CODEX ALIMENTARIUS COMMISSION

V/R) Fogeand paricuteure @) World Health
Y the United Nations i1 Organlzatlon

\iale delle Terme di Caracalla, 00153 Rome, Italy - Tel: (+39) 06 57051 - Fax: (+39) 06 5705 4593 - E-mail: codex@fao.org - www. codexalimentarius.net

Agenda Item 7 CX/FH 10/4217

JOINT FAO/WHO FOOD STANDARDS PROGRAMME

CODEX COMMITTEE ON FOOD HYGIENE

Forty-second Session
Kampala, Uganda, 29 November — 3 December 2010

PROPOSED DRAFT REVISION OF THE PRINCIPLES FOR THE ESTABLISHMENT AND
APPLICATION OF MICROBIOLOGICAL CRITERIA FOR FOODS
(At Step 3)

Prepared by the Australia, China, Denmark, European Union, Finland, France, Germany, Japan, New Zealand,
Singapore, Thailand, United Kingdom, United States of America, FAO, WHO, CIAA, ICD, ICMSF, IDF and ISDI.

Governments and interested international organizations are invited to submit comments on the attached
Proposed Draft Guidelines at Step 3 (see Appendix I) and should do so in writing in conformity with the
Uniform Procedure for the Elaboration of Codex Standards and Related Texts (see Procedural Manual of the
Codex Alimentarius Commission) to: Ms Barbara McNiff, US Department of Agriculture, Food Safety and
Inspection Service, US Codex Office, 1400 Independence Avenue, SW, Washington, D.C. 20250, USA,
FAX +1-202-720 3157, or email Barbara.McNiff@fsis.usda.gov with a copy to: Secretariat, Codex
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BACKGROUND

The 41% Session of the Committee on Food Hygiene agreed to request the 33 Session of the
Commission to approve new work on the revision of Principles for the Establishment and
Application of Microbiological Criteria for foods (CAC/GL 21-1997). The 33" Session of the
Commission approved this new work (N06-2010).

The Committee further agreed to establish a physical working group, led by Finland and co-chaired
and co-hosted by Japan, to revise the principles for circulation for comments at Step 3 and
consideration by the next session of the Committee.

The physical working group met on 25 — 28 May 2010 and prepared the revised principles (see
Appendix 1) for circulation at Step 3 for comments. The report of the working group is presented
below.
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Report of the Physical Working Group

1. The Physical Working Group (WG), co-chaired by Finland and Japan, met on 25-28 May 2010 in
Tokyo, with the attendance of delegates from Australia, China, Denmark, European Union, Finland,
France, Germany, Japan, New Zealand, Singapore, Thailand, United Kingdom and United States of
America, representatives from FAO and WHO, and observers from CIAA, ICD, ICMSF, IDF and ISDI.
A complete list of participants is provided in Appendix Il to this report.

2. The WG recalled that its mandate was to update the existing document of the “Principles for the
Establishment and Application of Microbiological Criteria for Foods (CAC/GL 21-1997)”, by following
the terms of reference of the WG as described in the Project Document in Appendix VI of ALINORM
13/33/13, aimed at reflecting the new risk management metrics namely Food Safety Objective (FSO),
Performance Objective (PO) and Performance Criteria (PC) and other quantitative microbiological limits
not currently dealt with in the original Microbiological Criteria (MC) document.

3. Prior to the substantive discussion, the WG had a general session, in which the following presentations
were provided, in order to facilitate a better understanding of the new metrics among participants, linked
to the establishment of MC, and to exchange views and information on either general or more particular
aspects relating to MC:

- A case-by-case risk assessment approach to compare the risk of a given batch to a defined base -
line risk, and its application to domestic and imported foods in Denmark (by the Delegation of
Denmark);

- Implementation of the EU regulation (2073/2005) regarding microbiological criteria for foodstuffs
and its application in Finland, including the use of National Guidance documents for government
and industry (by the Delegation of Finland);

- A general explanation about MC and the relationship(s) between MC and FSO/PO (by the
observer from ICMSF), which addressed: i) assessing the performance of MC/compliance with
FSO/PQO; ii) assumption concerning pathogen distribution in the lot of food; iii) specifying the
level of confidence in the rejection of non-conforming lots; iv) using appropriate analytical
methods and v) other important relevant aspects.

4. The WG was informed of the JEMRA’s ongoing work on the development of a web-based tool to study
the performance of microbiological sampling plans and related documentation, which could be used to
support the implementation of the revised Codex MC document.

5. The WG recalled the seven dash-points in Point 3 “Main aspects to be covered” of the Project Document
and considered how these could be addressed in updating the original MC document. On the approach to
revising the existing document, various opinions were shared among participants, as summarized below,
but not limited to:

i) The document should

- clearly state its scope and use (i.e. for use by governments, industry and Codex);

- provide practical guidance on how MC are established and applied in different circumstances and
on actions to be taken where there are non-conforming lots;

- be a more usable document for government and industry by looking at the reality of how MC are
applied including their future application in the context of FSO/PO;

- explain various purposes of MC in terms of sampling plans and limits (e.g. within-lot evaluation /
between-lot testing for food product acceptability; verification of process hygiene control /
validation of control measures in the context of HACCP);

- not only look at MC alone, but address MC in the context of a food safety risk management
system, as a whole;

- cover both food safety and hygiene indicators;
- explain the relationship between MC and new risk management metrics;

- include a section on mathematical methods/approaches and risk management decisions to set MC
for different purposes in a clear simple form, avoiding excessive technical detail;

- address ““uncertainty”” and *variability” related to sampling in establishing microbial criteria for
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testing end-products;

- describe a risk-based approach to setting a MC as a tool for good communication between
governments and industry with a view to achieving a FSO set by a national competent authority;
and

- address principles on setting of MC by Codex and the use of Codex-MC by governments in the
context of their national food safety standards.
ii) The title of the document should be amended, where necessary, to reflect the context.

