENT IN THE DEVELOPMENT
OF FOOD SAFETY STANDARDS

1 INTRODUCTION

The 1n1:roduct10n, in recent years of prevent:ve strategies (e g, the appllcatlon of
HACCP) and risk assessment concepts are leading to fundamental changes in the approach to
food safety. Govemments in a number of countries are now undertaking quantltattve risk
assessments for specific microbiological hazards in the food supply, with the intention that the
outputs of these risk assessments will be used in the development of food safety meastires at the
national lével: Internahonally, FAO and WHO have - embarked on a series of Joint Expert
: Meetmgs on Microbiological Risk Assessment 'JEMRA) that’ represeénts an -extensive and on-
going scientific commitment- to' risk: assessment. The Codex ' Committee on Food Hygiene
(CCFH) is eurrently considering the preliminary results of the risk assessments of Salmonella
spp. in eggs and broiler chickens and Listeria monocytogenes in ready-to-eat (RTE) foods, and
quantitative risk assessments on Campylobacter spp. in pouliry and ¥ibrio spp m seafood are
underway to provide the committee with the: screntlﬁc advice it has requested; : T A

Microbiological risk assessment (MRA) 1s resource-intensive in terms of serentrﬁc input
and_time, and effective mcorporatlon of MRA in the deveIOpment of food safety standards,
guldehnes and related texts requires systematle and transparent application of a framework for
managing food-borne hazards. The provisions and obligations of the World Trade Organization's
(WTO) Agreement on the Apphcatlon of Samtary and Phytosanitary Measures (SPS) that app]y
to' safety measures for foods in trade are an addlhonal 1neentwe for MRA to be used ina
systematxc and transparent manner o

. Genenc frameworks for managmg food-bome nsks have recently been descnbed by
"FAO/WHO?®, Codex'® and national govemments The four components of such. ﬁ'ameworks can
‘be summarized as follows: _ et : : :

Preliminary risk management activities'' comprise the initial process, Jt includes the
establishment of a risk profile to fac1l1tate cons1deratron of the issue within a particular context,
and prov:ldes as much: information as possible to guide further action. As a result of this. ‘process,
the risk manager may commission a risk assessment as an- rndependent scientific process to mform
decrsron-makmg : : . .

Evaluanon of risk management options is the welghmg of available options for managmg
a food safety issue in light of scientific information on risks and other factors, ‘and may include

reaching a decision on an appropriate level of consumer protection. Optimization of food control
measures in terms of thelr efficiency, effechveness technological feas1b1hty and practicality at

¥ Risk management and Food Safety. Report of a Joint FAO/WHO expert consultation, Rome, ltaly, 27 - 31 Janvary 1997,
FAQ Food and Nuirition Paper 65. Rome 1997.

The Interaction- between- Assessors and Managers of Microbiclogical - Hazards -in - Food. Report of a WHO Expert
Consnllanon, Kiel Germany, 21-23 March 2000, WHO 2000
10 Proposed Draft Prmmples and Guidelines for the Conduct of M.lcroblologlca] R.lsk Management, CX/FR 0177, FAO Rome

I Note that previons Codex documents have referred to “Preliminary risk management activities” as “Risk evaluation”. The
latier term creates confusion when communicating risk anatysis terminology, especially when transiated from English 1o
other languages, therefore the consultation decided 10 use the term “Prehmmary risk management actwmes” to describe this
coroponent of the risk management framework.
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selected points throughout the food cham is an important goal. A cost-beneﬁt analysxs could be
performed at this stage.

- Implementation_of the risk management decision wﬂl usually involve regulatory food
safety measures, which may. include the use of HACCP. Flexibility in the choice of individual
measures applied by industry is a desirable element, as long as the overall programme can be
objectively shown to achieve the stated goals. On-going verification of the app}ication of food
safety measures is essential.

Monitoring and review is the gathering and analysing of data so as to give an overview
of food safety and consumer health. Monitoring of contaminants in food and food-bome disease
surveillance should identify new food safety problems as they emerge. Where there is evidence
that required pubhc health goals are not being achleved rede31gn of food' safety measures wﬂl
be needed

. ThlS document utlllzes a genenc ﬁ:amework for managtng nsks to prowde gmdelmes for
systemancal 1y mcorporatmg MRA in the development of food safety standards, guidelines and
related texts™ . These guidelines jointly reflect current constraints and future expectations. in
respect of MR.A The gmdelmes can be applied by Codex and natlonal gOVermnents as
appropriate. : e . o : ‘

2 PRELIM]]\TARY RISK MANAGEMENT ACTIVITIES
* Preliminary risk: management activities that are necessary for apphcatlon of an overall
framework .for managing: food-borne risks to- human health include ‘2 number of separate

components’ (see below):: Figure .1 illustrates -the- decisions' that have to be made dunng
prehmlnary risk management actmtles, anid how they relate to MRA.

C Use of MRA as the’ sclentlﬁc bas1s for food safety risk management is the focus of this
document. However, it must be recognized that many food safety issues can be successfully
managed without commissioning an MRA e.g. there is a long history of using Good Hygienic
Practices (GHP), Good Manufacturing Practices (GMP), and HACCP to prevent; minimise or
eliminate: food-borne risks in the absence of MRA. Consequently, this document also provides
guidance on deciding when a MRA may be useful and when it is probably not advisable.

- Communication and interaction of risk managers with various parties may occur at
several points: during ‘ the preliminary risk- management process. For example, there may be
interaction with other parties to gather information needed to complete the risk profile; to help
refine/correct/expand: the risk ‘profile; to help determine the feasibility and acceptability of
possible responses to the issue; and to communicate the decision taken as a result of the risk
profile. To help address the need for more interaction. between risk assessors and risk ‘managers
at the intemational level, ad hoc drafting groups have been established by CCFH to “manage”
MRAs and associated activities between annual meetings of that Codex committee. Each
drafting group has temporary authonty to communicate with risk assessors working on spec:ﬁc
MRAs i.e. Campylobacter spp. in broilers, Listeria spp. in ready-to-eat-foods and Vibrio spp- in
seafood.

21 1dentiﬁcation of a food safety issue

The food safety issue that is the entry point for preliminary risk management activities can
be formulated in many ways: broadly or specifically, affecting one commodity or many
commodities, involving one pathogen or multiple pathogens, involving an emerging problem or
an endemic problem. Food safety issues include:

12 Hereafier, the term “standards” will be considered to inchide guidelines and related texts
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* Setting prioriﬁes amongst different food safety problems e.g., conduct a risk ranking;

*  Addressing a spemﬁc public health food safety problem e.g., Salmonelia Enteritidis in
eges,

¢ Justifying or evaluating a new or alternative measure, technology, or inspection system,
e Making an equivalency determination.

The issue may come to the attention of the risk manager from a variety of sources e.g.
disease surveillance, enquiry from a trading partner, consumer concerns or industry information,
The risk manager needs to decide whether to pursue the issue or not.

Within Codex, the issue may be raised by a Member government or Observer
orgamzat:on Codex may request a member country or group of countries to prepare a draft risk
profile on a pamcular issue, which would then be cons1dered as a potential topic of future MRA
work. :

22 Imtlatmg immediate interim decisions

Some food safety issues will require that-an immediate, interim decision be taken without
further scientific consideration. The nature of the actlons taken will reflect the character of the
issue that generates that action. Some examples are:

" Application of a set of predetermined criteria and procedures following arrival at a port
of entry of a product of ambiguous food safety status. (If such criteria do not exist, the -
risk manager will have to implement an immediate ad hoc response);

¢ Soliciting expert opinion when a potential hea%ifh risk is brought to the attention of the
risk manager by independent scientists or other members of the public;

. Imtlatmg immediate action to determine the nature and scope of a food safety issue
following the first occurrence of illness from a new or emerging pathogen.

In each case where immediate action is taken, it is essential that adequate communication
occurs between managers and interested and affected parties. Actions should be followed by the
collection of additional information that may inform and modify the risk management response.
It is important to recognize that the resulting actions are temporary and will hkely need to be
replaced with mere informed decisions.

One technique for supporting immediate, interim actions is the construction of interim
food safety assessments. Such assessments contain elements of MRA. They depend on readily
accessible information, realistic scenarios, and, where available and applicable, modules from
previously constructed MRAs, e.g., the farm module from the MRA of Salmonelia in poultry
could be used to begin wotk on Campylobacter spp in poultry.

2.3 Risk profile

Notwithstanding any interim action as an immediate response to a food safety issue, the
purpose of a risk profile is to enable a decision to be made on what will be done next and
whether resources should be allocated to a more detailed scientific assessment. A risk proﬁle
comprises a systematic collection of information needed to make a decision, and is the
responsibility of the risk manager (although it may be commissioned out to appropriate parties).
At the international level, Codex' would usually a]locate the preparation of a risk profile to a
country or group of countries,
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FIGURE 1: Decision chart for preliminary risk management activities in relation to an overall
framework for managing food-borne risks to hiiman health
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. The individual or group preparing the profile needs to determine at the outset what
information is needed, how, from where and from whom they will obtain it. A key first step in
preparing a risk profile should be to determine available resources e.g. human, financial, time.
Typically the risk profile would be a short document. completed in a t1mely manner, depending
on the time avallable 10 the tisk manager and the nature of the issue.

. The scope and detail of a risk profile, and the extent of 1nteract1on with other parties
required to prepare it, depends on the food safety issue under consideration and the information
needs of the risk manager, The extent of interaction with Tisk assessors, scientists, consimers,
“industry, and other interested parties depends on' the time ‘available, information needs,
complexity of the food safety issue, and the hkely lmpact of risk management 'decisions on
different parties. Interaction with risk assessors to'gain clanty on the specific questions that will
need to be addressed by nsk managers is partlcularly 1mportant, and speclﬁc sc1ent1ﬁc mputs
may be sought o

A nslc proﬁle may mclude the followmg descnptlve elements usmg mformat]on that is
relevant and readily accessible:

* A concise description of the food safety issue;

» Information about the hazard e.g. general descnptlon, extent of lcnowledge on the
- relanonshtp between hazard and adverse health effects;

. _Any umque charactenstlcs of the pathogen / human relatlonsh1p, " '

» Information about exposure to the hazard e.g ' routes-of - eXposure (food, water, dtrect
contact with® animals, etc.), ‘previilence, -characteristics ‘of the hazard, levels of hazard
throughout the food cham, p0551ble control ineasures and theu' feambﬂtty and
practicality; . '

¢ : Information on the adveise health effects on humans e.g. types and seventy of adverse
* health effects; subsets of populatmns at increased tisk (differing susceptibility; food
- intake; socio“economic status, geographmal locanon) prevalence and metdence data
‘ﬁ'om publle hea]th survelllance, s . _ P

. Other mformanon relevant to nsk management dec1s1on-makmg €. 2. adequacy of the
available data, perceptions of the food safety issue by interested parties, pracheal
considerations -(economi¢, technical,  political, legal), possiblé actions 'and expected
consequenees (public trust in the dems:on—makmg process d1stnbut10n of risks and

_ benefits);, . . : ‘ . :

¢ Proposals for risk management questions to be answered by risk assessors.

24 Imtlal nsk management declsmns

- Consideration of the information generated in the nsk profile by the risk manager may
result in a range of initial decisions (Figure 1). Where risk management action is needed, the risk
-manager may commission a MRA to prov1de appropriate sc1ent1ﬁc information on risks. In other
cases, a MRA may not be needed or may not be possible, anda less extensive assessment (e.g.
limited to an exposure assessment or a hazard’ eharactenzatmn) can be more appropriate. Other

options are to gather more information to better inform preliminary risk management activities
¢.g. establish data collection systems design and conduct research to further mvesngate an
issue. A possible consequence of a decision to gather tifore information is a new risk profilé. In
other cases, the risk profile' may provide sufficient information for risk managers to directly
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select and implement risk management options (Figure 1)'*. In cases where consideration of the
tisk profile leads to the conclusion that the issue does not justify further action, that decision and
the rationale and supporting information should still be communicated to interested parties.

The above decision options are also available to Codex at the international level. A
decision to request advice or information may be directed to a number of sources e.g. to FAO
and WHO (J'EMRA”) or member governments. Where a risk profile contains sufficient
mformatlon Codex may 1mmed1ately 1mt1ate work on appropnate food safety standards..

In some clreumstances, establishing the scope of a prospectlve MRA may reveal that
there is 1nsufﬁe1ent mformatlon available to commission the MRA. In such cases, a deelslon to
proceed with . evaluahon of tisk management options will be based on a limited assessment
(Figure 1) eg in one country, there was insufficient dose-response mformatlon on Vibrio
parahaemolyticus in seafood to permit a MRA, and, therefore, generic control measures based
on GHP and HACCP were implemented. In such cases, further action would include collection
of morte detailed information so as to revisit application of the genenc framework for managing
food-borne risks (Figure 1).

2.5 Def‘ nmg purpose and scope of the MRA

The purpose of a MRA is to prowde an objective mterpretatnon of relevant sc1ent1ﬁe
knowledge to help the risk manager make an informed-decision, especially when other means of
assimilating information for the purposes of risk management are not adeéquate. The purpose and
scope of the MRA should be clearly defined before beginning the work, and this is facilitated by
discussions between risk managers, risk assessors, and other relevant parties e.g, food safety

.scientists, .industry and consumers. The.risk profile, together with other documentation on the
particular food safety issue, provides the basis for such discussions.

. - An important first step is:to clarify risk management goals, and formulate the specific

: questlons that should be answered by the MRA. (These questions may not, necessanly be
apparent at the begmmng of discussions), An example of a risk management issue is “How
should the risk of contracting salmonellosis from egg-containing foods served in restaurants be
managed?” The risk assessor should be made fully aware of the nature of the risk management
questton, but not be requlred to prov:de the ansWer to that questmn '

. Based on the above example, the nsk manager mlght pose the followmg questlons to the
risk assessor:, o o AU

e *“What is the exposure to Salmonella from consumption of egg-containing foods in
restaurants?” . .

* “What is the likelihood of the general populatmn (or a sensitive subset of the
population) contracting salmonellosis from eating egg-containing foods in restaurants?”

~ “How much is the risk reduced if ‘use by dates’ are required on all fresh eggs‘?”

Questlons posed by the risk manager for mdmdual MRAS w111 depend on the pamcular
risk management goals, the hazard involved, the food matrix, the exposure pathway, and the
intended use of the information generated from the MRA. Where the MRA is to be used to
inform the development of food safety measures, the specific type of measure needs to be
identified, These measures include standards that contain quantitative elements, guidelines that
contain qualitative - elements e.g. codes of practice, and more general texts e.g, general

13 Some food-borne hazards may be controlled by applying systems such as, those descrsbed in the Codex Alimentarius: Food
Hygiene Basic Texts (Second Edition). FAO/WHO, Rome, 200}, T

¥ Joint FAO/WHO meetings on microbiological risk assessment
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recommendations on design of food safety programmes (Section 4). In other situations, the
questions posed by risk managers may be more general in nature e.g. prioritization of broad food
safety policies, or prioritization of foods or food commodlty groups for more intensive food
safety control (Section 4).