6. The WG took into account the written comments submitted in advance by Australia, Brazil, European
Union, Finland, France, Germany, Ireland, United States of America, CIAA, ICMSF and IDF and
comments made during the meeting.

7. The key points brought forward in revising the existing document are summarized as follows (proposed
revised document is presented in Appendix | to this report):

Structure of the document

8. The WG re-structured the document to comprise: Section 1. Introduction; Section 2. Scope; Section 3.
Definition; Section 4. Purpose of MC; Section 5. Components of MC; Section 6. Relationships between
MC and other microbiological risk management metrics; and Section 7. Establishment and application of
MC.

Title of the document

9. The WG agreed to change the original title to the following: “Guidelines for the Establishment and
Application of Microbiological Criteria”.

Scope

10. It was agreed that this document should be intended for use by government and industry to assist in the
development of MC for both food safety and other aspects of food hygiene.

Section 3: Definition

11. The WG noted that the current definition for the term “MC” addressed only a product or a food lot but
not processing and the process environment and therefore revised the definition to capture the multi-
component nature of a MC and its utility to indicate the acceptability of a food, a process and/or a
process environment.

12. Other relevant terms used in the document are also listed with respective references.
Section 4: Purpose of MC

13. The WG, while noting that the current MC document mainly addressed the use of MC for rejection of
foods by government, agreed to highlight that “the design of a MC will depend on its purpose” and
explain different purposes for MC when applied by government or industry, as examples.

Section 5: Components of MC

14. An indication of the performance of the sampling plan was added as a component of MC in Section 5.1.
Section 5.2: Microbiological aspects of Criteria

15. The WG refined the original Section 5 of the current MC document. With the addition of a new
subsection (section 5.2.4), attention was drawn to “variability” and “uncertainly” of sampling when
establishing and applying MC.

Section 5.2.3: Microbiological Limits

16. Paragraph 14 was elaborated by reproducing the second paragraph of Section 5.3.1 in the original
principle document (CAC/GL 21-1997) and some modifications were made intended to pay attention to
any changes of the target microorganisms only, but not microflora.

17. One delegation regretted that this modification lost the original intent on the need to look at increase or
decrease of microflora in the establishment of the limits.

Section 5.2.5: Sampling plans
18. It was noted that the Codex Guidelines on Sampling (CAC/GL 50 -2004), referred to in this section,




CX/EH 10/42/7 page 4

19.

specifically related to sampling where distribution of microorganisms in foods was homogeneous, but
did not cover the control of non-homogeneous goods. It was observed that in many foods, the
distribution of microorganisms was heterogeneous hence the WG agreed that additional guidance was
necessary to account for such situations.

However, due to time constraints the WG did not elaborate the additional guidance, but agreed to
develop it as an annex in the future, taking into account technical and scientific input, where necessary.

Section 6: Relationship between MC and other microbiological risk management metrics

20.

21.

22.

23.

24.

The WG considered developing a bridge between the MC and the Microbiological Risk Management
documents (CAC/GL 63-2007). In this regard, two observers expressed the view that guidance was
necessary to adequately explain how to set MC from the output of risk assessments, including how to
relate MC to other microbiological risk management metrics.

Most delegations had the general view that it was useful to address the relationship between different
risk management metrics although this was not developed in detail during the meeting. The delegations
suggested simply referring to relevant existing Codex documents, in particular the MRM document,
which already stated the relationship between MC and the new metrics, with a view to avoiding any
unnecessary repetition.

Some delegations insisted that MC was not the same as PO/PC because setting a MC required more
scientific data particularly related to human health risks.

The WG noted that the relationship between MC and PO/PC was not yet universally acknowledged and
that ICMSF was going to update their own work regarding these new metrics.

After some discussion, the WG elaborated only a general text addressing this issue. It was noted that the
CCFH could elaborate a separate annex in future to provide more in-depth explanations and examples on
this matter, if this would be helpful.

Section 7: Establishment and application of microbiological criteria

25.

The WG elaborated this section in three parts to address the establishment, application and
review/reporting of MC, respectively.

Sub-section 7.1.2, para. 36

26.

27.

The WG had some discussion on possible modification of the text dealing with number and size of
analytical units, in relation to the following: “The number and size of analytical units should be [at least]
those stated in the sampling plan [and should not be modified]”.

One view expressed was that if sample number was increased with an aim of rejecting a lot, then this
practice was unfair to the producer. However, it was recognized that in some cases, sampling plans might
need to be modified to address particular situations, i.e. an outbreak or suspicion of adulteration. Some
delegations felt that a more correct way to deal with this kind of situation would be to increase the
sampling frequency rather than the sample number. Food business operators may also choose to test
more units than required in a sampling plan, e.g. to increase the likelihood of detecting contaminated
batches before placing on the market. The text was left in square brackets for further discussion in the
plenary of CCFH.

Subsection 7.2

28.

This Section 7.2 is intended to provide nine illustrative examples of scenarios for the use of MC, which
may apply to industry/government. The WG agreed that each example should contain the following
elements:

- Purpose (what is intended to be achieved);

- Who should establish and who should apply;

- Food, process or environment; Point in food chain where the MC is applied;
- Sampling plan (# of samples, sample size/units, sampling approach);

- Organisms of concern;

- Method(s)of analysis;

- Interpretation of results; and
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- (Nature of) actions in case of non-compliance.