. Defining the scope of the MRA will determine the degree of detail required. In the ideal
situation, the exposure pathway developed in the MRA will cover the entire production-to-
consumption continuum, and the scope will detail the specific consumer _population(s) of

concern, the adverse health end-poini(s) that are of interest, and other aspects that will guide
data collection, modelling, analysis, and presentation of results. Properly defining the scope will
also provide insights as to the timeframe and resources that will be needed for the MRA. .

2.6 Establishment of MRA policy

Eétablishment of MRA policy depends nn adequate definition of the scope and purpose
of the MRA, and consists of documented guidelines for judgements or policy choices®.

Establishing MRA policy helps ensure that the MRA is systematic, complete and
transparent. It also protects the scientific integrity of the MRA process. It is the responsibility of
risk managers, but should be decided upon in co-operation with risk assessors and other
interested parties, preferably before the MRA. commences. During the conduct of the MRA,
circumstances often arise that require new assumptions and possibly revision of predetermined
guidelines. It is essermal that all aspects.of MRA are fully documented.

- Effective establishment and 1mplementat10n of MRA policy will require consmerablc
interaction between risk assessors and risk managers. Some circumstances may requife’ more
frequent interaction than others e.g. in cases of highly uncertain information for a range of MRA
data inputs. In some cases, interactions may benefit from involvement of a risk communication
fac:l:tator, and there may be a need. for process review to ensure interactions are tunely and
.. appropriate. Questions regarding involvement of other mterested parties may also be regarded as
part of MRA policy, and this will be influenced by the nature of the food safety issue, resources
. available, timeframes and the need for conﬁdennahty Further issues include guidelines for peer

rewew and at what stages in the process a review should be undertaken. ‘

2.6.1 Genenc aspects of MRA pohcy

Risk management authorities and other orgamzatlons may have genenc pohc:es for the
conduct of some aspects of MRA e.g. FAQ/WHO generally require that MRA activities include
con51derat10ns specifically relevant for developing countries, At the national level, generic MRA -
policy may require certain choices that are inherently cautious when data gaps exist. Further,
MRA may be required to always include risk estimates for the most susceptible or otherwise
defined sub-populations e.g. children. A standing rcqmrement for multi-disciplinary MRA teams
may be cons1dered as a generic aspect of MRA policy.

2.6.2 . Specific aspects of MRA policy

For individual MRAs, any management guidelines that will impact on scope, data
considerations, analysis, interpretation and presentation of MRA results should be explicitly
recognized and documented. Such guidelines may also influence the resources that will be
required e.g., the time and expertise to conduct a probabilistic production-to-consumption MRA

15 A working definition of risk assessment policy developed by the Codex Committee on General Principles is “Doctmented

guidelines for scientific judgement and policy choices to be applled at appropnale decision points during risk assessment”
(CL 2001/24 —GP)
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for Salmonella spp. in raw poultry is significantly more resource-intensive than a deterministic
estimation of population risk, based on levels of Salmonella contamination on poultry at retail.

Although risk managers have the responsibility for establishing key guidelines related to
scientific value judgements made by risk assessors, the latter have the responsibility for
depicting the impact of these guldehnes on the outputs of the MR.A Examples of rssue-spemﬁc
MRA policy include: '

. Gurdelmes for key scientific judgements when there is a high degree of uncertamty in
existing data or data are Iackmg, .

e Adverse health parameters for presenting risks to human health e.g. disability-adjusted
life years;

« - Sources of data to be considered, and any temporal geographrcal or other restrictions
that may be put in place ‘

2.7 Commlssmmng of the MRA

The risk manager is responsible for assemblmg the MRA team that will carry out the
work. Often, the greatest benefits are realized when a mmlti-disciplinary team is assembled. This
is partlcularly applicable if the scope of the MRA inchidés modelling of the production-to-
* consumption food chain. In' any case, MRAs typically must integrate differént kinds of
information from diverse fields of study e.g. microbiology, microbial ecology, food technology,
food hyglene, epidemiology and public health. Access. to techmcal experts in the relevant
sciences is needed, in addition to risk modellmg expertise. A

The mandate given by risk managers to risk assessors should be as clear as possible, and
documented ds a “contract” or terms of reference for the conduct of the MRA. The roles and
responsibilities of both risk managers and risk assessors should be clearly agreed upon ‘before
initiation of the MRA (Séctions 2.5 and 2.6). In parhcular the risk assessors should explam the
potentral nnpact of key assumptlons made on the outcomes of the MRA.

Risk estimates can be presented in several wWays €. 2., nsk per serving, risk per year, risk
per lifetime, relative risks. Thus a description of the required form of the risk estimate should be
determined during the commissioning of a MRA. Aggregation of human health measures. to

create health-related quality of life measures, such as d13ab111ty-ad_]usted hfe-years (DALYs) is
one way of standardlsmg the-output of a nsk assessment. :

It may be helpful and mdeed necessary for complex MRAs, to 1dent1fy a pro_]ect
manager, whose job it is to co-ordinate the work, translate the technical information into terms
that are readlly understood, present interim findings to managers and facilitate feedback from
managers to assessors. It may also be advantageous to assign a risk communicator to facrhtate
interactions with other interested parties, as risk assessors and risk managers may not be
sufficiently aware of the importance of, or have the skills and resources necessary to implement
a comprehensive risk communication strategy.

Information that may be documented in the commissioning of a MRA inciudes:
. Deecription of the specific risk management issue;
~» Scope and purpose of the MRA;
* The MRA question(s); |
»  The risk profile;
~  The type of MRA to be conducted, expertise needed and resources allocated,
» How the outputs of the MRA will be used by nsk managers;
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* Timelines, including those for milestone reporting, manager-assessor meetings,
stakeholder fora; completion targets; :

* Criteria o validate the risk model and outcomes, and assess “reasonableness™;
* Criteria to determine scientific and technical adequacy of the MRA;

* Analysis of any future data needs.

Risk managers should be aware of a possible conflict of interest between the desired time-
frame for results to be available versus the time needed to properly conduct a MRA.

2.8 Interaction during the conduct of the MRA

Functional separation between risk managers and risk assessors is an established
principle in the application of a generic framework for managing tisks to human - health.
However, effective interaction between these groups and, as appropriate, other interested parties,
during the conduct of a MRA is essential. Scientific findings may lead to revising and clarifying
the risk management questions, or altering the scope, focus and expected outputs of the MRA. In
addition, it is not always possible prior to conducting the MRA to anticipate all the points where
MRA policy decisions are needed, nor to anticipate all data needs. Frequent meetings of relevant
interested parties will help to ensure that important issues are fully addressed, and will enhance
understanding of the analytical process. S o

Risk assessors have a responsibility to communicate regularly with risk managers on the
impact that assumptions, data. gaps, and choices about data selection, interpretation and
modelling will have on the conduct and outputs of the MRA. Risk managers have a
responsibility to request sufficient information  from risk assessors so that they understand how
. MRA policy impacts on the MRA, and consequently take that into account in subsequent

"decision-making. = . o . , B -

‘ " Objective criteria shonld be established to judge when the MRA work has achieved the
~ targets set out in the commissioning document. Biases and personal preferences should not
“'influence application of such criteria. It is recognized that new scientific data are constantly

-becoming available, but the value of incorporating more data must be weighed against all of the

terms of reference for the work already commissioned. For this purpose, peer review by

individuals with different perspectives and expertise is valuable. Analytical aspects of the MRA
should be peer reviewed by independent MRA experts, while other scientific inputs should be
peer reviewed by experts in relevant fields.

2.9 ' Presentation of results from MRA

Risk assessors must strive to ensure that the logic, outcome, significance, and limitations
of the work are clearly understood by managers and others, including those who have a specific
role in risk communication with interested parties. The risk managers have the overall
responsibility for ensuring that the results of the MRA are communicated appropriately to other
relevant parties.

2.9.1 Risk estimates

The outputs of the MRA should be presented by risk assessors.in a manner that can be
properly utilized by risk managers in the evalvation of different risk management options, (This
should have been agreed during commissioning of the MRA). Although the primary task may be
to provide a quantitative description of the risk, assessors should enhance the value of the
estimate by providing additional namative e.g. on- soirces of uncertainty and biological
variation, the quality of data sets used, and assumptions made. Furthermore, variability and
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uncertainty should be independently characterized and properly presented in the output of the
MRA.

In most cases, a risk estimate is arrived at in the context of existing food safety
measures. Preliminary evaluation of the risk assessment results may generate a request from risk
managers for a modified risk estimate under circumstances of different food safety measures.
Thus, MRA models have speczﬁc utility in exploring the effect of alternative food safety
measures, at different steps in the food chain, on the risk estimate.

2.9.2 Format of reports

Generally, the presentation of MRAs should be conveyed in at least two different
formats: a technical report for scientists, managers with specific technical “expertise and
interested members of the public, and an interpretative summary to assist risk managers and a
broader, less-technical andience to understand. the risk assessment..

The technical MRA report will typically be a lengthy and detmled document that should
report all information needed to reproduce the MRA. Clarity can be achieved by defining
technical terms, minimising the wvse of jargon, and including well- des1gned tables and graphs. It
should be self-explanatory, wntten in plam language and provide: ~

o All data mferences, assumptlons ealculatlons, technical: descnpttons and model
parameters with assigned values and/or distributions. These should be presented in
summary tables or appendlces that allow readers to follow the logic of the MRA in a
n'ansparent manner;

- o All relevant information on data- gaps, uncertamty and variability in the data,
aclmowledgement of assumptions made, and their influence on MRA outcomes; -

e A descnptlon of criteria used to a351gn categories ifa scalar or rankmg system is used to
characterize MRA parameters,

e A risk charactenzatton ‘that clearly presents the outcome of the MRA process and
* describes tmportant factors that may alter the risk estimate_e.g. new knowledge,
dlfferent assumptlons, changes in exposure pathways; :

e Descnption of analytical methods that may have been applied to measure the potentlal
1mp0rtance of dtﬂ‘erent model mputs as contributors to variation in nsk estimates, and
‘the results'® :

» Comparison of the results of exposure assessment and hazard characterization against
any available data that were not included in the model e.g. validation of model
predictions against independent ep1dem1010g1ca1 or expemnenta] data;

e A discussion of MRA outputs presented in a separate section of the report This section
may include the views of the tisk assessors on the feasibility and effectiveness of
specific hazard control measures, and other suggestions on the practical use of the
MRA. By separating such views from the actual risk characterization, the sctence-based
analyses are separate and explicit.

The interpretative summary is a short document that should explain the purpose of the
work; how the assessment was conducted, the results and conclusions, and the importance of the

1% Such analyses can also prowde insight into the robustness of the mude] the conclusions reached, and evaluations of
miligation strategies.
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conclusions in a way that non-scientists ‘can understand, Flow charts, scenario trees, influence
diagrams, and other means of graphically representing the process and the results are useful to
readily convey information and to facilitate the reader’s comprehension.

2.9.3 Other reporting strategies

. Other strategies for communicating MRA results include having the risk assessors provide
a draft report;and then assigning o team’ of ‘scieitific writers and senior managers to prepare a
final document that provides the risk managers with the information they need to make informed
decisions. Communications for broader audiences may include oral presentations and public
meetings. The use of knowledgeable individuals with good communication skills is essential to
achieving the risk managers’ commuinication goals. "~ S ‘ S '

2.10 Consideration of results of MRA

When presented with the results of the MRA, the risk managers should ensure that the
information provided is sufficient for decision-making as specified in the purpose and scope of the
MRA. They should fully understand the distiibution of risk as presetited in the MRA and confirm
that the questions posed in the commissioning document have been appropriately addressed.

~_To achieve these goals, the risk assessors shotild brief the risk managers accordingly. They

should provide an understanding of how the MRA ‘was conduicted, and describe the specific
implications and limitationis, including their impact on the resulting risk’ estimate, that are
associated with: - g - o S , '

. Analyﬁcal approaches employed e.g. use of distributions for inputs and outputs rather

than reliance on deterministic values, inﬂuencg of including extremes of distributions;

* Parameters used to characterize the risk estimate e.g, mean, median;

* Impact on risk estimates of key data gaps, and sources of uncertainty and variability;

* How the risk estimate would differ if alternative inputs and assumptions were used;l

® Any constraints on the conduct of the MRA in terms of influencing the outputs;

* Use of specific tools e.g. rank correlation's are a starting point in considering the
importance of specific information-gathering needs, and can provide an initial screening
of the importance and effectiveness of various potential control points ‘in the hazard
exposure pathway; : :

* Comparison of the risk estimate with available epidemiological data.

_ Iterative communication between risk managers and risk assessors during the MRA work
(Section 2.8) should have prevented any unexpected -outcomes, and provided for alternative
strategies where outputs documented in the commissioning process could not be delivered.

If specific questions could not be answered, the risk manager should be able to understand
the reason. Furthermore, the risk manager should be presented with recommendations as to how
these questions could be answered in a future iteration of the MRA.

The risk manager should then decide whether the MRAJis adequate to proceed further in
evalnating risk management options, or whether there are elements of the MRA that need further
work. : ‘ _ ‘ '
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3 EVALUATING RISK MANAGEMENT OPTIONS

It is fully recogmzed that the steps used by competent authorities when respondmg to a
food safety issue vary accordmg to the particular circumstances (Figure 1). Flex1b1hty in risk
management responses is necessary because the factors surrounding food safety issues are often
complex, unpredictable and may present new challenges in terms of protecting consumer health
(Section 2). However, the focus of the current guidelines is the evaluation of risk management
options on ‘the basis of-a MRA being available. Further, gu1dehnes on the establishment of an
appropnate level of profection (ALOP, Section 3,4) as articulated in the WTO SPS. Agreement is
a key theme

31 Idéntif' cation and selection of risk management opiiohs

During the development of an MRA, a number of pathogen-food commodity-specific risk
management options may have been identified'”, In some sitiations, the purpose of the MRA will
be to illuminate the impact of risk reduction interventions based on an evaluation of relative risks
e.g comparmg the ‘impacts of different control options’ agamst an initial baselme estimate of risk.
A focus on comparative risk reduces the need to establish a quantltatlve estimate of risk for each
food control strategy.

. Evaluation of risk management options will likely be an iterative process. The risk
‘managers should know the degree of public health proteetlon they are aiming to achieve. A
number of different food safety measures, either alone or in combmatwn, can be considered. It is
likely that the risk assessors will have examined the impacts of different control options and
approaches on food-borne risks, providing the risk managers with data that aliows them to more
objectively reach decisions on the most appropriate food safety measures. An iterative process
continues until one or more risk management options that can achieve the"desired level of
consumer protection are identified. These optlons could include development of regulatory
standards.