29. Due to time constraints, the WG was unable to complete the drafting of the examples and expressed its
wishes to continue elaborating this section within the timeline of this work, taking into account the latest
scientific and technical information available.

30. The WG agreed to recommend that the forthcoming 42" Session of the Codex Committee on Food
Hygiene (CCFH) should discuss this section, in particular, as to whether the structure/elements of the
example section are sufficient , or needs to be rearranged, so that this part could be further elaborated in
a desirable format in future.

31. The WG identified the following 9 matters that would link to its future work plan and agreed to
recommend that the CCFH should discuss these points and provide direction and guidance on how to
address them in the course of further elaborating the document:

- Establishment of MC related to hygiene indicator microorganisms (in relation to paragraphs 11 -12
in Section 5.2.1);

- “Uncertainty” and “variability” of sampling (in relation to Section 5.2.4);

- Elaboration of the general process for establishing an MC and underlying statistical considerations
(including elaboration of sampling plan using mathematical approaches as Annex | referred in
paragraphs 17 and 20 of Section 5.2.5);

- Further elaboration of practical examples for establishment of MC including a MC for a toxin (in
Section 7.2);

- Consideration of whether MC for animal feed should be covered ;
- Consideration of a way forward to address MC for “processing” and “environment” ;

- how to feature the aspect of “communication” (in paragraph 9, point 6 in Section 4 and in Section
7.2.6), by use of MC, in the context of FSO/PO/PC needs to be further addressed; and

- New text relating to “frequency of applying a MC” needs to be elaborated (as Annex Il referred in
paragraph 23 of Section 7.1.2).

Conclusion

32. The WG agreed to submit the “Proposed Draft Guidelines for the Establishment and Application of
Microbiological Criteria”, which is presented in Appendix | to this report, for consideration at the
forthcoming 42" CCFH in November 2010.
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APPENDIX |

PROPOSED DRAFT GUIDELINES FOR THE ESTABLISHMENT AND APPLICATION OF

MICROBIOLOGICAL CRITERIA FOR FOODS AT STEP 3

INTRODUCTION

M)

)

©)

Diseases caused by food-borne pathogens constitute a major public health concern and the prevention
and control of these diseases are goals for industry and national governments. These goals have
traditionally been pursued, in part, through the establishment of metrics such as the microbiological
criterion (MC), reflecting knowledge and experience of good hygienic practice (GHP) and the impact
of potential hazards on consumer health. Advances in microbiological risk assessment (MRA)
techniques, and the use of the risk management framework are increasingly making possible a more
quantifiable estimation of the public health risk. This has led to a series of additional food safety risk
management metrics such as Food Safety Objective (FSO), Performance Objective (PO), and
Performance Criteria (PC), (see ref MRM doc). Where these metrics have been elaborated, they can
allow the establishment of a direct relationship between microbiological criteria and public health
outcomes.

The microbiological safety of foods is principally assured by the effective implementation of validated
control measures ideally ranging from adequate control at the source, through adequate product design
and process control, and the application of Good Hygienic Practice (GHP), in conjunction with the
application of HACCP. This preventive approach offers more advantages than reliance on
microbiological testing of individual lots of the final product to be placed on the market.

The required stringency of food safety control systems, including the microbiological criteria used,
should be appropriate to protect the health of the consumer and ensure fair practices in food trade. The
level of control should be based on risk and the performance should be verifiable.

SCOPE

(4)

®)

These Guidelines are intended to provide guidance on the establishment and application of
microbiological criteria at a specific point(s) in the food chain by industry and governments in the
context of a food safety control system. Codex Alimentarius also has a role in establishing
microbiological criteria at the international level. National governments can adopt Codex
microbiological criteria into their national standard systems or use them as a starting point for
addressing their intended public health goals. Industry should apply microbiological criteria within the
context of GHP/HACCP systems. This document is to be used in close conjunction with the Principles
and Guidelines for the Conduct of MRM (CAC/CL 63-2007).

These guidelines are applicable to microbiological criteria developed for both food safety and other
aspects of food hygiene.

DEFINITIONS

(6)

(")

A microbiological criterion is a metric which indicates the acceptability of a food, a process or a
process environment following the outcome of sampling and testing for microorganisms, parasites
and/or their toxins/metabolites

Other definitions relevant to these guidelines include:
Appropriate Level of Protection (ALOP)*
Food Safety Objective (FSO)?
Performance Objective (PO)?
Lot®
Sample*
Food safety control system®
Validation®

Verification®

'Guidelines for Food Import Control System (CAC/GL 47); 2 Codex Alimentarius Commission, Procedural Manual; *CAC/GL 63; “Guidelines
on Sampling (CAC/GL 50); *Guidelines for the Validation of Food Safety Control Measures (CAC/GL 69-2008)
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PURPOSE OF MICROBIOLOGICAL CRITERIA
(8) The design of the microbiological criterion will depend on its purpose.
(9)  Different purposes of microbiological criteria include but are not limited to the following:

evaluating a specific lot to determine its acceptance or rejection;
evaluating the acceptability of a lot on the basis of the estimated public health outcome;

validating critical limits under consideration for CCPs prior to the implementation or
modification of a HACCP plan;

4. verifying the performance of HACCP systems;

5. verifying the performance of all or part(s) of a food safety control systems;

6. communicating acceptance criteria between food business operators;

7. verifying the microbiological status of the processing and production environment;

8. validating that the selected control measures are capable of meeting quantified metrics such as
POs and/or food safety objectives;

9. verifying hygienic conditions for the primary production environment; and.