Possible- risk management options include:

e Avoid risks by bamning the food, or limit sales of food that have a history of
contamination or toxicity under certain conditions e.g. raw molluscan shellfish
harvested under certain conditions;

» Reducing exposure e.g. mfonmng susccpnble consumer groups not to eat specific
- foods;

¢ Education of consumers e.g. labellmg products to warn/inform susceptlble consmmers
groups; ' :

e Control initial levels of hazards e.g. by selecting inigredients that have been pasteunzed
usmg nncroblologlcal criteria to reject unacceptable ingredients or products;

e Prevent an increase in the levels of hazards e.g. prevent contamination by appropriate
- food controls at different points in the food chain, and prevent growth of pathogens by
temperature control, pH, aW, preservatlves,

¢ Reduce levels of hazards e.g. destroy pathogens/parasnes by freezing, d1s1nfectxon,
pasteunzatlon, 1rrad1at10n,

T Remove pathogen e.g., washing, ultra-filtration, centnfugmg,

17 Note that the oulcome of a MRA may highlight the need for lmmed!ate acnon, without instigating a step-wise process for
evalnation of risk management oplions .
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* Do nothing, as appropriate to the food safety issue under consideration and the output of
the MRA.

Evaluation of risk management options should involve a comparison of their inherent
advantages and disadvantages together with their impact on risks. Relevant considerations
include: acceptability of the technology or the resulting food product by industry and/or
consumers, cost effectiveness, technological feasibility, expected level of compliance with control
measures, options for monitoring and review, and the possibility of new risks arising from the
options selected. Where food safety objectives (FSOs) are established, identification of a range of
possible risk management options will offer industry the greatest flexibility in implementation of
food control measures (Section 4).. o T e

If a decision to mandate specific risk management options is taken, this may achieve a
short-term food safety goal but it may not allow manufacturers to be innovative in developing
new approaches to meeting a FSO. It also reflects a “command and contro]” regulatory approach
that may deny contemporary risk-based approaches to food safety. ' :

In evaluating' risk management options,"ali relevant data, knowledge and information
‘pertinent to the decision are often dispersed among various interested parties. This expertise
should be brought together in the most effective manner possible. This may include for example:

* Knowledge on capabilities and performance of operations/industries at all steps in the
food chain; . , : :

¢ Likely abuse of the food e.g. durihg retail, “food service”, handling by consumers;
. Quality and_'safety of existing and “substitte” food pfoducfs; '
¢ Knowledge of alternative technologies; |

* Knowledge on consumer preferences, values, dietary habits, and other information
relevant to risk management. ' : C

- A key question that should be asked during the evaluation of risk management options
~concerns who judges-an option to be optimal and according to what criteria e.g. steam surface
pés'teuri'zation of citrus fruit to _femove_pathpgqps may provide the same reduction in risks as
washing by hand in"an appropriate sanitising solution. Where labour costs are high, the former
measure may be the most optimal. A cost-benefit analysis could be performed. '

... The outcome of a national MRA may be an absolute or relative estimate. of risk for a
generic category of food, and all interested parties will be involved in establishing an ALOP. In
contrast, a food industry MRA is likely to consider only relative estimates. of risk associated with
their own food product. Those estimates will be focused on exposure levels known to be “safe”
(also referred to as food safety benchmarking). In this context, exposure assessment in MRA
offers the food industry a more sophisticated means to compare margins of safety for different
producis and to design optimal food controls, Furthermore, industry may utilize national and
international MR As to reassess and review their existing food production practices and to develop
additional food controls such as instructions for correct handling, preparation and use.

3.2 Steps taken in evaluating risk management options

The risk manager will have to carry out a step-wise process in evaluation of risk
management options. In some circumstances, reaching a decision on an ALOP will be a
prerequisite to developing specific food safety measures. A national competent authority will
include many factors in making such decisions e.g. level of risk for the consumer population
associated with particular hazards, and prioritization of such risks in terms of prevalence, severity
and/or economic burden on society, Risk managers should-also consider whether establishing an
ALOP for a specific disease would enhance their food safety policies and strategies for food
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control. In some intemnational trade situations, an exporting country may exercise the provisions
and obligations of the WTO SPS Agreement and request that an 1mport1ng country describe the
ALOP associated with specified import controls.

" Establishing an ALOP is the respons1b1l1ty of the risk manager but societal values are a

key input. Extensive and iterative public consultation and communication will be needed so as to
provide appropriate tran'sparency and obtain full stakeholder commitment to the process.

3.21 Steps in evaluatmg rlsk management opt:ons at the natlona[ level

Once the risk managers have received and accepted an MRA. (Section 2.10), it becomes

their respons:brhty An action plan should be estabhshed to:

consrder any 1mmed1ate risk management actton to be taken in response to the outcome
of the MRA, - : : : :

brief relevant interested partles on the MR_A (e g. consumers, mdustty)
sohclt pubhc comment and .

evaluate risk management options.

.The steps involved are as follows:

A team who will describe the MRA and the implications of the ﬁndmgs should be
assembled and briefed. The advice of professional communicators may be sought (they
may also have been involved during the conduct of the MRA). Throughout the
evaluation of risk management op'oons they may help to assure that information
provided during iterative interactions with all interested parnes is scientifically accurate

. and in a form that can be readlly understood;

If necessary, the risk manager will establish a workmg group to Carry . out SpEClﬁed
aspects of evaluation of risk management options. This may include developing
parameters related to setting of an ALOP or a FSO (see Section 3.3). Personnel from the
MRA team should be included so as to provide full and detailed lcnowledge of the
outputs of the MRA work and their i imp lications for risk management '

‘When the workmg group has 1dent1ﬁed the avaﬂable isk management opuons and then‘
consequences, in terms of level of consumer protecnon and the practicality and .
feasibility of the options, they have to be commumeated to senior risk managers.
Individuals have to be empowered to present the risk management options of choice,
and public consultanon nsed to initiate the commumeanon proeess w1th all mterested
parties; :

Public consultation and interaction may com‘prise workshops, public meetings,
informal meetings, technical fora, formal register notices, and written and electronic
communications. Interested parties include: pubhe health and medical sectors; food
industry e.g. primary producers, food PTOCESSOTS, eatenng, distribution and retailers;
trade associations; consumer organizations; academia, scientific advisory commissions
and other institutional bodies; other competent authorities etc.. During the iterative
consultative process, the working group may identify that additional information is
needed, e.g. risk assessors may be asked to quantify the impact of different food safety
control scenarios on the level of consumer protection provided;

The senior risk managers will finally decide on the appropriate risk management
options and communicate this decision to all relevant parties. An inclusive and
transparent risk communication process wrll ass1st n seeunng a broad consensus on the
options chosen. : -
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3.2.2 Evaluating risk management options at the international level

Codex can be considered as the risk manager in relatiori to food safety at the international
level. Specific considerations for the evaluation of risk management options at this level include:

¢ Briefing of risk managers, for example via informal presentations to national delegates
ahead of a formal Codex Commission or committee session, using presenters who were
part of the MR A team; ' o : g

* Establishing mechanisms to facilitate more frequent interaction befween the tisk
managers ‘and the risk “assessors to' discuss the -evolution of the work and the
implications and utility of the outputs of the MRA; . ' -

* Public consultation, for example via formal presentations to international meetings,
issuing of a circular letter to Codex contact points, or posting the infofmz{ﬁdn'on‘ a
public web-site and following up by appropriatc'mechanisnis at the national level;

o . Installation of a mechapism (e.g. working group) to facilitate the use of MRA in the
elaboration of a standard, guideline or related text as part of the Codex procedure,

3.3 Using MRA in evaluation of risk management options

In the simplest situation, the risk manager may be uncertain about the extent of food-borne
risks due to a particular pathogen and the predominant specific food vehicles that are responsible,
‘A MRA can be used to estimate specific risks and indicate how a particular industry or practice is
contributing to that risk. In other sitvations, risk managers may define an AL'OP in terms of a
desired reduction in the current level of risk within a given period of time./A’MRA can then be
used to examine potential risk management options that could be used to achieve that goal..

MRA is a particularly useful tool when the risk management'i%é,_ : is complex.: A risk
characterization should provide insights about the natire of the risk, ‘éven when this is not’
captured by a qualitative or quantitative estimate of risk. The risk assessor may also be able to use
the risk model to run a number of simulations to compare the likely efféctiveness of alternative
* methods of risk reduction enabling the risk manager'to’ consider and compare risk management

options. Figure 2 illustrates the output produced from a comparison :of ‘different exposure
scenarios. N o : - e e S :

Given different food production practices and technologies, a MRA cah: be used to judge
equivalence in terms of public-health outcomes e.g: heat pasteurization® versus high pressure
“pasteurization”. The choice of adopting alternative téchnologies will depend uipon factors such as
effectiveness, cost and acceptability. - e ' v

3.4 Approaches for articulating an Appropriate Level of Protection (ALOP)

In the context of food safety, an ALOP is a statement of the degree of public health
protection that is to be achieved by the food safety systems implemented within a country.
Typically, an ALOP would be articulated as a statement related to the disease burden associated
-with a particular hazard/food combination and its consumption’ within a tountry, and is often
framed within a context for continual improvement in relation to disease reduction. iR

For example, if a particular country has a reported incidence of salmonellosis attributable
to poultry of 10 cases per 100 000 population and wants to implement a program that reduces that
incidence, there are two possible approaches to converting .this goal into an active risk
management program. The first is an articulation of a specific public health goal. For example, the
country could set a goal of reducing the reported incidence of salmonellosis attributable to poultry
to 5 cases per 100 000 population. The underlying assumption in such a public health goal is that
there are practical means by which this can be achieved. The alternative approach is to evaluate
the performance of the risk management options currently available, and to select the ALOP
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based on the capabilities of one or more of the options. This is often referred to as an “as-low-as-
reasonably-achievable” (ALARA) approach.

‘Both approaches have strengths and limitations and have been uséd in various countries to
articulate food safety pubhc health goals. Since.an ALARA approach is based on the status of
current technology, it is,likely that the ALOP.is achievable, provided a substantial portion of the
industry complies with technological requirements or adopt “best practices” that will achieve the
public health goal . o

. ‘The selectlon of an ALOP based on’ pubhc health goals focnses risk management on the
target to be achieved, and also offers greater flexibility and encourages innovation. An example is
the recent United States of America Juice HACCP Regulation, wlnch is based on reducing the risk
of food-borne dlsease 10 less ‘than 1 reported case per 10 000 servmgs ‘However, a potential
limitation of thls approach, is that unrealistic pubhc health goals could be specified that are not
achlevable by mdustry within a realistic time frame. Furthermore, it may be difficult to continue
to meet consumer expectatlons 1n tenns of nutntion, oost and avallablhty of the part:cular food.

Risk (logarathmic)

ALOP

Baseline scenario  Scenario A ScenarioB . Scenario C

FIGURE 2 A companson of the nsk assoclated wzth d1fferent risk management intervention
scenarios including the 95 percentﬂes {bars) of the risk estimate. The dotted line (named ALOP)
identifies the level of risk considered to be the Appropriate Level of Protection.

Where the specific risk management goal is to reduce food-bome disease, the extent of
that reduction compared with the current status will dictate the likely impact on the industry. A
small targeted reduction in the reported diseasé incidence attributable to the food of concern is
likely to affect only those members of the mdustry curréntly not meeting the degree of control
expected from good hygienic practlce (GHPY} and exlstmg regulatory requirements.” A moderate
targeted reduction in the reported incidence of disease is likely to require the industry-wide
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adoption of “best practices”. A substantial reduction is likely to require the adoption of new
technologies. The reductions in disease incidence that are likely to be achieved for hazards
associated with a specific food will be dependent on the inherent microbiological safety of that
‘food and the current degree of sophlstlcatlon within the industry.

A special case of the ALARA approach is the use of a benchmarked ALARA e.g. when a
new technology, or alternative food control system, is being considered. The performance of the
new approach is “benchmarked” against the current system. to assure that the new system is at
least as effective in achieving the required ALOP.

It is apparent from recent studies that MRA can significantly contribute to the elucidation
of ALOPs and decisions on appropriate food safety measures (including the establishment of
FS0s), irrespective of whether the ALOP is based on an ALARA approach and has been “arrived
at” during evaluation of risk management options, or has been specified as a public heaith goal:

- ~®  MRAs on Salmonella Enteritidis in egg and egg ‘products estimate current risks and
~éxamine alternative control measures as a means of réducing the disease burden (Umted
‘States of America'®, FAO/WHO"). This is an ALARA-based approach and the MRA
undertaken in the United States of Ameticd has been used to establish egg-handhng
'prac'oces within that country:’ - That.MRA is now being expanded and’ updated - ds
competenit authorities have been gwen a mandate fo reduce the réported mcldence of
S Enteritidis infections associated Wwith egg products by. 50% by 2010. Thus, the new
mandate represents an "ALOP based on a specifi¢’ pubhc héalth goal The FAO/WHO
MRA was being coniducted to estimate the risk for the general pubhc and ‘susceptible
sub-populations, and to estimate the effectiveness of particular risk management
~_mterventlons : Co

» MRAsonL. manoq:tagenes in ready-to-eat foods prowde mformahon on how different
FSOs impact on the current reported incidence of disease (United States of America®,
FAO/WHO?). In the case of the United States of America, the risk management goal
was 1o reduce the reported incidence of food-borne 11stenos1s to 0.25 cases per 100 000
populanon and the MRA was conducted to determine which foods needed to be
targeted for.risk reduction measures to achieve that goal. The FAO/WHO MRA was
conducted to estimate the risk for the general public and susceptible sub-populations, to
compare the eﬂ‘echveness of different risk management strategies and to estimate the
risk from foods that support the growth of Listeria compared to those that do not.

] Product-pathogen pathway analyses were undertaken for Escherichia.coli O157:H7 in
ground beef to help make ALARA-based decisions to reduce food-borne risks due to
enterohacmorrhagxc E. coli (EHEC) infections (United States of America®,
Netherland Canada”) The goals of the MRAs were to identify the likely reductlons

1% United Sfates Department of Agricnlture, Food Safety and lnspectlon Service 1998; Salmonella Enteritidis Risk
Assessment Shell Epgs and Egg Produets, http://www fsis.usda.pov/ophs/risk/index. htm

1 FAO/WHO, 2003. RJsk assessments of Saimoneiia in eggs and broiler chickens. In Print

2 nited States Food and Dmg Admxmstmuon, Center for Food Safety and Applied Nutnhon, 2001. Draft Assessment of the
" Relative Risk to Public Health from Foadbome Listeria monocytogenes Among Selected Categories of Ready-to-Eat Foods

hitp:fwww. foodsafety. pov/~dras/ Enmsk,hm_!
2 FAQO/WHO, 2003, Risk assessment of Listeria monocytogenes in ready-to-eat foods. In Prinl

2 United States Depariment of Agriculture, Food Safety and Inspection Serv:ce, 2001 Draft risk assessrnent of the puhllc
health impact of Escherichia eoli O157:H7 in ground beef. sfwrarw feis nbs/A0-0

023NReport.pdf .