10. providing advisory guidelines to inform food manufacturers on levels which can be achieved
when applying best practices

COMPONENTS OF MICROBIOLOGICAL CRITERIA
A microbiological criterion should state all of the following components:
- the purpose of the microbiological criterion;
- the food, process or environment to which the criterion applies;
- the point in the food chain where the criterion applies;
- the microorganism, parasite, toxins or metabolites of concern and the reason for that concern
- aplan defining the number of samples to be taken and the size of the analytical unit-
- the microbiological limit(s)
- the number of analytical units that should conform to these limits;
- the analytical method(s) for detection and/or quantification
- an indication of the performance of the sampling plan; and
- the action to be taken when the criterion is not met.
Microbiological aspects of criteria
Microorganisms, parasites, toxins or metabolites of concern and the reason for that concern
(10) For the purpose of this document these include but are not limited to:

- bacteria, viruses, yeasts, moulds, and algae;
- parasitic protozoa and helminthes; and
- their toxins/metabolites.

(11) The microorganisms included in a microbiological criterion should be widely accepted as relevant - as
pathogens, indicator organisms or spoilage organisms of significance in relation to the stated purpose.
Organisms whose significance-is doubtful should not be included

(12) Where pathogens can be detected directly and reliably, consideration should be given to testing for
them in preference to testing for indicator organisms.
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Microbiological Methods

(13) Whenever possible, only methods should be used for which the reliability (accuracy, reproducibility,
inter- and intra-laboratory variation) has been statistically established in comparative or collaborative
studies in several laboratories or by single laboratory validation according to an internationally
recognized protocol . Moreover, preference should be given to methods which have been validated for
the stated purpose in relation to reference methods elaborated by international organizations. Although
the methods used should be the most sensitive and reproducible for the purpose, in certain cases
methods might sacrifice some degree of sensitivity and reproducibility in the interest of speed and
simplicity.

Microbiological limits

(14) In the establishment of microbiological limits in the context of microbiological criteria, any changes
(e.g. decrease or increase in numbers) in the levels of the target microorganism or toxin/metabolite
likely to occur after the point for which the microbiological criterion has been set should be taken into
account.

(15) Microbiological limits should also take account of the actual or most likely distribution of
microorganisms and the uncertainty and variability of the analytical procedures.

Variability and uncertainty

(16) An integral part of the development of food safety metrics, such as FSO, PO and PC from the view
point of competent authorities and of PO and PC from the business operator’s perspective, is a
consideration of the variability inherent in food ingredients, control measures, and ultimately the food
to be consumed that determine the range of results that can be expected when a food safety control
system is functioning as intended. When establishing microbiological criteria for such metrics, this
variability needs to be considered as well. Microbiological criteria should also be established with
sampling variability in mind. Likewise, any uncertainties associated with the parameters affecting the
food safety control system should be considered when establishing an integrated set of food safety risk
management metrics and the microbiological criteria that is intended to operationalise such metrics.

Sampling Plans

(17) In the development of sampling plans where the distribution of the microorganism within the food is
homogenous, the sampling plan should adhere to the Codex General Guidelines on sampling
(CAC/GL 50-2004); where not, the sampling plan should adhere to the guidance provided in Annex |
(to be developed).

(18) The type of sampling plan selected for the microbiological criterion will depend on the nature and
purpose of the microbiological criterion. Before specifying a sampling plan it is necessary to
understand the underlying distribution/variability of the microorganism (or parasite, toxin/metabolite)
in the food (ingredient, environment). Once the distribution has been determined or assumed the
degree of stringency of the sampling plan should be determined. This will depend on the stated
purpose of the microbiological criterion and can be expressed as a level of confidence in the result.

(19) Performance of a sampling plan is usually illustrated by its operational characteristics (OC) curve (see
CAC/GL 50-2004). OC curves can be used to evaluate the influence of individual parameters of the
sampling plan on the overall performance of the plan (i.e. number of samples (n); acceptability limit
(m); maximum number of nonconforming items permitted in the sample (c); and/or the unacceptable
level of contamination (M)).

(20) Tools for establishing the performance of sampling plans are being developed by FAO/WHO. (Ref:
Annex | to be developed)

RELATIONSHIP BETWEEN MICROBIOLOGICAL CRITERIA AND OTHER
MICROBIOLOGICAL RISK MANAGEMENT METRICS

(21) Where competent authorities have set an ALOP, and have derived an FSO and/or a PO as measures of
the required stringency of hazard control in the farm-to-fork chain, microbiological criteria could be
used to operationalise the FSO and/or PO. Notably, ALOP, FSO and PO are only set for pathogens
with a demonstrated health concern regarding the context of these metrics. Where food business
operators have established a PO, likewise, a microbiological criterion could be chosen as the
operational metric.
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(22)

(23)

Before deriving a microbiological criterion from an ALOP, the need for such metrics should be clearly
articulated. This is important since developing meaningful microbiological criteria in this way is a
complex process that requires considerable effort, including a quantitative risk assessment and
extensive mathematical modeling and computing power.

FSOs should be given effect by actions at earlier stages in the food chain by the competent authority
and/or the individual food business operator (e.g., food manufacturer). POs and PCs may be set by
individual businesses and where POs and PCs are appropriately validated, microbiological criteria
may not be needed. If used to verify that POs and PCs are being met, microbiological testing may be
infrequent (Ref: Annex Il to be developed).

ESTABLISHMENT AND APPLICATION OF MICROBIOLOGICAL CRITERIA
General Considerations

Establishment of microbiological criteria

(24)

(25)

(26)

(27)

(28)

(29)

(30)

Microbiological criteria should be science-based, and developed using a structured and transparent
approach.

Microbiological criteria for pathogens should be developed, where data are available, based on the
outcomes of microbiological risk assessment adhering to appropriate risk management and risk
communication processes.