# Nauta, M.J; Evers, EG.; Takumx, K; Havelaar, A.H. 2001. Rigk assessment of Shlga—toxm producmg Escherichia coli
0157 in steak tarlare in the N elhe.rlands RIVM Rapport 257851003,
http:/Awww.rivim,nlbibliotheek/rapporien/25 7851003 himl .
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'k

in- the incidence of disease that could be achieved by interventions at various steps
within the production-to-consumption pathway. :

» A MRA for Vibrio parahaemolyticus in raw oysters was undertaken in the United States
of America®® to revise a current microbiological standard so as to decrease
‘gastroenteritis associated with raw shellfish. The MRA estimated the baseline incidence

. of disease without interventions. The model was then used to evaluate the impact of
different technologies for the reduction of V. parahaemolyticus on the incidence of
disease. Thus a combination of specific public health and ALARA goals ' were

‘ addressed

L

3.5 Usmg MRA to ensure achlevement of an ALOP

Risk characterization combines-the information generated in the hazard ldentxﬁcatlon,
exposure assessment and hazard characterization steps of the risk assessment to produce a
complete prcture of nsk The result is a risk estimate, that is an indication of the level of disease
(e.g. number of cases of 111ness per 100 000 people per year) resultmg from the given exposure.
Whenever posmble the resul’ang risk estimate should be.compared W1th epldemlologlcal data, or
other reference 1nformatmn, to assess the validity of the models, data, and assumptions used and
developed in the MRA. The risk estimate should present a distribution of risk that represents for
example the vanablhty in the level of contamination of the food by the pathogen (numbers and/or
frequency) ‘factors that. aﬁ'ect growth or maetivatron and the vanab111ty of the human response to .
the pathogen. The uncertamty in the overall model used to arrive at the risk estlmate should be
articulated separately.

Different exposure scenarios evaluated in the MRA will y‘leld drﬁ'erent estimates of risk,
which can be compared with expectations in terms of ALOP. The selection. of the preferred risk
management optlon might also be based on a central tendency of the nsk estimate (mean, median
or mode)®, . : : : - - . ‘

It is important to recognize that risk estimates are always uncertain; There are different
sources of uncertainty, some of which can be fully included in the model and can be analysed by
(Monte Carlo) simulation. In those cases, the output of the model will be a distribution that
characterizes the “degree of belief ” in the risk estimate. The risk manager ‘will have 1o decide the
degree of confidence they want to have that the ALOP will actually be met, with 95% confidence
often being used. In that case, the risk characterization graph can be expanded w1th the. 95-
percentlles of the rlsk estimate (Flgure 2).

3.6 Establlshmg a FSO

Whilst expression of an ALOP in terms relevant to public health, e.g. the reported number
of cases per 100 000 population serves to inform: the public (especially when communicating a
desired reduction in disease), the ALOP is not a useful measure in the actnal implementation of
food controls throughout the food chain. Implementation of food safety controls can greatly
benefit from expression of the ALOP in terms of the required level of control of hazards in food.
This provides a measurable target for producers, manufacturers and control authorities and is the
basis of the FSO concept. As an example; it conld be considered by risk managers that listeriosis

* Cassin M. H., Lammerding, A. M. Todd, EC.D., Ross, W. and MeCell, R.S. 1998, Quamilative risk assessment for
Escherichia coli O157:H7 in ground beef hamburgers. International Joumal of Food Microbiology, 41(1): 21-44,

25 United States Food and Drug Administratiori, Center for Food Safety and Applied Nutrition, 2001, Draft Risk Assessment
on the Public Health lmpact of Vibrio pavahaemolyticus =  Raw  Moluscan Shellfish.
Litip:/fvm cfsan fdz povi~dms/vprisksn himd ‘

? Note that the prefen'ed risk management option could also be based 6n a “worst case” scenario to determine the risk
estimate '
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at a reported rate of 0.5 cases per 100 000 in 2 given population should be reduced by one half,
The only way this goal can be translated into appropriate food controls is to determine the new
level of hazard control that is required in the food.

3.6.1 Definition of a FSO

The CCFH has agreed that a working definition of an FSO as proposed by the ICMSF?” is
“the maximum frequency and/or concentration of a microbiological hazard in a food at the time of
consumption that provides the appropriate leve] of protection”. A theoretical example of the
application .of this definition could be: less than one colony forming units (CFUs) per hundred
(100ml) servings of fresh apple cider contains Salmonella. The FSO definition is based on the fact
that the risk characterization component of the MRA relates the risk of ‘becoming ill to the
frequency and/or concentration of the hazard at the point of consumption.

1t is recoghized that FSOs (quantified at the point of consumption) will usually need to be
used in conjunction with performance criteria and/or performance standards that establish the
required level of control of the hazard at other stages of the food chain, In most cases, the level of
hazard control that is required at earlier stages in the food chain before consumption differs from
the FSO. For example, if a FSO for Salmonella in fresh apple juice is "a frequency of one CFU in
100 servings at the point of consumption”, the required level of hazard control earlier in the chain
will need to be much greater (e.g. to achieve less than one CFU in 10 000 servings) because of the
potential for growth. An MRA can be used to determine such relationships.

3.62 Translation of an ALOP into a FSO

Expression of an FSO as the frequency and/or concentration of a hazard in the food, is
quantitatively linked to the ALOP. by integrating the variability distribution of the exposure
assessment with a dose-response curve i.e. risk characterization. More work is'needed to unite the
FS0O concept with the probabilistic nature of MRA, so as to derive appropriate values for FSOs.

. The uncertainty associated with the model and the epidemiclogy, specific confounding
factors, and the fact that the risk characterization is based on distributions (and thus carries
variation) must be taken into account when deriving an FSO. Because of the considerations of
uncertainty and variation inherent in MRA, the FSO may be set at a lower value to ensure that the
desired level of consumer protection is achieved. e :

3.6.3 Factors influencing the establishment of an FSQO

A number of considerations should be taken into account when establishing an FSO. If,
for instance, market surveys have revealed that products fall into two categories i.e. low (“safe™)
hazard levels and high (“unsafe™) hazard levels, the FSO that is established may constitute a
decision to eliminate the latter category from the market, thus reaching the desired level of
protection. ‘ ‘ ' '

Establishment of an FSO will likely be an iterative process involving relevant interested
parties and including risk assessors. Risk managers may not altogether realise the fisll range of
tisk management options they would like to consider until they reach the stage of setting an FSO
e.g. following the preliminary report on the work undertaken as part of the FAO/WHO MRA on
L. monocytogenes in ready-to-eat foods to the CCFH, the committee more. specific questions to
the risk assessment team including an estimation of the difference in risk resulting from FSOs
varying between “absence” (0 cells /25 g) and 1000 cells/g. ‘

27 Report of the 34™ Session of the Codex Committee on Food Hygiene, ALINORM 03/13
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Once an FSO has been established, it may be necessary to provide explicit guidance to
processors on- limits in terms of the frequencies and/or concentrations of hazards' that are
acceptable at specific steps in the food chain. These limits may also be expressed in terms of
processing criteria that have been validated as achieving the required levels of hazard control e.g. ‘
heating specifications.

3.64 Settmg an FSO without an ALOP

An FSO can, and most often is, set even when a nsk assessment representmg risk and
distributions in mathethatical terms is not available. Consequently the sk characterization is not
available. Investigations of food-borne diseases, epldemlologrcal surveillance’ programmes,
industry records and knowledge of the influence of foed processing parameters can provide (and
for decades has provided) information about which foods cause‘adverse health effects, which
pathogens are implicated, and, to some extent, the levels of pathogens involved. In effect, the
setting of microbiological criteria for foods has been, and is, an indirect way of setting an FSO -
and thus implies a desired. pubhe health goal. Many examples are available..One is the standard
for Staphylococcus aureus in cooked crustaceans at 100/g. This criterion contains an evaluation of
the risk related to the concentration of the hazard (growth and high concentrations are required to
produce the amount of enterotoxin causing disease). : :

3.6.5 Setting FSOs for foods in internatmnal trade

If a FSO is to be established, it will be the responsibility of national competent authorities.
However, the development of intemnationally acceptable “benchmark” FSOs could be very useful
for the purposes of trade. Where. FSOs.can be established, judgement of the equivalence of
alternative food safety measures should be greatly facilitated. It must be remembered that both the
level of a hazard in food and consumption must be considered in estimating the level of risk.

Establishment of FSOs by importing countries should allow for flexibility and innovation
in the way exporting countries can achieve the required level of consumer protection. This may
provide a' distinct trading advantage to developing countries. However, a trade-off for this
flexibility is the need to validate the equivalence of different food safety measures. Guidelines can
also be provided on default criteria (fail-safe criteria) for certain control measures that have been
validated as achieving FSOs. These criteria, developed by expert groups, are intended to control
hazards under “worst-case” situations.

3.7 Communicating the evaluation of risk management options

Tterative communication by risk managers during. and following evaluation of risk
management options is critical to effective selection and implementation of such options (Section
4). Risk managers must be prepared to obtain and consider input from relevant interested parties.
Risk managers should also present a broad strategy for how they intend to implement new risk
management options. '

Risk managers must be prepared not only to announce results, but also to provide the -
rationale for their decisions and the implications of the results to all interested parties. While
much of this would have been made available during iterative communication with interested
parties in the establishment of ALOPs and consideration of different risk management options, it
is important that the assumptions, conclusions, and interpretations associated with the final
decision be formally transmitted and archived.

When proposing a new or modified ALOP and/or FSO, the risk managers should be
prepared to meet with interested parties as an integral part of the dec151on-makmg process. This
includes providing specific information on how a MRA may have been used in developing the
proposed ALOP and/or FSO. For that purpose, it is advisable that an individual skilled in
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communicating MRA concepts and results be included as a member .of the team that will
communicate the proposed ALOP and/or FSO (see Section 3.1). Specific issues are:

¢ The degree to which public health will be improved as a result of the new ALOP and/or
FSO0; '
* The relationship between the ALOP and the FSO;
* How the new ALOP and/or FSO fits into a program for continual improvement of
—-publichealth; - - -~ - o e e
*  Whether further changes in the ALOP and/or FS0 are anticipated in the future.

.. Following evaluation of risk management options, risk managers should be prepared to
provide a detailed rationale for why certain options were considered viable while others were
considered either incapable of, or inappropriate for achieving the ALOP and/or FSO. This is
particularly important if the options selected are limited. Sometimes, potential options will not be
selected because insufficient data were available to determine if the option would be effective.
The risk mamagers should then be prepared to articulate the types of information ‘necessary for
additional risk management options to be considered in the future, and the process by which new
options will be considered. Risk managers should also'be prepared to discuss how innovative
approaches to achieving the ALOP and/or FSO will be further considered or even encouraged.

The risk managers should be prepared to discuss the impact of the option selected ‘on the
various segments of the food. industry, including: the possible impact on large - versus small
businesses, and on industrialized versus developing countries. The risk tnanagers should also be
prepared to articulate how the ALOP and/or FSO will impact on international trade, particularly if
the values are more stringent than those recommended by Codex (if available},. .. ,

* Since the above discussions are likely to be of major interest to many of the interested
parties, sufficient time and attention should be devoted ‘to this activity. This should include
articulation of how additional interactive communication efforts will be conducted to both
disseminate and acquire practical information related to implementation. The risk managers
should also be prepared to announce a schedule for implementation when the risk management
decisions are announced. ' : -

4 IMPLEMENTATION |
Implementation of the food controls, that were decided on during the evaluation of risk

management options, can take many forms. A very wide range of food safety measures may be

implemented, either alone or in combination, and these include development of reégulatory

standards, guidelines and related texts (Section 3.3). All parties interested in food safety may be
involved in implementation e.g. competent authorities, industry, retailers and consumers.

The use of MRA as the scientific basis for implementation of controls is the focus of this
document, even though it is recognized that many food safety measures can be successfully
implemented without the use of MRA. For example, significant reductions in food-bome risks to
human health have been attributed to: S

* Improvements in waste water management, availability of potable water for drinking
and food processing, and education on the importance of hand-washing in the case of
typhoid fever in the United States of America;

*  Sealing off of the rectum with a plastic bag during dressing of slanghter pigs in the case
of yersiniosis in Norway and Sweden; .

* Vaccinating broiler chickens in the case of S. Enteritidis in the United Kingdom;

* Targeted consumer information programmes in the case of contaminated raw oysters in
the United States of America. - e
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Even when MRA is used in the development of food safety standards, it is imperalive 1o
recognize the underlying necessity of maintenance of GHP.

4.1 Stand.ards

4.1.1 Categorie§ of food safety measureS

Where MRA is to be used to inform implementation of food centrols, different categories
of controls can be utitized. These include: specific standards that contain quantitative elements
e.g. microbiological performance criteria; guidelines that contain qualitative elements and are
more generic in nature e.g. codes of practice for particular food commodities, HACCP giridelines;
and roore general texts e.g. explanatory texts and ‘general recommendations on design of food
safety programmes and advice to consumers. Standards may have different elements at the
national compared to'the international level. SRl

... In other situations, the purpose of questions posed by risk managers may not be to develop
standards, but fo address wider. food safety issues e.g. prioritization of broad food safety policies.
Here, implcmentat_ioh of risk management decisions will be manifest in a variety of ways.

4.1;2. ngpplli‘aqc;e;[a'pd enforcement o R

. Implementation of food controls usually includes specification of the role of competent
authorities .in ensuring compliance with regulatory requirements, and enforcement actions that
may result from non-compliance. In this context, traditional “command-and-control” approaches
and verification by end-product testing: have.been largely-replaced by risk-based regulatory
approaches . to food safety®. In_this contemporary environment, the primary responsibility for
ensuring food safety rests with the food industry. .
4.2 Use of FSOs in implementation of standards
42.1 Roleof FSOs |

If an FSO has been established during the evaluation of risk management options (Section

3), both competent authorities and industry have the opportunity to develop food safety measures
throughout the food chain that achieve the FSO. These include approaches based on GHP,
HACCP and performance criteria. Availability of a FSO also facilitates validation and verification
of the selected food safety measures e.g. MRA may be used to establish the levels of hazard
. control at different points in the food chain that are necessary to achieve the FSO. One or more
control measures may be necessary to achieve the FSO. ' ' '

In selecting (and implementing) food controls that are based on FSOs, competent
authorities should have assured. their feasibility, and should be able to recommend how to
implement these measures. A decision may also be taken to adopt Codex standards, guidelines
and related texts that are based on an “international” FSO that is acceptable at the national level.

- Correct use of an FSO in the implementation of food safety measures is the responsibility
of the competent authority. This requires communication of the FSO to all interested parties. It is
up to the competent authority to decide in which manner the FSO is included in the national
regulatory framework e.g: as a food safety measure in it’s own right, or as the parameter upon
which standards, guidelines and related texts are ‘based. In some cases, the competent authority
may translate the FSO into a general food safety measure e.g. risk managers may better achieve an
FSO for V. vulnificus in raw oysters by implementing a consumer information programme rather

2 codex Alimentarins Food Import and Export Inspection and Oerﬁﬁéaﬁbn Systems Combined Texts, FAO/WHO Rome,
2000; Codex Alimentarins Food Hygiene Basic Texts, FAO/WHO Rome, 2001
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than by attempts to implement specific controls during growth or harvestiﬂg of oysters. In other
cases, a performance criteria to achieve the FSO may be estabhshed at one or more steps in the
food chain. : o ‘

4.2.2 Establishment of performance criteria

When designing and controlling food processing systems it is necessary to consider
microbiglogical contamination, destruction, survival,- growth, and possible recontamination.
Consideration should also be given to subsequent conditions to which the food is likely to be
exposed, including further processing and potential abuse (time, temperature, cross-
contamination) during storage, distribution and preparation for use. The ability of those in control
of foods at each stage in the food chain to prevent, eliminate or reduce food-bome hazards vanes
with the type of food and the effectiveness of available technology.

When a FSO has been established to ‘express the level of a hazard at the nme of
consumption, another term is needed to déscribe Tequired levels of hazard control at other points
of the food chain, Performance criteria can be used to fulfil this role. For the’ purposes of this
document, a performance .criterion is defined .as “the required outcome of a step” or a
combination of steps that contribute to assuring that a FSO is met™,

The estabhshment of a performance cntenon can be a competent authonty and/or an
industry activity. In both cases it is the industry's respons1b111ty to meet the criterion. Whenever a
competent authonty changes a cntenon, thls should be commumcated to all reIevant partles

When estabhshmg performance cntena cons1dcrauon should be given to the initial level
of a hazard and changes occurring during productxon, distribution, storage, preparation and use of
the food. (The availability of a MRA that mcludes modelling of the hazard exposure pathway will
be of particular assistance here). . :

4.2.3 Implementatlon of performance criteria

Performance criteria, alone or in combmatlon may be mplemented as food safety
measures in GHP- and/or HACCP-based food control systems. In the context of HACCP, a food
safety measure is “any action and activity that can be used to prevent or eliminate a food safety
hazard or reduce it to an acceptable level” and a critical control point (CCP) is “a step at which
control can: be applied and is essential to prevent or eliminate a food safety hazard or reduce it to
an acceptable level™!, A performance criterion can be set at any step.in the food. chain, and
specifies at least the same level of hazard control as the "acceptable level" to be achieved at a
CCP. The availability of a FSO allows validation of performance criteria as . appropnately
contributing to the achievement of the required ALOP,

Many raw material, processmg, distribution, storage, preparatioﬂ and 'food use scenarios

have to be taken into account in the 1mplementat10n of food control systems that incorporate

_performance criteria. Different scenarios can provide different food control options, and

improvements in food safety, i.e. leading to different FSOs; can be simulated usmg MRA. These

simulations can also be useful in the establishment of CCPs and critical limits in generic HACCP
plans

A step is defined by Codex as “a point, procedure, operation or stage in the food chain including raw materials, from
primary production to final consumption (Codex A]Jmentarms Food Hygiene Basic Texts (Second Edeon) FAO/WHO
Rome, 2001) .

%% It shonld be noted that the term “performance criterion” is also used to express the onicome (impact) of a process step or a
combination of steps on the Jeve] of hazards {micro-organisms or mmrob:a] lo}.ms) in a food e.g. a 6D kill of salmonellae
when cooking gronnd beef o

* Codex Alimentarins: Food Hygiene Basic Texts (Second Edilion). FAO/WHO,'Rome, 2001
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- Specific work carried out by HACCP teams during product development or during the
study of an existing production takes into account the microbiological condition of the raw
materials used, what the actual processing conditions are, as well as what is happening with the
product after it leaves the production site. If the level of the hazard at the time of consumption is
estimated to be higher than the FSO, food safety measures have to be altered and/or new
performance criteria introduced in order to remedy the situation.

,  Where foods do not support microbiological growth e.g. a stable RTE food, a performance
criterion established at a step immediately after processing may be the. same as the FSO.-
However, industry may want to build in a “safety factor” in order to be “on the safe side”. This
attempts to take into. account the possibility that some abuse may. occur during further handling
but that this abuse should not lead to food-borne illness. The magnitude of this “safety factor”
may be the result of an analysm of distribution, sales, preparation and use practices carried out
durmg hazard analysis in the application of HACCP principles, or may. be derived. from the
exposure assessment of a MRA. In the latter case, mclusxon of a safety factor in a performance
criterion is hkely to be pamcularly important when the risk estnnate is hlghly uncertam '

When microbial growth will occur after a product leaves the processing: establlshment a
performance criterion will be more stringent than the FSO. This would apply, for. example, to
certain RTE products with extended shelf-life in which L. monocytogenes can multiply. On the
other hand, the performance criterion can-be less stringent than the FSO ‘when a parhcular product
will be cooked before consumption and when the reductlon of the hazard ‘during this preparation
step, in combination with the initial level, would assire that the FSO would be met. Salmoneliae
in broilers.is an example of this, where apphcatmn of GHP durmg preparatlon and cookmg should
assure that the FSO is achJeved

424 Theoretlcal exampies of the possible use of MRA in lmplementmg performance
criteria

A MRA conducted by FAO/WHO?? predicted that the risk of illness due to salmonellae on
broilers is <1.66 x 10°® per serving. This estimate is based on a prevalence of 20% carcasses being
contaminated with salmonellae after processing. During evaluation of risk management options,
an ALOP could be expressed as a 50% reduction in the current levels of illness. The most
effective way to achieve this ALOP might be to establish and implement control measures that
included performance criteria for raw broilers after dressing or chilling. (This would also reduice
the potential for cross-contamination in the kitchen from raw poultry to other foods). Simulation
studies using the FAO/WHO MRA model predicted that reducing the prevalence of salmonellae
on raw broilers emerging from the chill tank by approximately 50% would reduce the risk of
illness per serving by approximately the same amount, A prediction such as this must be treated
with caution as the. FAO/WHO MRA model was incomplete in terms of some exposure
components e.g. cross-contamination at steps in’ ‘the food-chain subsequent to chilling was not
included. Notw:thstandmg the need for further MRA inputs and validation studies, implementing
a performance criterion that states “no more than 10% of carcasses emerging from the chill tank
are contaminated” would theoretically achieve the ALOP as stated above. The food saféty
measures necessary to meet the performance criterion would inciude on-farm measures such as
vaccination programs, and/or intervention measures aimed at minimising contamination during
slaughter and handling of raw broilers.

V. vulnificus in raw shellfish represents another theoretical example. This organism is
present in the marine environment and is capable of colonising shellfish within the environment.
A hazard analysis of distribution and consmmption of this food reveals that with current
processing and storage practices, no CCP exists. Thus the organism survives the harvesting and

32 FAO/WHO, 2003, Risk assessments of Salmonella in epgs and broiler chiekens. In Print
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transport steps (no vibriocidal step), and the typical storage conditions (refrigerated storage > 0°C
does not guarantee against growth to hazardous levels). As a consequence, it would be extremely
difficult (and expensive) to produce edible, viable shellfish, such as raw oysters without the
sporadic occurrence of the orgamsrn

A dose-response relationship for V. vulnificus is being devcloped as part of the
FAO/WHO activities on microbiological risk assessment. This currently suggests that low levels
of the V. vauinifi cus constitute a very low level of risk to the “normal” ‘population, If an ALOP of
one case of illness T per mrlhon CONSuUmers was agreed"upon an FSO could be translated from the
dose-response curve as X CFUs V. vulnificus per gram of seafood at the point of consumptlon
Performance criteria would probably be based on time and temperature controls from the pomt of
harvest to consumption. Tt may be possﬂ:le to cottelate known levels of ¥, vulnificus in the
environment with levels of the organism in shellfish and then to caiculate needed controls of the
basis of pred1cted growth and death of the vibrios,

4.2 S Establlshment of mlcrobmloglcal crltena

Codex descnbes a mlcroblologlcai cntenon as “deﬁmng the acceptab111ty ofa product ora
food lot, based on' the ‘absence or presence, or number of micro-organisms mcludmg parasites,
and/or quantity of their toxins/metabolites, per unit(s) of mass, volume, area or lot™. ‘As with
performance criteria, microbiological criteria can function as valuable food safety measures, and
the availability of a FSO allows validation of mrcrobrologrcal cntena as appropnately
contnbutmg to achievement.of the requxred ALOP. -, : : .

: "AC rmcrobrologrcal criterion ‘can ‘be set by a competent authonty or mdustry
(Alternat:vely, default verification'values may be found in codes of pracnce developed by trade
organizations anid other industry parties, scientific literature, and- generic HACCP plans e.g. a
default verification value for salmonellae in some processed foods is absence in a fixed number of
25 gram samples). General considerations concerning establishing " and - 1mplement1ng-
microbiological criteria are presented in the Codex Alimentarius Food Hygiene Basic Texts. >
When dealing with specrﬁc foods, decisions on the steps in the food-chain where mrcrobrologrcal
cntena are. to be applied have to be made, as well as decisions on ‘what would be achieved by
applying them. Availability of a MRA to link microbiological criteria with a FSO i is partrcularly
valuable in this respect.

(R

Specrﬁcahon of a microbiological criterion will involve full analybcal specification,
including micro-organisms to be measured, sampling plan, analytical method and mrcroblologwal
limit. :

4.2.6 Implementation of microbiological criteria

_ As with performance criteria, microbiological criteria may be implemented as food safety
measures using either GHP or HACCP approaches Similar gmdelmes app]y as presented in
Section 4.2.2,

A mreroblologrcal criterion may be used as an acceptance cntenon in srtuatmns where the
history of the food is not known e.g. at port-of-entry, retail outlets. Risk profiling should ‘have
been undertaken to link the pathogen with the food of concern, and it should also have been
considered whether other acceptance criteria would provide a larger degree of safety assurance

Careful consideration should be given to the choice of sampling plans and the degree of

» Codex Alimentarius: Food Hygiene Basic Texts (Second Edition). FAO/WHO, Rome, 2001
* Codex Alimentarius: Food Hygiene Basic Texts (Second Edition). FAO/WHO, Rome, 200]
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assurance they provide. Currently spreadsheet systems are available® that allow determination of
the performance ofa parncular samplmg plan.

4. 3 Use of MRA in the implementation of standards in the absence of a FSO

A FSO is linked by definition to a decision on an ALOP. In many snuatlons currently
pertaining to food safety, risks assoc1ated w1th ‘particular hazards may have been estimated by
MRA, but a societal decision on ALOP may not have been taken Nevertheless, MRA can be a
valuable tool in the estabhshment of food safety measures in these sfcuatwns 36

431" Desngn of “productlon—to-consumptlon” food safety programmes '

Even “though an-ALOP: and FSO may not have been established; modelhng the
effectiveness of different food safety measures in reducing risks to ‘constimers can be a valuable
application of MRA. Two examples include modelling the relative effectiveness of different
measures throughout the production-to-consumption pathway for. control of'S. Enteritidis in shell
eggs and egg products and modelling E. coli O157:H7 in ground beef to identify the likely
reductlons in ‘rigk” that conld be ac}ueved by mterventlons at vanous steps in the product:on—to~
consumptlon pathway '

4. 3 2 Dotermmmg broad nsk management goals

Where a ubiquitous pathogen occurs in & number of foods a prehmlnary nsk management
goal may be to determine which foods should be targeted for more. smngent food safety measures
to aohleve the. greatest reductnon in overall food-borne Tisks e. g. L monocytogenes in RTE foods.
Relatwe nsk reducnons for part:cular hazard / food combmatlons can be pred1cted from MRA.

e B By

4.3. 3 N Modular eomponents L

R

The avaﬂablhty of a natmnal MRA that is compnsed of modular components allows its
adaptatlon by othier 'countries with different data inputs and/or different food safety needs. In
respect of food in international trade, this allows implementation of national food safety measures
that ‘aré" fully justified ‘in scientific terms and that satisfy the provisions and’ obhgatlons of the
WTO SPS Agreement

4.3, 4 Demonstratlon of eqnwalence

Demonstration of the equivalence of altemnative food safety measures applied at different
steps in the food-chain is becoming an increasingly important activity at both the national and
international levels. Consideration of a risk management option that achieves the same level of
consumer protection provides: flexibility to industry, promotes innovation in food control, and
facilitates contemporary regulatory .approaches to- verification and audit. Exposure assessment
during MRA can detail the level of hazard control required at particular steps in the food chain,
and facilitate demonstration of an equivalent level of hazard control usmg different food
techno]og1es or different food safety measutes, for example computer imaging compared with
organoleptic examination of offal at post mortem meat inspection, or d1ﬁ'erent mtensmes of
organoleptlo post mortem mspeetmn of caroasses

35 o j

36 Although not the focus of this Consnltation, it is also important to recognise that in many simations, risk managers may not
necessarily commission a MRA 1o resolve a particular food safety issve. Instead, assessment of risk management options may
be the result of a scientific process that is focused only on evalnation of the hazard in the food
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4.3.5 Scientific justification of food safety measures at port-of-entry

In some cases, the susceptibility characteristics of a consumer population in a particular
coumtry may be such that more stringent food safety measures are needed than Codex standards.
Such situations are well recognized for chemical hazards (e.g. more stringent aflatoxin Bl
Tequirements in countries that have increased risks of liver cancer in consumers because of
endemic hepatitis B), and the increasing availability of detailed hazard characterizations for
particular microbial pathogen / food combinations will likely result in similar applications.

43.6 MRA mandated by law or legﬁslaﬁbn

It is likely that the use of MRA in the development of food safety measures having a
significant impact on industty will increasingly become a mandatory legislative requirement in
some countries. These MRAs should indicate the likely decrease in risk associated with
implementation of new food safety measures, either on a relative or absolute scale.

5  MONITORING AND REVIEW

" An essential part of a risk management framework is the on-going gathering, analysing,
and interpreting of data so as to determine how well risk' management has ‘performed and what
steps may need to be taken next to better improve public health. Monitoring of contaminants in
food and food-borne disease surveillance allows risk management strategies and food safety
measures to be appropriately reviewed to show that: stated public health goals are being achieved,

-mew food safety problems are identified as they emerge, and -data is provided for future
improvements in risk management strategies. . - - :

"1t is the responsibility of the risk manager to evaluate food safety risk management
through the use of monitoring and review. The risk manager needs to plan how this component of
will be’ conducted, how relevant activities will be undertaken, who will conduct these activities,
and what specific questions should be addressed. This should be a periodic process, and will
normally be the responsibility of national competent anthorities. In most cases, monitoring and
review of public health outcomes will be a measure of the effectiveness of regulatory food control
programmes. | .

51 Monitoring.

Monitoring is used to help guide the selection, conduct and evaluation of a particular risk
management strategy or action in addressing the food safety issue under consideration.
Monitoring may also be moré targeted so as to provide information on risks to human health from
specific hazards and/or foods. In this respect, surveillince of human populations includes
monitoring of sporadic cases, investigation of food-borne disease outbreaks, and trace-back to
source of the likely causal pathogens®’. -

Examples of monitoring are national and international databases of food-borne diseases,
systematic investigation of food-bome disease outbreaks, and integrating data on human food-
bome disease with data on hazards in the food supply e.g. the prevalence of infected animals at
the level of primary production. In most cases, monitoring and surveillance of human populations
and the analysis of buman health data is the responsibility of national competent authorities.

Monitoring of contaminants in food and food-bomne disease surveillance data are an
important source of information for MRA. As well as contributing to the development of a risk

37 It should be noted that for the purposes of this document, menitoring of specific steps i.nl a food production system to -
verify the effectiveness of an individual food safety measure is considered to be part of implementation of food safety
~ measures {(Section 4) ;
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profile, they provide important inputs to the development and validation of MRA models. For
example, epidemiological data gained from surveillance activities has been used to generate a
dose-response curve in the case of L monocytogenes in RTE foods. However, development. of
dose-response models in this way has some limitations, and prevents mdependent validation of the
risk estimates generated by the MRA.