A microbiological criterion should be established only when there is a need and when it can be shown
to be effective and practical for the stated purpose. Microbiological criteria for food safety should be
applied to the extent necessary to protect human life or health and set at a level that is not more trade
restrictive than required to achieve an importing member’s ALOP.

Mandatory microbiological criteria (i.e., standards written into national law or other governmental
regulations) should apply to those products and/or points of the food chain where no other effective
tools are available, and where they are expected to improve the degree of protection offered to the
consumer. Where these are appropriate they should be product-type specific and only applied at the
point of the food chain as specified in the regulation.

In keeping with the risk-based approach to more systematically relate the performance of a control
measure, a series of control measures or even an entire food control system to the level of control
needed to manage food safety problems, competent authorities may establish relevant microbiological
criteria as one of the means to articulate the level of stringency required at different points in the farm-
to-table continuum. In the governmental context, microbiological criteria are established to enable
verification of compliance to an FSO, a PO or PC set by competent authorities.

To fulfill the purposes of microbiological criteria for a food, consideration should be given to:
the intended use of the food;
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 and inactivation during
subsequent handling, storage, preparation and use;

the consumers concerned, including relevant vulnerable sub-populations, and consumption habits;
and

the cost/benefit ratio associated with the application of the criterion.

To fulfill the purpose of microbiological criteria for a process or the processing environment
monitoring, consideration should be given to:

Type of product and process/operation;
Type of samples;

Target organisms;

Sampling locations and number of samples;
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Frequency of sampling;
Sampling tools and techniques;
Analytical methods;

Data management; and

Action in case of positive results.

Application of microbiological criteria

(31)

(32)

(33)

(34)

(35)

(36)

A microbiological criterion is based on the examination of foods or other samples at a specific point in
the food chain to determine if the frequency and/or level of a microorganism, parasite or their
toxins/metabolites exceed a pre-established limit. The effective use of a microbiological criterion is
dependent on the selection of a sampling plan based on the above parameters to establish the
appropriate level of stringency. Since the levels/prevalence of a microorganism, parasite or their
toxins/metabolites can change over the course of manufacture, distribution, storage, marketing and
preparation, a microbiological criterion is generally established at a specified point in the food chain
and that particular microbiological criterion may not be pertinent at other points. Underlying a
microbiological criterion should be a transparent articulation of the pre-determined limit and the
rationale for the sampling plan chosen.

The frequency with which sampling is conducted to verify compliance with a microbiological criterion
should be based on risk.

It is the responsibility of competent authorities to set FSOs, and articulate a risk-based limit that
should be achieved operationally within the food chain, while providing flexibility for different
production, manufacturing, distribution, marketing, and preparation approaches. Microbiological
criteria can be used to assess compliance with the FSO and/or PO for a microorganism (Ref: Annex Il
to be developed).

In situations of non-compliance with microbiological criteria, corrective actions will be based on an
assessment of the risk to the consumer, the point in the food chain and the product-type specified.
These may include sorting, reprocessing, withdrawal and/or recall, rejection or destruction of product,
and/or further investigation to determine appropriate actions to be taken. Other actions by regulatory
authorities or business operators taken in response to the discovery of non-compliance may include
more frequent inspection and audits, fines, official suspension of operations, the loss of a contract with
a large buyer, or de-certification by a private standard-setting body. In addition, a firm’s compliance
history may impact its liability exposure and insurance rates. These exposures to potential increased
costs create economic incentives for food producing firms to limit the probability and degree of non-
compliance.

In addition to checking compliance with regulatory provisions, microbiological criteria may be applied
by food business operators to formulate design requirements and to examine end-products as one of
the measures to validate and/or verify the efficacy of the HACCP plan. Microbiological criteria may
be applied in environmental monitoring to verify the efficacy of prerequisite programs.

The number and size of analytical units should be [at least] those stated in the sampling plan [and
should not be modified].

Documentation, reporting and review of microbiological criteria

Documentation and record keeping

(37) Documentation and records are essential to support the microbiological criteria, e.g. documentation on

scientific evidence underpinning the microbiological criteria, records on application/ performance of
the microbiological criteria.

(38) Refer to Section 5.7 of the General Principles of Food Hygiene (CAC/RCP 1-1969). In addition, it is
important to understand that documentation and record keeping are implicit in food safety control
systems and support the establishment and application of microbiological criteria.

Reporting

(39) Reporting against the microbiological criteria may be required by some National Governments.

Assessment of the report including analysis of trends, should be carried out by a competent person (by
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the food business operator and where appropriate, the competent authority) and appropriate action
taken.

Review

(40) A review may be initiated by national governments, other governments, food businesses or consumers.

(41) A review may be carried out by government and/or food business.

(42) The risk management framework should be used to continuously improve, refine and adjust the
component parts of the microbiological criterion in relation to improved scientific knowledge and the
increasing knowledge of public health risk (FSO, PO, PC). This should take place whenever relevant
information becomes available. The goal should ultimately be to achieve a more quantifiable
estimation of the linkages between microbiological criteria and other metrics .

(43) Review should occur in response to changes in:

- afood safety control system
- a known pathogen (changes in prevalence and/or target distribution)
- the suitability of indicator organism
- afood
- atechnology /process
- available methods/appropriateness of test (viable/viable non culturable/dead)
- atrait of microorganisms (pathogen/non-pathogen), e.g. anti-microbial resistance
- population dietary intake patterns; and/or
- understanding/knowledge of risk
(44) Inareview and in response to an emerging issue, the following should be considered:
- food safety control system;
- whether it is with new and/or known pathogen/toxins/metabolites;
- food;
- process;
- problems with methods;
- population;
- understanding/knowledge of risk; and/or
- linkage to trade.