Monitoring of contaminants in food and food-borne disease surveillance activities should -
be tailored to collectmg information that will be of highly useful in the development of future
MRA models and in the evaluation of current risk management decisions e.g. provision of -
concentration as well as prevalence data for hazards in foods. Each MRA requires specific types
of data, and benefits from standardized methodology in the collection of such data e.g. for
modelling hazard levels throughout the food-chain during exposure assessment.

52 Review

Review of risk management strategies and food safety measures is necessary to assess
whether or not the risk management strategy as a whole, ora ‘particular risk management action, is
successful in achieving the desired results and appropnately contributing to consumer protection.
In the broadest sense, ‘monitoring of the consumer, populanon may indicate that current risk
management actlvmes are not. delivering acceptable public health goals and more stnngent
measures may need o be nnplemented In other situations, targeted monitoring may mdlcate that
revxew of a partlcular food safety measure is necessary

In reviewing risk- management strategres and/or actions, nsk managers may ﬁnd it
desirable to request an independent review to assess how well the food safety issue under
consideration, or a particular aspect of the food safety issue, has been addressed. The results of the
review should be made pubhc and communicated to relevant mterested parties. Based, on the
results ‘of the review and the public input recelved further activities. may be mJtmted e.g.,
collection of additional and more targeted information, estabhshment of new risk reduction goals,
or mplementatlon of addmonal food safety measures. Part of the risk management and/or MRA
activities may need to be repeated to ensure that the on-gomg risk management programme is
effective.

Specific risk management decisions should also be reviewed as appropriate and new
information pertaining to food safety becomes available. This may arise in the form of new
knowledge on for cxample the virulence of a partlcular pathogen in foods, the extent of exposure
of highly sensitive consumer popu]atlons, changes in dletary 1ntake, changes in food processing,
and data from momtonng and/or targeted ep1dem1010g1ca1 studies. New information should be
compared to the 1nfonnat10n that was previously used by risk ASSessors and/or risk managers, to
determme the likely 1mpact on the MRA or the selecnon of a parhcular risk management option
e.g. new information on' food consumption pattems and food preparation practices may indicate
that certain population groups are at greater risk than previonsly thought, and asséssment of risk
management options will need to be revisited taking the new information into account. In other
situations, new information may become available on the effectiveness, cost, or unanticipated
consequences of a particular technology, thereby changing the inputs to assessment of risk
management options and the final risk management decision. ‘ '

53 Useof MRA in monitoring and review

The availability of a MRA can provide substantial benefits to momtonng programmes.
Hazard characterization during MRA should indicate the range of adverse health effects that may
result from a particular hazard / food exposure pathway, and monitoring to determine the
effectiveness of food safety measures should be linked to the parameters used to assess risk and
agree on an ALOP e.g. daily-adjusted life years (DALYs)
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- A MRA could be used to predict changing risks from the same hazard-food commodity, -
and facilitate design of monitoring programmes so as to effectively validate such predictions e.g.
differences due to season, region or country. Also, MRA may be used to explain apparent changes
in reported incidences of food-borne disease that may have been brought about by different
laboratory methods, intensified reporting systems or increased awareness of a particular food-
borne disease. : : -

A MRA may serve as a check on representativeness of data on human health tisks gained
from monitoring. Where predictions on risk from the MRA do not match monitoring or
surveillance data, further scientific investigations will be required e.g. investigation of the
sensitivity and specificity of the monitoring programme,

It is clear from the above discussion (Section 5.2) that review of risk management
decisions will be much enhanced in zll circumstances by incorporating new inputs in a MRA
model. '
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ANNEX IV Use of elements of (quantitative) mlcroblologlcal rlsk
assessment by industry

Industry has the responsibility for producing safe foods. Industrial Food Safety
Management includes various general quality assurance systems, particularty HACCP and -its
prerequisite systems (GMP GHP), and optumzatlon of hazard control throughout the food supply
cham

At the basis of safe food production- practises is the design and manufacture of products
with a good safety record. When new products are developed, informed and qualified judgement
which considers potcntm] microbiological hazards and the necessary control measures as part of
the HACCP concept is used. The hazard analysis part is often referred to as a safety assessment
(refers to assessments of product safety by qual1f1ed persons on the basis of HACCP and
knowledge/experience).

Generally, food industry conducts a safety assessment when designing new products,
utilizing new production processes or changing manufacturing specifications. Use is made of
scientific knowledge as well as of practical experience, for instance with particular raw material
suppliers, the hygienic layout of the premises and the hygienic design of the eqmpment of the
manufacturer. In many cases, safety assessments are supported by collective experience provided
by organizations such as trade associations, food research institutes, governmental/regulatory
bodies, academia, etc.). Safety assessments may combine qualitative and quantitative elements.

Traditionally the food industry is involved in the exposure assessment phase of risk
assessment, and they have been driving developments in that area for many decades. On the other
hand, governmental bodies and the academic community have made significant advances in the
risk characterization phase. As the food industry is not involved or qualified in all phases of risk
assessment, it is not evident that the industry can or should adopt the full risk assessment
approach as the method by which the safety of food products is assessed.

Certainly in the manufacturing phase, HACCP is recognized by the food industry as thc
global standard for safeguarding food safety. Changes in the manufacturing specifications are
dealt with through re-evaluation of HACCP plans, following a safety assessment approach.
HACCP is very specific for the food product and processing site, an essential feature of its value
and success. It should be stressed that hazard analysis is not a qualitative but a quantitative
exercise. As expressed by the JCMSF as early as 1988, “the analysis of hazards must be
quantitative if it is to be meaningful” This point is raised here because there is a persistent
misconception that HACCP is qualitative and that risk assessment is quantitative. Likewise, the
concept of an “acceptable level of a hazard” is as fundamental to the HACCP concept as
“acceptable level of risk™ is to the risk assessment concept. However, with the latter, jt should be
realized that the two concepts are different and need to be kept as separate systems because they
serve different purposes. Through HACCP, industrial safety assessment assures the production of
safe food products focussing on a single product and production site. MRA, as described by
Codex, takes a broader view and considers safe food production in the larger context
encompassing groups of snmlar food products, multiple producers and/or specific consumer
populafions.

The differences between a governmental risk assessment and the use of MRA by industry
are outlined in Table 1. There are certain elements and aspects of MRA as used by governments
that the food industry could benefit from, particularly in the pre-market phase where the safety of
the design of a new product and/or manufacturing process needs to be assured. These include the
following:
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e Adherence to the Codex language and terminology by food manufacturing industries may
facilitate discussions in the context of product safety approval (where necessary) or trade
issues. '

* Once regional/local regulation or other governmental risk management interventions have

~ been established on the risk-reduction based and science-based thinking that underlies risk

assessment (i.e. specifying FSOs etc.), the industry can target their food safety management
performance accordingly. , ' '

» The structured and systematic approach of risk assessment and the custom to make ficts and
assumptions explicit makes the assessment more transparent and auditable: This runs parallel
to the experience of industry with HACCP and it re-enforces elements of HACCP plans, Risk

- assessment may be of particular value in validating some “artisanal” processes or practices,

¢ The careful recording of the available knowledge/data and the rationale for use or disi'egard as
practised in risk assessment makes the exercise open and of greater value for future reference,
either in re-evaluating an assessment or for knowledge/data retrieval.

. ® The scientific concepts and tools that have been developed in support of product development
such as predictive modelling of microbial behaviour (growth, inactivation, survival), are now
included in MRA. The use of similar tools by manufacturers and food control authorities will
facilitate dialogue. ' ‘ _ :

* New concepts and tools have been developed in the context of MRA, for example a range of
deterministic or probabilistic modelling techniques allow for simple worst-case simulations or
for very advanced simulations with factorial influences and sensitivity analysis, for converting
expert judgement to thathematical algorithms, etc. Thése new tools will be helpful in food
safety enhancement programmes. They can help to make routine assessments more efficient,
better deal with uncertainty and/or biological variability and bridge practical or theoretical
knowledge/data gaps. The latter is of specific importance for genuinely novel food products,
where the risk assessment tools can help in the effort to establish safe food designs.

*  There is an increased sharing of risk assessment tools and data, with governmental bodies and

* academia building databases and expert systems and making them available in the public

domain (mainly internet). To benefit from such data sources and tools, food industry, with the
help of supporting organizations, has to adopt to using the appropriate tools.

* The use of MRA tools may Iielp indushy to become increasingly more pro-active in product
design rather than reactive and to make better use of knowledge/data generated world-wide.

* The practice in risk assessment to develop structured and explicit risk management options is
another potential benefit. With the help of risk assessment tools, risk management options can
be computed and visualized in new and potentially more helpful ways and this could benefit
in particular industries with limited or no in-house expertise on this subject. =~ L

The extent to which industry can benefit from elements of MRA will depend on an
industry’s or producer’s capabilities and capacities to identify the relevant benefits. Small
businesses in many cases will not be able to benefit unless supporting organizations help and
facilitate. Many small businesses or even larger companies are only beginning to use tools such as
predictive models and thus the use of the new MRA tools will not happen i the immediate future. -
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Table 1. Differences between governmental (quantitative) Microbiological Risk Assessments and the

use of elements of MRA: in the food industry. -

Governmental MRA

Industry using MRA elements

Purpase

. Couswner health and safety protection & common
concept for world trade issues

» Basis for Risk Management decision on
Appropnate Level of Protection and Food Safety
‘Objectwe

s Means to re-evaluate current food safety practices
on the market

Purpose:

*  Aid to built in safety and to engineer out
hazards in new food products before
markehng by usmg smxlar tools as used in
MRA :

Transparency and auditability of the
assessment study and the resultmg HACCP
plan

*  Basis to re-svaluate food safety status of a
‘product in future when necessary and for
. changing the HACCP plan accordmgly

Scope:

e Consumer populatlon natmnally, regronally or
globally

o Pathogen-pathway for a range of similar food
products ona inmket rhade by different producers

e R.lsk Ranklng, companson risk of potennal hazards
ina foodslcategory orofa speclﬁe hazardin -
dlfferent foods/categones on the market '

. consumption) is covered

e Oftena complete food chain (pnmary producnon 1o

Scope. RE

[ Consumer populatlon in the intended market
~ for a new product

l» Pathogen-pathway fora speclﬁc product
: produced by of for a speclﬁc corpany

. Mostly covering | hazard levels Erom aw
material up to consumptlon

Input:

. Detarled data/knowledge on hazard dose-respouse
effect in consumers, epidemiology and
pathogenicity of hazard - = - AT

e Typical or simulated data/knowledge on eﬁ'eet of
_ --producing, processing/product .. .
formulation/handling during and aﬂer manufacture

Input:

e - . No detailed data/knowledge on hazard dose-

_ response effect in consumers, but generic

-* epidemiology and pathogenicity of hazard,

.- when available for the specific product —
pathogen combmanon

. JTypwal/speclﬁc operatlonal or SJmulated
data/knowledge on raw material, effect of
processing/product formulation and handling

- during and after manufacture, recontamination

._etc. v ra ol .

Outpdt:
L ‘A risk estlmate in absolute or relatwe term

e.g. an estimation of the nurnber of people ina
populatlou that may geta certain illness as the
consequence of consuming a certain food
containing a (certain level of a) certain pathogen

e.g. a categorization of different foods in order of
increasing or decreasing relative risk

Output:”

o  The endpomt in general is the exposure
. assessment

b . Food safe_ty benchmarking is used to compare

_ an estimated leve] of a certain pathogen in the
food to be marketed with a similar food
already on the market with a good safety
record.
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Table of Contents
INTRODUCTION e e, et ]
O T —— sersrensasseT s R AR ssmdsosessanaean earas . 1
2. DEFINITIONS .
3, GENERAL PRINCIPLES OF MICROBIOLOGICAL RISK ASSESSMENT. EENERTN T
4. GUIDELINES FOR APPLICATION ..o S - O

4.1 GENERAL CONSIDERATIONS...

4, 2 STATEMENT OF PURPOSE OI-‘ R.ISK ASSESSMENT

4.3 Hazarp lDENTIFICATION
4.4 'EXPOSUREASSESSMENT deiesie i asvesii e s v ensedunsebeesensbrntann

45 ‘HAZARD CHARACTERIZATION...
- 4.6 . RISK CHARACTERIZATION....

4.7 DOCUMENTATION:..

4.8 REASSESSMENT-

INTRODUCTION

Risks' from nncrobmloglcal hazards aré’ of immiediate and sefious concern to hiiman health. Mmrobm]oglcal"
Risk Analysis is a process consisting of three components: Risk Assessment, Risk Management, and Risk

Communication, which has, the overall objecuve to ensure public.health protecnon ‘This document.deals with .
Risk Assessment which is a key element in assunng that sound science is used to estabhsh standara:is,j
guidelines and other recommendations for food safety to enhance consumer protection and facilitate
international trade. The :Microbiological Risk:Assessment. process should. include: quantitativé information’ to-
the greatest extent possible in the estimation of risk. A Microbielogical Risk Assessment should be. conducted. -
using a structured.approach such as that described in this document. This document will be of primary interest :
to governments although other organizations, companies, and other interested parties who need to prepare a
MJcroblo]ogxcaI Risk Assessment will find it valuable. Since Mlcrobmloglcal Risk Assessment 1s a developmg ‘
science, implementation of -thése ‘guidelines may Tequire a period of” time and may also require specialized”
training in the countries that consider it necessary. This may be pameu]arly the case for developmg countnes .
Although Microbiological Risk Assessment is the primary focus of this document the ‘method can a.lso be'
applied to certain other classes of blologma} hazards. .

The scope of this document app'ﬁés' to Risk Assessment of nﬁeroﬁiolegieel hazards "i\ntfoqd. .

2. . DEFINITIONS

TPV

The definitions' cited here are to fac:htate the understandmg of certam words ¢ or phrases used m thls doeument

Where available the definitions are those adopted for rmcrobmloglcal chenncal or physwal agents and R]Sk
Management and Risk. Commumcation on an interim basis at the 22nd Session..of the Codex Alimentarus -
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Commission. The CAC adopted these definitions.on an interim basis because they are subject to modification
in the light of deve]opments in the science of risk analysls and as a result of efforts to harmonize similar -
defmitions across various disciplines.

Dose-Response Assessment - The determination of the relaﬁonshdp between the magnitude of exposure (dose)
to a chemical, biological or physical agent and the severity and/or frequency of associated adverse health
effects (response).

Exposure Assessment - The qualitative and/or quantltatlve eva]uatron of the likely mtake of bro]ogrcal
chemical, and physical agents via food as well as exposures from other sources if felevant.

Hazard - A biological, chemical of physical agent in, or condition of, food with the potentla] to cause an
adverse health effect. . . r

Hazard Characterization - The qualitative and/or quantitative evaluation’ of the nature of the adverse health
effects associated with the hazard. For the purpose of M1crobtologxcal Rrsk Assessment the concetns, re]ate to
m:croorgamsms and/or their toxins. o :

Hazard Identification - The identification of biclogical, chemical, and phys1ca1 agents capabIe of causmg
adverse health effects and which may be present in a particular food or group of foods

Qnanlltauve Rxsk Assessment - A Rrsk Assessment that prowdes numencal expressrons of nsk and
mdlcatron of the attendant uncertamtles (stated in the 1995 Expert Consultation definition on Risk Analysis).

Qualitative Risk Assessment - A Risk Assessment based on data whrch, while forming an’ madequate basis
for numerical risk estimations, nonetheless, when conditioned by prior expert knowledge and 1dent1ﬁcatlon of
attendant uncertainties permits risk ranking or separation into descnptxve categories of risk.: -

Rrsk A function of the probability of an adverse health effect and the severity of that eﬁ‘ect, consequentla] o
‘a hazard(s) in food. :

Lo 1'; ;"

Risk Analys1s - A process consxstmg of three _components: nsk assessment, risk management , and risk
commumcatlon. :

Prarol Feado.. SITVEESD oo VR T

Risk’ Assessment A scxenttﬁca]]y based process conslstmg of the follonnng steps (1) hazard 1dent1ﬁcatlon,
(11) hazard charactenzatron, (m) exposure assessment and (w) nsk charactenzatron

Rrsk Charactenzatlon The process of determmmg the. quahtanve and/or quantltatwe esomatlon, meludmg’

attendant uncertainties; of the probability of occurrence and severity of known ‘or potennal adverse’ health

effects:in'a.given popu]atron based on hazard 1dent:|ficatlon, hazard charactenzamon and exposure assessment
AT

Rlsk C:)mmumcanon - The mteractlve exchange of mformatron and oprmons eoncermng nsk and nsk

management among nsk assessors, Tisk managers, consumers and other interested parties.

Rlsk Estlmate Output of Rrsk Characterrzatron

S

Rrsk Management The process of weighing policy a]tematnves 1in the hght of the resu]ts of 1isk ‘assessmnent
and, if required, selecting and implementing appropriate control' options, including regulatory measures.

Sensitivity analysis - A method used to exarmne the behavror of a modeI by measunng the vanatxon m 1ts
outputs resulting from changes to rts mputs -

Transparent - Characteristics of a process where the rationale, the logic of det!elopment constraints
assumptions, value judgements, decisions, limitations and uncertainties. of the expressed determination are
fully and systematlcally stated documented and accessible for rev1ew

L - Control means preventio'n, elimination, or reduction of hazards and/or minimization of risks.
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Uncertainty analysis - A method used to.estimate the uncertamty associated with model mputs -assumptions
and structure/form. - L

3_." " GENERAL PRINCIPLES OF MICROBIOLOGICAL RISK ASSESSMENT
1.  Microbiological Risk Assessment should be soundly based upon science. -

2. :. There shou]d be a functlonal separatlon between R1sk Assessment and Rrsk Management.

A L el o ,,,,,,.k, . k. mmsmps

I MJcroblo]ogrcal R1sk Assessment should . be . conducted accordmg to a. structured approach that ,
includes Hazard. - Identification, - Hazard Charactenzanon, Exposure Assessment and Risk

Characterization.

4, A Microbiological Risk Assessment should: clearly. ..statef the purpose of the exercise, .including'the_'
form of R]Sk Esumatc that wxll bc the output

5. | g The conduct of a M:crobrologxcai R1sk Assessment should be transparent

6. ,_' " Any, consu‘amts that Jmpact on the RJsk Assessment such as cost, resources or t1me should be '

" identified and their pos51ble consequences described.;

S

7.~ - ~The Risk Estimate should contam a descnptton of uncertamty and where the uncertamty arose durmg

-the Risk -Assessment process. :t .- i .
8. Data should be such that uncertajnty in the Risk Estimate can be determined; data and datz collection
systems should, as far as pos51b1e be of sufﬁc:ent quahty and prec151on that uncertamty in the R1sk
o Est:rnate is mmumzed 7 ’
9. ;.. : A MJcroblologwal R.tsk Assessment should exphcltly cons:der the dynanncs of nucrobmlog:cal |

- .. growth,- survival, and.death;in: foods-and: the complexity. of the interaction . (including sequelae)-
r between human and. agent followmg consumption as well as the potential for ﬁthher spread.

10 Wherever poss1ble R1sk Estlmates should be reassessed over txme hy companson w:th mdependent
. human iliness: data : ' :

11. A Microbiological Risk Assessment may need reeva]uanon as new re]evant information becomes-
avallable : o ca

4, GUIDELIN'ES FOR APPLICATION

These Gmdelmes prov:lde an, outllne cf thc elements cf a, Mlcrobxologlcal Risk Assessment mdacatmg the types
of decisions that need to be cons1dered at each step _

4.1 . GENERAL CONSIDERATION 5.

The clements of Risk Analysrs atre: R.'lSk Assessment, Risk Management and RJSk Commumcatxon The
f\mctlonal separahon of Risk Assessment from Risk Management helps assure that the Risk Assessment

process’ is unblased However certain mteractxons are needed for a comprehensrve and systematic R1sk

Assessment process These may include rankmg of hazaids and risk assessment policy decxsxons Where Rtsk

Management issues are taken into account in Risk AssessmenL the dec1s1on-makmg process should be

transparent It is the nansparent unbxased nature of the process that is Jmportant not who is the : assessor or ;
who i is the manager )

Whenever prachcal efforts should be made to provxdc a RJSk Assessment process that a]lows contnbuuons by '
interested parties. Contributions by interested parties in the Risk Assessment process can improve the
transparency of the Risk Assessment, increase the quality of Risk"Assessments through additional expertise
and information, and facilitate risk commumcanon by mcreasmg the credlbﬂlty and acceptance of the resu]ts
of the Risk Assessment .
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"Scientific evidence may be limited, incompléte or conflicting. In such cases, transparent informed decisions
will have to be made on how to complete the Risk Assessment process. The importance of using high quality
information when conducting a Risk Assessment is to reduce. uncertamty and to increase the reliability of the
Risk Estimate. The use of quarititative information is encouraged to the extent possxble but the value and
utitity of qualitative information should not be discounted.

It should be reoogmzed that sufficient resources will not always be available and constraints are hkely to be
imposed on the Risk Assessment that will influence the quality of the Risk Estimate. Where such resource
constraints apply,: it-is important for transparency purposes that these constraints be described in the formal’
record. Where appropriate, the record should-include an evaluation of the impact of the resource constramts on
the Risk Assessment. ' o ‘

4.2 - STATEMENT OF PURPOSE OF RISK ASSESSMENT Lo

At the begmmng of the work the specific purpose of the parhcular Rxsk Assessment bemg camed out should
be clearly stated. The output form and possible output alternatives of the Risk Assessment should be defined. -
Output might, for example, take the form of an estimate of the prevalence of illness, or an estimate of annual
~ rate (mc:dence 6f human illness per 100 ,000) or an esnmate of the rate of human 11]ness and sevonty per
eating occurrence,

The microbiological: nsk assessment may require a preliminary investigation phase. In th1s phase, evidence to
support farm-to-table modeling of risk might be structured or mapped into the framework of risk assessment.

4.3 - HAZARDIDENTIFICATION B

For nucrob1a1 agents the purpose of hazard 1dentlﬁcanon is to 1dentlfy the mcroorgamsms or the mwroblal
toxins of concern with food, Hazard identification will predominately be a qualitative process. Hazards can be
identified from relevant data sources.’ ‘Information on hazards can be obtained from scientific literature, from
databases such s those in the’ food industry;* govemment agencies; and relevant international: organizations
and through solicitation:of opinions -of expérts. * Relevant information inchides data in areas such as; clinical
studies, epidemiological studies and surveillance, laboratory animal . studies, 1nvest1gat10ns of the
characteristics of nncroorgamsms the interaction between microorganisms and their enwronment through the’
food chain from primary production up to and including consumption, and studies on ana]ogous
microorganisms and situations.. B S e

4.4 EXPOSURE ASSESSMENT

Exposure Assessment includes an assessment of the extent of actual of anticipated humian exposure. For
microbiological agents, Exposure Assessments might be based on the potential extent of food contamination
by a particular agent or its toxins, and on dietary information. Exposure assessment should Specxfy the unit of
food that is of interest, i.e., the portion size in most/all cases of acute illness. -

Factors that must be considered for Exposure Assessment include the frequency of contamination of foods by
‘'the pathogenic agent and its, level in those foods over time. For example, these factors are influenced by the
characteristics of the pathogemc agent, | the rmoroblologlcal ecology of the food, the initial oontammatxon of the
raw material mcludlng considerations of regional dlﬁ'erences and seasonality of productlon, the level of _
sanitation and process contro]s the methods of processing, packagmg, d1stnbunon and storage of the foods, as
well as any” preparahon steps such as cookmg and holding. Another factor that must be consxdered in the
assessment is patferns of consumption, This relates to socio-economic and cultural backgrounds, ethmclty,
seasonality, age differences (population demograp}ncs) reglonal differences, and consumer preferences atid
behavior. Other factors to be considered include; the role of the food handler as a source of contamination, the
amount of hand contact with the product -and the potential impact of abusive environmental time/temperature
relationships. : :

Mlcrobm] pathogen leve]s can be dynamic and w]nle they may be kept low, for example by proper
time/temperature controls during food processing, they can substant:ally increase with abuse conditions (for
example, improper food storage temperatures or cross contamination from other foods). Therefore, the
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Exposure.. Assessment should.. describe . the, pathway. from. production to consumption. Scenarios can be
constructed to predict the range of possible exposures. The scenarios might reflect effects of processing, such
as hygienic design, cleaning and disinfection, as well as the time/temperature and other conditions of the food
history, food handhng and consumphon pal:terns regulatory conh'o]s and survelllance systems
Exposure Assessment estlmates the leve] wrthm ‘various levels of: uncerl:amty, ,of microbiological patho gens or.
microbiological :toxins,. and the; hkehhood of, their . occurrence -in. foods at. the - time. of consumption..
Qualitatively - foods - can: be. categonzed according- to . the, hkehhood that the foodstuff will. or-will. not- be -
contaminated . at its source; .whether or,not. the, food.can _support. the growth of the pathogen of- concemn; .
whether there is substantial potential for abusive: handhng of the.food; or whether the food will be subjected to
a heat process. The presence,. growth; survival, or death of nncroorgamsms including pathogens in foods, are :
influenced by processing-and. packaging, the storage envrronment - including the temperature  of storage, the
relative humidity of the environment, and the gaseous composition of the atmosphere. Other re]evant factors
include pH, moisture content or water activity (aw), nutrient content, the presence of antimicrobial substances,
and competing microflora. Predictive rmcrobmlogy can be auseful tool in'an Exposure Assessment.:
Co e WU ETE T B Y e G DRy by gy fRe 2L e s 0 e ety

4.5 HAZARD CHARACTERIZATION ' '

ESS+ B .
' _This step provides a qualitative or quantltatlve descnpuon of the seventy and duration of adverse eﬁ‘ects that
may Tesult froni‘the ingestignof 2 microorgamsm or its’ toxm ‘in food A dose—response assessment should be
performed if the data ate obtamable T T e VA S TS FEOR

e B b mri S el T
There are several rmportant factors that need to. be con31dered m Hazard Charactenzation These are related to
both the microorganism,; and:the. human host.. In relation to, the nncroorgamsm the following are important;
microprganisms. are . capable of- Teplicating; the wrulence and infectivity. of microorganisms can. change
dependmg on their interaction with the host and the environment; genetic materjal can be, transferred between
rmcroorgamsrns leading to the transfer of characteristics such as antibiotic resistance and virulence factors _
microorganisms can be spread through secondary and tertiary transmission; the onset of clinical symptoms can
be substantially delayed followmg eXposure; microorganisms can persist in_certain individuals leading to
gontinued excret:lon “of’ the niicroo an 'contmued risk’ of ‘sptead of mfectton, Tow 'doses of some
nncroorgams:ris éa’ﬁ"iﬁ some Cases Cause” a 'severe effect, anthhe attnbutes of a food that may alter the
' microbral pathogemcity, eg., }ngh fat’ content of a food vehlcl' o

ST , , o T RN o ”_.

In relatton to the: host the following may be smtportant genetrc factors such as: Human Leucocyte Antipen’
(HLA) type; increased susceptibility due to breakdowns of physiological barriers; individual host susceptibility.
characteristics such as age, pregnancy, nutrition, health and medication status, concurrent infections, immune
status and previous exposure history; population characteristics such as population mlmumty, access to and
use of medical care, and pers1stence of the organism in the population.

A desirable feature of Hazard Characterization is ideally establishing a dose—response relationship. When
establishing a dose-response relationship, the different end points, such as infection or illness, should be taken
into consideration. In the absence of a known dose-response relationship, risk assessment tools such as expert
elicitations could be used to consider various factors, such as infectivity, necessary to describe Hazard
Characterizations. Additionally, experts may be able to devise ranking systems so that they can be used to
characterize severity and/or duration of disease.

4.6  RiIsk CHARACTERIZATION

Risk Characterization Tepresents the integration of the Hazard Identification, Hazard Characterization, and
Exposure Assessment determinations to obtain a Risk Estimate; providing a qualitative or quantitative
estimate of the likelihood and severity of the adverse effects which could occur in a given population, including
a description of the uncertainties associated with these estimates. These estimates can be assessed by
comparison with independent epidemiological data that relate. hazards to disease prevalence.