(45) The use of trend analyses should be considered by the food business operator and by the competent
authority as well for verification purposes, e.g. to see if a non-conformity is an accident (by
comparison with earlier results, e.g., consistency of conformity over the past years) or a shift (in a
situation of insufficient hygiene control).

(46) Review should include a system to record the data and their evaluation, e.g. performing trend analyses.

A long term review of the data is important to revise and adjust the review programme. It can also
reveal adverse trends or low level intermittent issues.

Guidance on the establishment and application of microbiological criteria used for different purposes

(47)

The following section contains illustrative examples of scenarios in which microbiological criteria are
used.

Microbiological criteria for evaluating a specific lot to determine its acceptance or rejection

lots with unknown hygienic history
lots that otherwise have questionable microbiological status
port of entry
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- routine inspection
(48) A lot should not be subjected to repeat testing for the same microbiological criteria.

microbiological criteria for evaluating the acceptability of a lot on the basis of the estimated public health
outcome

(49) In lot-by-lot testing based on quantitative risk assessment the acceptability of a lot may be defined as
the acceptable relative public health risk of the lot as compared to the average risk of lots. This
requires the use of quantitative risk assessment and the use of mathematical modeling in order to
estimate the relative risk. The risk estimation may include a combination of several risk factors such as
prevalence, concentration of microorganisms, subtypes and antimicrobial resistance pattern. This
approach allows direct estimation of the impact on the public health outcome.

(50) If all components of a microbiological criterion are included then this approach is in accordance with
the definition of a microbiological criterion.

Microbiological criteria for validating critical limits under consideration for CCPs prior to the
implementation or modification of a HACCP plan

Examples of the application of a microbiological criterion for a pathogen (e.g. Campylobacter)
in this context including:

- Pathogen reduction program for a commodity
- Verifying the efficacy of prerequisite programs

Microbiological criteria for verifying the performance of HACCP systems
- Trend analysis

Purpose: To determine if the HACCP system is working correctly.

Who: Industry establishes (may be guided by legal microbiological criteria). Industry applies primarily. CA
may apply to support audit.

Organism(s): Pathogen that is most likely to be present and/or indicators.

Sampling plan: frequency depending on number of lines/production size/product types/probability of
detection.

Method: Depends on limit and organism (absence/presence, MPN).
Action: Review monitoring system. Secondly, review system design.
Microbiological criteria for verifying the performance part(s) of a food safety control systems

Microbiological criteria for communicating acceptance criteria between food business operators (e.g. as
part of a contract between suppliers and buyers)

Microbiological criteria for verifying the microbiological status of the processing and production
environment

- performance of cleaning procedures
- Listeria spp. in food manufacturing facilities
- Cronobacter spp./Entereobacteriaceae in food manufacturing facilities

Microbiological criteria for validating that the selected control measures are capable of meeting quantified
metrics such as POs and/or food safety objectives

- Water used for shellfish farming
Microbiological criteria for verifying hygienic conditions for the primary production environment

- Whether the control measures in place are capable of controlling the incoming level of a hazard (e.g.
a Ho) to a degree that results in a specified hazard outcome (e.g. as expressed by a PO).

Microbiological criteria as microbiological advisory guidelines used to inform food manufacturers on levels
which can be achieved when applying best practices
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(51) Such criteria will be specific for the product and the stage in the food chain at which they will apply.
They are microbiological advisory guidelines used to inform food manufacturers on levels which can
be achieved when applying best practices. They may be stricter than the criteria used for regulatory
purposes and should, as such, not be used for legal action.
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APPENDIX 11

LIST OF PARTICIPANTS

CO-CHAIRPERSONS

Dr Sebastian Hielm

Senior Veterinary Officer

Ministry of Agriculture and Forestry
Department of Food and Health

PO Box 30, 00023, Government, FINLAND
Phone: +358 9 1605 3126

Fax: +358 9 1605 3338

E-mail: sebastian.hielm@mmm.fi

Dr Hiroshi Yoshikura

Adviser

Department of Food Safety
Pharmaceutical and Food Safety Bureau
Ministry of Health, Labour and Welfare
1-2-2 Kasumigaseki, Chiyoda-ku
Tokyo 100-8916 Japan

Phone: +81 3 3595 2326

Fax: +81 3 3503 7965

Email: codexj@mhlw.go.jp

MEMBER COUNTRIES

AUSTRALIA

Mr Paul Vanderlinde

Department of Agriculture, Fisheries & Forestry
Australian Government

Gpo box858, Canberra, 2601, Australia

Phone: +61 26 2723 152

E-mail: paul.vanderlinde@daff.gov.au

CHINA

Dr Xiumei Liu

National Institute of Nutrition and Food Safety
China Center for Disease Control and Prevention
No.7 Panjiayuan, Chaoyang District, Beijing, China,
100021

Phone: +86 10 6777 0158

Fax: +86 10 6771 1813

E-mail: xmliu01@yahoo.com.cn

DENMARK

Dr Jens Kirk Andersen

Division of Microbiology and Risk Assessment
Technical University of Denmark

Mgarkhgj Bygadel9, 2860, Sgborg, Denmark
Phone: +45 3588 7213

E-mail: jkia@food.dtu.dk

EUROPEAN UNION (EU, Menber Organization)
Dr Jérdbme Lepeintre

DG Health and Consumers

European Commission

Rue Froissart101, 1049, Brussels, Belguim

Phone: +32 2 299 37 01

Fax: +32 2 299 85 66

E-mail: Jerome.lepeintre@ec.europa.eu

FINLAND

Dr Maija Hatakka Annikki

Director, Food Safety

Finnish Food Safety Authority Evira
Huvilaharju 8 A, 02720, Espoo
Phone: + 358 50 5030366

Fax : +358 20 77 24353

E-mail maija.hatakka@kolumbus.fi

FRANCE

Dr Laurence Giuliani

General Directorate for Food-Division for Food Safety
Ministry of Food, Agriculture and Fisheries

251 rue de Vaugirard, FR-75732, PARIS Cedex 15
Phone: +33 1 49 55 84 94

Fax: +33 1 49 55 56 80

E-mail: laurence.giuliani@agriculture.gouv.fr

Prof. Olivier Cerf

Department of Food Hygiene, Alfort Veterinary School
7 avenue du Général de Gaulle FR-94700,
Maisons-Alfort, France

Phone: +33 1 43 96 70 34

E-mail: ocerf@vet-alfort.fr

GERMANY

Dr Niels Bandick

Department of Food Hygiene and Safety Concepts,
Federal Institute for Risk Assessment
Thielallee88-92, D-14195, Berlin, Germany
Phone: +49 30 1842 2101

Fax: +49 30 1842 2966

E-mail: niels.bandick@bfr.bund.de
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JAPAN

Dr Hajime Toyofuku

Section Chief (Food Safety)
Department of Education and Trainings Technology
Development

National Institute of Public Health
2-3-6 Minami Wako-shi

Saitama 351-0197 Japan

Phone: +81 48 458 6150

Fax: +81 48 469 0213

Email: toyofuku@niph.go.jp

Dr Fumiko Kasuga

National Institute of Health Scienes, Japan

1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501 Japan
Phone: +81 3 3700 9169

Fax: +81 3 3700 9527

E-mail: kasuga@nihs.go.jp

Mr Kenji Urakami

Deputy Director

Standards and Evaluation Division
Department of Food Safety
Pharmaceutical and Food Safety Bureau
Ministry of Health, Labour and Welfare
1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo
100-8916 Japan

Phone: +81 3 3595 2341

Fax: +81 3 3501 4868

Email: codexj@mhlw.go.jp

NEW ZEALAND

Ms Judi Lee

New Zealand Food Safety Authority
P.0.Box 2835

Wellrington 6011, New Zealand
Phone: +64 9 428 0621

Fax: +64 9 428 0621

E-mail: judi.lee@nzfsa.govt.nz

Ms Marion Castle

New Zealand Food Safety Authority
86 Jervois Qvay

P.O. Box 2835

Wellington 6011, New Zealand
Phone: +64 4 894 2473

Fax: +64 4 894 2643

E-mail: marion.castle@nzfsa.govt.nz

Ms Kathleen Shaw

New Zealand Food Safety Authority
P.O.Box 2835

Wellington 6011, New Zealand
Phone: +64 4 894 0644

E-mail: kathleen.shaw@nzfsa.govt.nz

SINGAPORE

Mr Leslie Phua

Deputy Director

Veterinary Public Health Laboratory Division
Laboratories Department

Agri-food & Veterinary Authority of Singapore
10 Perahu Road, S (718837) Singapore

Phone: +65 6795 2832

Fax: +65 6861 9491
E-mail: leslie_phua@ava.gov.sg

THAILAND

Mr Pisan Pongsapitch

National Bureau of Agricultural Commaodity and Food
Standards

Ministry of Agriculture and Cooperatives

50 Paholyothin Road, Jatujak, Bangkok, 10900
Phone: +66 2 5612277 ext 1421

Fax: +66 2 5613373

E-mail: pisan@acfs.go.th

Miss Virachnee Lohachoompol

National Bureau of Agricultural Commaodity and Food
Standards

Ministry of Agriculture and Cooperatives

50 Paholyothin Road, Jatujak, Bangkok, 10900
Phone: +66 2 5612277 ext 1422

Fax: +66 2 5613373

E-mail: virachnee@gmail.com

UNITED KINGDOM

Dr Paul Cook

Head of Microbiological Food Safety Branch
Hygiene and Microbiology Division

Food Standards Agency

Aviation House, 125 Kingsway,

London WC2B 6NH, UK

Phone: +44 207 276 8950

Fax: +44 207 276 8910
E-mail:Paul.cook@foodstandards.gsi.gov.uk

UNITED STATES OF AMERICA
Ms Virginia (Jenny) Scott

Senior Adviser

Office of food Safety

Food Drug Administration/CFSAN
5100 Paint Branch Parkway, 20740,
College Park, MD

Phone: +1 301 436 2166

E-mail: jenny.scott@fda.hhs.gov

Dr Kerry L. Dearfield

Scientific Advisor for Risk Assessment

United States Department of Agriculture

Food Safety and Inspection Service/OPHS

1400 Independence Ave, SW, 20250, Washington, DC
Phone: +1 202 690 6451

E-mail: Kerry.dearfield@fsis.usda.gov

INTERNATIONAL INTERGOVERNMENTAL
ORGANIZATION

Food and Agriculture Organization of the United
Nations(FAQO)

Dr Sarah Cahill

Nutrition and Consumer Protection Division

Viale Delle Terme di Caracalla, 00153, Rome, Italy
Phone: +39 06 57053614

Fax: +39 06 57054593

E-mail: sarah.cahill@fao.org
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World Health Organization (WHO)

Dr Peter K. BEN EMBAREK,

Food Safety & Nutrition

World Health Organization (WHQ) Office in China
# 401 Donwai Diplomatic Office Bldg.