Risk Characterization brings together all 'of the qualitative or quantitative information of the previous steps to
provide a soundly based estimate of risk for a given population. Risk Characterization depends on available
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data and expert’ 3udgements The we1ght of ewdenee 1ntegratrng quantltatwe and quahtanve data may perrmt'
onIy a quahtatlve estrmate of nsk ' ’ seo e b :

The degree of conﬁdence m. the ﬁnal estrmauon of nsk w111 depend on»_t_he vanabﬂ:ty, uncertamty, ‘and-
assumptions identified in all prev1ous steps. Differentiation of uncertainty and variability is important in
subsequent selections of risk- managettient-options. -Uncertainty is- assoc1ated with-the data themselves, and
withthe ‘choice of mode]. Data uncertainties iniclidé those that might arise in the evaluation and extrapolation:
of ‘information* obtamed from eplden:uologrcaknncroblologlcalffand laboratory animal studies:* Uncertainties*
arise ‘whenever attempts are made to use’ data concermng ‘thé occurrénce of certain phenomena‘obtained under:
" one set'of’ condmons o make estirnations - or predxcnons ‘about: phenomena hkely to occur under other sets-of
condmonslfor which'data-are fiot‘availablé: Biolo; gxca] variation includes the differences in vifulence. that exist
in nncrobmlog:lcal _pulatrons ‘and vanablhty in" susceptlbﬂlty wrthm the human populatlon and partlculari'
subpopulatrons D ‘ mo

TR LA N AP i AR JPR A Dodmestiiew 3"(“’ 11y RN k i P .
It is 1mportant to demonstrate the mﬂuence of the,estimates, and, assumpmons used in Rrsk Assessment for
quantitative Risk Assessment this can be done using sénsitivity and uncertamty analyses

e T A L Ta

4, 7 DOCUMENTATION

IR S LT P (PP T ! S B e iy w0 s L v ey ol
_ The Risk; Assessment.should be fully and systematlcally documented and eommumcated ito, the nsk manager

Understanding any limitations that influenced a Risk Assessment is essential for transparency,of the, _process.
that is 1mportant in decision makmg For example, expert Judgements should be identified and their rationale
explamed *To ‘ensure ‘2 tranSparent Risk:‘Assessthent’ a-forrhal ‘record, meludmg as summary, should be
prepared ‘and’ made- avallable 10“interested” mdependent parties"so that” other ‘risk‘asséssors- can repeat and
critique’ the” work” The” formal récord-and summary should 1nd1cate any constramts ’?"unoertamtres,'and
assumptlons and their” 1mpact on the Risk Assessment P e b

B A PO BT R % T e

4. 8 ..... REASSESSMENT

Survelllance programs can. provzde an ongomg oppoMmty to reassess the pubhe health nsks assoclated wrth,,
pathogens in foods 8§ new, relevant mformaoon and data become avaﬂable -Mlerobrologlcal RlSk Assessors'

models with reported human illness data for the pmpose of gaugmg the rehab:hty of the predlcted estimate.
This::comparison emphasizes. the . iterative :nature .of: mode]mg When new “data become avallable, a
Mlcroblologlcal R.tsk Assessment may need to be revxs1ted gE SCTEANPEE e e :

o
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' PRINCIPLES AND GUIDELINES
FOR THE CONDUCT OF
MICROBIOLOGICAL RISK
ASSESSMENT

— A AFERIRRA —

CAC/GL-30 (1999)
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Codex Alimentarius Commission — 14" Procedural Manual DB DR

Procedural Manual Definitions

DEFINITIONS OF RISK ANALYSIS TERMS RELATED TO FOOD SAFETY
Hazard: A biological, chemical or physical agent in, or condition of, food with
the potential to cause an adverse health effect,

Risk: A function of the probability of an adverse health effect and the severity
of that effect, consequential to a hazard(s) in food.

Risk Analysis: A process consisting of three components : risk assessment, risk
management and risk communication.
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Definitions ' Codex Alimentarius Commission

Risk Assessment: A scientifically based process consisting of the following
steps: (i) hazard identification, (ii) hazard characterization, (jii) exposure
assessment, and (iv) risk characterization.

Risk Management: The process, distinct from risk assessment, of weighing
policy alternatives, in consultation with all interested parties, considering risk
assessment and other factors relevant for the health protection of consumers and
for the promotion of fair trade practices, and, if needed, selecting appropriate
prevention and control options.

Risk Communication: The interactive exchange of information and opinions
throughout the risk analysis process concerning risk, risk-related factors and risk
perceptions, among risk assessors, risk managers, consumers, industry, the
academic community and other interested parties, including the explanation of
risk assessment findings and the basis of risk management decisions.

Risk Assessment Policy: Documented guidelines on the choice of options and.
associated judgements for their application at appropriate decision points in the
risk assessment such that the scientific integrity of the process is maintained.
Risk Profile: The description of the food safety problem and its context.

Risk Characterization: The qualitative and/or quantitative estimation, inchiding
attendant uncertainties, of the probability of occurrence and severity of known
or potential adverse health effects in a given population based on hazard
identification, hazard characterization and exposure assessment.

Risk Estimate: The quantitative estimation of risk resulting from risk
characterization.

Hazard Identification: The identification of biological, chemical, and physical
agents capable of causing adverse health effects and which may be present in a
particular food or group of foods.

Hazard Characterization: The qualitative and/or quantitative evaluation of the
nature of the adverse health effects associated with biological, chemical and
physical agents which may be present in food. For chemical agents, a doseresponse
assessment should be performed. For biological or physical agents, a
dose-response assessment should be performed if the data are obtainable.
Dose-Response Assessment: The determination of the relationship between the
magnitude of exposure (dose) to a chemical, biological or physical agent and the
severity and/or frequency of associated adverse health effects (response).
Exposure Assessment: The qualitative and/or quantitative evaluation of the
likely intake of biological, chemical, and physical agents via food as well as
exposures from other sources if relevant.
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Procedural Manual Definitions

Food Safety Objective (FS0): The maximum frequency and/or concentration of
a hazard in a food at the time of consumption that provides or contributes to the
appropriate level of protection (ALOP).

Performance Criterion (PC): The effect in frequency and/or concentration of a
hazard in a food that must be achieved by the application of one or more control
measures to provide or contribute to a PO or an FSO. '

Performance Objective (PQ): The maximum frequency and/or concentration of
a hazard in a food at a specified step in the food chain before the time of
consumption that provides or contributes to an FSO or ALOP, as applicable.
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INTRODUCTION

These Principles are intended to give guidance on the establishment and application of microbiclogical criteria
for foods at any point in the food chain from primary production to final consumption.

‘The safety of foods is principally assured by control at the source, product design and process control, and the
application of Good Hygienic Practices during production, processing (including labelling), handling, distribution,
storage, sale, preparation and use, in conjunction with the application of the HACCP system. This preventive
approach offers more control than microbiological testing because the effectiveness of microbiclogical examination to
assess the safety of foods is limited. Guidance for the establishment of HACCP based systems is detailed in Hazard
Analysis and Critical Control Point System and Guidelines for its Application (Annex to CAC/RCP 1-1969, Rev. 3-
1997). :

Microbiolegical criteria should be established according to these principles and be based on scientific analysis
and advice, and, where sufficient data are available, a risk analysis appropriate to the foodstuff and its use.
Microbiological criteria should be developed in a transparent fashion and meet the requirements of fair trade. They
should be reviewed periodically for relevance with respect to emerging pathogens, changing technologies, and new
understandings of science.

1. DEFINITION OF MICROBIOLOGICAL CRITERION

A microbiological criterion for food defines the acceptability of a product or a food lot, based on the absence or
presence, or-number of microorganisms including parasites, and/or quantity of their toxins/metabolites, per unit(s) of
mass, volume, area or lot.

2. COMPONENTS OF MICROBIOLOGICAL CRITERIA FOR FOODS

2.1 A microbiological criterion consists of:

a statement of the microorganisms of concern and/or their toxins/metabolites and the reason for that concern '
(see § 5.1%

— the analytical methods for their detection and/or quantification (see § 5.2);

-~ aplan defining the nutnber of field samples to be taken and thé size of the analytical unit (see § 6);
— microbiological limits considered appropriate to the food at the specified point(s) of the food chain (see §
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5.3),

the number of analytical units that should conform to these limits.

2.2 A microbiological criterion should also state:

the food to which the criterion applies;

the point(s) in the food chain where the criterion applies; and

* any actions to be taken when the criterion is not met.

2.3 When applying a microbiological criterion for assessing products, it is essential, in order to make the best use
of money and manpower, that only appropriate tests be applied (see § 5) to those foods and at those points in the food
chain that offer maximum benefit in providing the consumer with a food that is safe and suitable for consumption.

3. PURPOSES AND APPLICA TION OF MICROBIOLOGICAL CRITERIA FOR FOODS

3.1 Microbiological criteria may be used to formulate design requirements and to indicate the required
microbiological status of raw materials, ingredients and end-products at any stage of the food chain as appropriate.
They may be relevant to the examination of foods, including raw materials and ingredients, of unknown or uncertain
origin or when other means of verifying the efficacy of HACCP-based systems and Good Hygienic Practices are not
available. Generally, microbiological criteria may be applied to define the distinction between acceptable and
unacceptable raw materials, ingredients, products, lots, by regulatory authorities and/or food business operators.
Microbiological criteria may also be used to determine that processes are consistent with the General Principles of
Food Hygiene (CAC/RCP 1-1969),

3.1.1 Application by regulatory authorities

Microbiological criteria can be used to define and check compliance with the microbiological requirements.

Mandatory microbiological criteria shall apply to those products and/or points of the food chain where no other
more effective tools are available, and where they are expected to improve the degree of protection offered to the
consumer. Where these are appropriate they shall be product-type specific and only applied at the point of the food
chain as specified in the regulation.

In situations of non-compliance with microbiological criteria, depending on the assessment of the risk to the
consumer, the point in the food chain and the product-type specified, the regulatory control actions may be sorting,
reprocessing, rejection or destruction of product, and/or further investigation to determine appropriate actions to be
taken.

3.1.2 Application by a food business operator

In addition to checking compliance with regulatory provisions (see § 3.1.1) microbiological criteria may be
applied by food business operators to formulate design requirements and to examine end-products as one of the
measures to verify and/or validate the efficacy of the HACCP plan.

Such criteria will be specific for the product and the stage in the food chain at which they will apply. They
may be stricter than the criteria used for regulatory purposes and should, as such, not be used for legal action.

32  Microbiological criteria are not normally suitable for monitoring Critical Limits as defined in Hazard Analysis
and Critical Control Point System and Guidelines for ifs Application (Annex to CAC/RCP 1-1969, Rev. 3-1997).
Monitoring procedures must be able to detect loss of control at a Critical Control Point (CCP). Monitoring should
provide this information in time for corrective actions to be taken to regain control before there is a need to reject the
product. Consequently, on-line measurements of physical and chemical parameters are often preferred to
microbiological testing because results are often available more rapidly and at the production site. Moreover, the
establishment of Critical Limits may need other considerations than those described in this document.

4. GENERAL CONSIDERATIONS CONCERNING PRINCIPLES FOR ESTABLISHING AND APPLYING
MICROBIOLOGICAL CRITERIA

4.1 A microbiological criterion should be established and applied only where there is a definitc need and where its
application is practical. Such need is demonstrated, for example, by-epidemiological evidence that the food under
consideration may represent a public health risk and that a criterion is meaningful for consumer protection, or as the
result of a risk assessment. The criterion should be technically attainable by applying Good Manufaciuring Practices
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(Codes of Practice).
4.2 To fulfill the purposes of a microbiological criterion, consideration should be given to:

— the evidence of actual or potential hazards to health;
- the microbiological status of the raw material(s);
~  the effect of processing on the microbiological status of the food;

—  the likelihood and consequences of microbial contamination and/or growth during subsequent handling,
storage and use;

— the category(s) of consumers concerned;
— the cost/benefit ratio associated with the application of the criterion; and
— the intended use of the food.

43  The number and size of analytical units per lot tested should be as stated in the sampling plan and should not
be modified. However, a lot should not be subjected to repeated testing in order to bring the lot into compliance.

5. MICROBIOLOGICAL ASPECTS OF CRITERIA

5.1 Microorganisms, parasites and their toxins/metabolites of importance in a particular.
food ‘

5.1.1 For the purpose of this docurnent these include:

bacteria, viruses, yeasts, moulds, and algae;

parasitic protozoa and helminths;

their toxins/metabolites.

5.1.2 The microorganisms included in a criterion should be widely accepted as relevant - as pathogens, as indicator
organisms or as spoilage organisms - to the particular food and technology. Organisms whose significance in the
specified food is doubtful should not be included in a criterion.

5.1.3 The mere finding, with a presence-absence test, of certain organisms known to cause foodbormne illness (e.g.

Clostridium perfringens, Staphylococcus aureus and Vibrio parahaemolyticus) does not necessarily indicate a threat to
public health. <

5.1.4 Where pathogens can be detected directly and reliably, consideration should be given to testing for them in
preference to testing for indicator organisms. If a test for an indicator organism is applied, there should be a clear
statement whether the test is used to indicate unsatisfactory hygienic practices or a health hazard.

5.2 Microbiological methods

5.2.1 Whenever possible, only methods for which the reliability (accuracy, reproducibility, inter- and intra-
laboratory variation) has been statistically established in comparative or collaborative studies in several laboratories
should be used. Moreover, preference should be given to methods which have been validated for the commodity
concerned preferably in relation to reference methods elaborated by international organizations. While methods
should be the most sensitive and reproducible for the purpose, methods to be used for in-plant testing might often
sacrifice to some degree sensitivity and reproducibility in the interest of speed and simplicity. They should, however,
have been proved to give a sufficiently reliable estimate of the information needed.

Methods used to determine the suitability for consumption of highly perishable foods, or foods with a short
shelf-life, should be chosen wherever possible so that the results of microbiological examinations are available before
the foods are consumed or exceed their shelf-life.

5.2.2 The microbiological methods specified should be reasonable with regard to complexity, availability of media
equipment etc., ease of interpretation, time required and costs.

5.3 Microbiological limits

5.3.1 Limits used in criteria should be based on microbiological data z;ﬁpropﬁate to the food and should be
applicable to a variety of similar products. They should therefore be based on data gathered at various production
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establishments operating under Good Hygienic Practices and applying the HACCP system.

Tn the establishment of microbiological limits, any changes in the microflora likely to occur during storage and
distribution (e.g. decrease or increase in numbers) should be taken into account.

5.3.2 Microbiological limits should take into consideration the risk associated with the microorganisms, and the
conditions under which the food is expected to be handled and consumed.  Microbiological limits should also take
account of the likelihood of uneven distribution of microorganisms in the food and the inherent variability of the
analytical procedure.

5.3.3 Ifa criterion requires the absence of a particular microorganism, the size and number of the analytical unit {as
well as the number of analytical sample units) should be indicated.

6.  SAMPLING PLANS, METHODS AND HANDLING

6.1 A sampling plan includes the sampling procedure and the decision criteria to be applied to a lot, based on
examination of a prescribed number of sample units and subsequent analytical units of a stated size by defined
methods. A well-designed sampling plan defines the probability of detecting microorganisms in a lot, but it should be
borne in mind that no sampling plan can ensure the absence of a particular organism. Sampling plans should be
administratively and economically feasible.

In particular, the choice of sampling plans should take into account:

risks to public health associated with the hazard;

the susceptibility of the target group of consumers;

the heterogeneity of distribution of microorganisms where variables sampling plans are employed; and

the Acceptable Quality Level' and the desired statistical probability of accepting a non-conforming lot.
For many applications, 2-or 3-class attribute plans may prove useful. 2 .

6.2  The statistical performance characteristics or operating characteristics curve should be provided in the
sampling plan. Performance characteristics provide specific inforation to estimate the probability of accepting a non-
conforming lot. The sampling method should be defined in the sampling plan. The time between taking the field
samples and analysis should be as short as reasonably possible, and during transport to the laboratory the conditions
(e.g. temperature) should not allow increase or decrease of the numbers of the target organism, so that the results
rteflect - within the limitations given by the sampling plan - the microbiological conditions of the lot.

7. REPORTING

7.1  The test report shall give the information needed for complete identification of the sample, the sampling plan,
the test method, the results and, if appropriate, their interpretation.

! The Acceptable Quality Level (AQL) is the percentage of non-conforming sample units in the entire lot for which the

sampling plan will indicate lot acceptance for a prescribed probability (usually 95 per cent).
z See ICMSF: Microorganisms in Foods, 2. Sampling for Microbiological Analysis. Principles and Specific
Applications, 2nd Edition, Blackwell Scientific Publications, 1986 (ISBN-0632-015-675).