23 Dongzhimenwai Dajie

Chaoyang District

Beijing 100600, PR China

Phone: +86 10 65327189 ext. 81281

Email: benembarekp@wpro.who.int

Ms Kazuko Fukushima

Technical Officer

Department of Food Safety and Zoonoses (FOS)
20, avenue Appia, 1211, Geneva, Switzerland
Phone: +41 22 791 2920

Fax: +41 22 791 4807

E-mail: fukushimaka@who.int

INTERNATIONAL NON-GOVERNMENTAL
ORGANIZATION

Confederation of European Food and Drink
Industries of the EU(CIAA)

Ms Laurence Blayo

Avenue des Arts43, 1040, Brussels, Belgium
Phone: +41 21 785 9254

E-mail: laurence.blayo@rdls.nestle.com

Please cc: b.kettlitz@ciaa.eu, l.oflaherty@ciaa.eu

Industry Council for Development

Dr Tim Jackson

Nestle USA,Inc, 800 N Brand blvd,USA
Phone: +1 818 319 2108(work mobile)
Fax: +1 818 637 3350
E-mail:tim.jackson@us.nestle.com

International Commission on Microbiological
Specifications for Foods(ICMSF)

Prof. Leon Gorris

Unilever, Safety & Environmental Assurance Centre
Colworth Science Park, MK44 1LQ, Sharnbrook
Phone: +44 12 3426 4798

Fax: +44 12 3426 4929

E-mail: LEON.GORRIS@unilever.com

Dr Jean-Louis Cordier
Operations/Quality Management
Nestlé Nutrition

Avenue Reller22, CH-1800, Vevey
Phone: +41 21 924 3413

Fax: +41 21 924 4526

E-mail: jean-louis.cordier@nestle.com

International Dairy Federation(IDF)

Mr Claus Heggum

Chief Consultant,

Danish Agriculture & Food Council

The Pavillion, Udkaersvej15, 8200, Aarhus
Phone: +45 33 39 48 07

E-mail: chg@If.dk,chg@If.dk

Mr Hideaki Kamikado

The Japanese National Committee of IDF
Nyugyo-Kaikan, 14-19kudan-kita, 1chome, Chiyoda-
ku,

Tokyo 102-0073 Japan

Phone: +81 3 3264 3731

Fax: +81 3 3264 3732

E-mail: idfjapan@rapid.ocn.ne.jp

International Special Dietary Foods Industries
(1sbl)

Dr Karl Edwin Olson

International Special Dietary Foods Industries(ISDN)
Rue de I’ Association50, 1000, Brussels, Belguim
Phone: +32 2 209 11 43

Fax: +32 221973 42

secretariat@isdi.org

SECRETARIAT

Japanese Secretariat

Dr Taro Tsukahara

Counsellor, Minister's Secretariat
Ministry of Health, Labour and Welfare
1-2-2, Kasumigaseki, Chiyoda-ku
Tokyo 100-8916 Japan

Phone: + 81 3 3595 2326

Fax: + 81 3 3503 7965

Email: codexj@mhlw.go.jp

Dr Eiji Hinoshita

Director

Office of International Food Safety
Policy Planning and Communication Division
Department of Food Safety

Ministry of Health, Labour and Welfare
1-2-2, Kasumigaseki, Chiyoda-ku
Tokyo 100-8916 Japan

Phone: +81 3 3595 2326

Fax: +81 3 3503 7965

Email: codexj@mhlw.go.jp

Ms Noriko Iseki

Senior Technical Officer

Policy Planning and Communication Division
Department of Food Safety

Ministry of Health, Labour and Welfare
1-2-2, Kasumigaseki,Chiyoda-ku,

Tokyo 100-8916 Japan

Phone: 81 3 3595 2326

Fax: 81 33503 7965

E-mail: codexj@mhlw.go.jp

Mr Ryusuke Matsuoka

Deputy Director

Inspection and Safety Division
Department of Food Safety
Pharmaceutical and Food Safety Bureau
Ministry of Health, Labour and Welfare
1-2-2 Kasumigaseki, Chiyoda-ku,
Tokyo 100-8916 Japan

Phone: +81 3 3595 2337

Fax: +81 3 3503 7964

E-mail: codexj@mhlw.go.jp

Mr Hiroyuki Uchimi

Section Chief

Standards and Evaluation Division
Department of Food Safety
Pharmaceutical and Food Safety Bureau
Ministry of Health, Labour and Welfare
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1-2-2 Kasumigaseki, Chiyoda-ku, Tokyo
100-8916 Japan

Phone: +81 3 3595 2341

Fax: +81 3 3501 4868

Email: codexj@mhlw.go.jp

Mr Haruo Ishitani

Technical Officer

Office of International Food Safety
Policy Planning and Communication Division
Department of Food Safety

Ministry of Health, Labour and Welfare
1-2-2 Kasumigaseki, Chiyoda-ku,
Tokyo 100-8916 Japan

Phone: +81 3 3595 2326

Fax: +81 3 3503 7965

E-mail: codexj@mhlw.go.jp

Ms Junko Irie

Office of International Food Safety

Policy Planning and Communication Division
Department of Food Safety

Ministry of Health, Labour and Welfare
1-2-2 Kasumigaseki, Chiyoda-ku,

Tokyo 100-8916 Japan

Phone: +81 3 3595 2326

Fax: +81 3 3503 7965

E-mail: codexj@mhlw.go.jp

Mr Yoshikiyo Kondo

Associate Director, International Affairs,

Food Safety and Consumer Policy Division,
Food Safety and Consumer Affairs Bureau
Ministry of Agriculture, Forestry and Fisheries
1-2-2 Kasumigaseki, Chiyoda-ku,

Tokyo 100-8950 Japan

Phone: + 81 3 5502 8732

Fax: + 81 3 3507 4232

Email : yoshikiyo _kondo@nm.maff.go.jp



