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• 18 food microbiologists from 13 different countries

• Oceania 2, N-America 4, S-America 2, Asia 5, Africa 1, Europe 4

• risk assessment, ecology/physiology, product and process development, public 

health, agriculture, food technology, food safety management, quality control and 

education

• assistance from an extensive network of consultants/experts 

• selected on technical expertise, not national delegates

• 6 academia, 6 government, 6 industry

• voluntary and without honoraria 

• 10 male, 8 female

ICMSF
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http://www.icmsf.org/



publications

(papers, books)

Software

tools

lay-man guides
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Resources from ICMSF
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Peer-reviewed publications

• Validation of control measures in a food chain using the FSO 

concept . Food Control, Volume 21, Issue 12, Supplement, 

December 2010, Pages 1716-1722

• Relating microbiological criteria to food safety objectives and 

performance objectives. Food Control, Volume 20, Issue 11, 

November 2009, Pages 967-979

• Use of epidemiologic data to measure the impact of food safety 

control programs. Food Control, Volume 17, Issue 10, October 

2006, Pages 825-837

50

Resources from ICMSF
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Peer-reviewed publications

• Principles for the establishment of microbiological food safety 

objectives and related control measures. Food Control, 9(6):379-

384 (1998).

• Potential application of risk assessment techniques to 

microbiological issues related to international trade in food and 

food products. J. Food Protection, 61(8):1075-1086 (1998).

• Establishment of microbiological safety criteria for foods in 

international trade. Wld. Hlth. Statist. Quart., 50:119-123 (1997).

• Choice of sampling plan and criteria for Listeria monocytogenes. 

Int. J. Food Microbiol.22:89-96 (1994)

50

Resources from ICMSF
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Discussion/opinion papers for Codex Alimentarius

• Principles for the establishment and application of microbiological 
criteria for foods (case studies for application of MCs; 2012)

• Use of Epidemiologic Data to Measure the Impact of Food Safety 
Control Programs (2005)

• Microbiological criteria for powdered infant formula (2005)

• The role of Food Safety Objectives in the management of the 
microbiological safety of food (2001)

• Sampling plans for microbiological safety criteria for foods in 
international trade (1996)

• Principles for the establishment and application of microbiological 
criteria for foods (1995)

• Control of L. monocytogenes in foods (1995)

50

Resources from ICMSF
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“Micro-organisms in Foods” book series

1978

1982/’86

1980

1988

1996
2002

1998/2005

2011
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Paper & software tool on performance of sampling plans

**The mean concentration detected is 1 cfu in 526g (if the assumed standard deviation is 0.8 

and probability of detection is 95%).
(Input into Codex standards for Cronobacter and Salmonella in PIF, CAC, 2008)

http://www.icmsf.org/main/software_downloads.html
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Paper & software tool to assess meeting FSO
http://www.icmsf.org/main/software_downloads.html
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Health CanadaHealth Canada

WORLD HEALTH 

ORGANISATION

12

50

(Inter)national organizations involved in the 

development of risk assessment principles and methods



Risk Analysis = the common framework

� Risk Analysis:

– Risk Management

– Risk Assessment

– Risk Communication

� Triggered by World Trade 

Organisation (WTO)

� Advocated by many 

governments and inter-

governmental organisations 

(FAO, WHO)
GHPs/GMPs/GAPs

HACCP

FSO/PO

RA

13



“Codex” Risk analysis – development timeline

FAO/WHO 
Conference 

recommendation to 
Codex re use of 

science

1991 1995

FAO/WHO
Expert Cons.

on RA

FAO/WHO
Expert Cons.

on MRA
FAO/WHO

Expert Cons.
on RM

FAO/WHO
Expert Cons.

on RC

1997 1998 20021999 2003

WTO SPS 
Agreement

Codex activities
Adoption of statements of principles re use of 
science and food safety risk assessment and 

risk analysis terminology
Adoption of risk analysis principles for Codex
Principles for risk analysis of foods derived 

from biotechnology

2000

FAO/WHO 
Expert Cons. 
on MRA and 
RM (JEMRA)

Meetings of JECFA and JMPR and ad hoc consultations 14



Codex Alimentarius RA Framework

Risk Communication

Risk Assessment Risk Management

• Hazard Identification

• Hazard Characterisation

• Exposure Assessment

• Risk Characterisation

• Risk Evaluation

• Option Assessment

• Option Implementation

• Monitoring & Review

Interactive exchange 

of information and opinions 

concerning risks

15



Ingredient 

level

Amount of 

product

Route of 

exposure

Retention 

factor

Consumer 

habits

Product

type
Toxicology 

data

Human data

QSAR

Frequency

of use

Biological 

equivalence

Safe history of 

use

Overall safety evaluation – define 

acceptability and risk management 

measures 

1. Hazard

identification

2. Hazard 

characterization

3. Exposure 

assessment

4. Risk 

characterization

16

Risk-based approach to evaluate food safety
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FAO/WHO PROGRAMME FOR 

THE PROVISION OF 

SCIENTIFIC ADVICE

CODEX ALIMENTARIUS 

COMMISSION

Responsibilities for risk management and 
for risk assessment at the international level

17



International level

Provision of 
scientific advice 
at international 

level
JECFA, 
JMPR, 
JEMRA, 

ad hoc expert 
consultations

Member 
Countries

WTO 
Agreements

Scientific 

advice

Standards, 

guidelines, 

related texts

Requests for 

advice, risk 

assessment

Needs, 

feasibility, 

inputs, etc. 

International 
risk manager

CODEX

18



JEFCA

Ad hoc consultations

JMPR

biotechnology

JEMRA

probiotics micronutrients
etc..

Providers of scientific advice

Chemical

Micro

19



• Meeting reports

• Technical reports 

– Risk assessments

– Monographs for specific chemical in foods

– Toxicological evaluations 

• Summary reports

– Rapid information dissemination

– Focussed more towards risk managers and less 
technical readers

Resources from Codex, FAO, WHO

20



JEMRA Output

MRA reports

“how to” 
guidelines

Guidelines on 
principles/process

21



JEMRA Output: CCFH use:

22



Microbiological Risk Assessments

23http://www.fao.org/food/food-safety-quality/scientific-advice/jemra/risk-assessments/en/

• Microbiological hazards associated with fresh produce 

• Viruses in foods

• Enterohaemorrhagic Escherichia coli (EHEC) in meat and 

meat products 

• Vibrio spp. in seafoods

• Salmonella in eggs and broiler chickens 

• Campylobacter spp. in broiler chickens

• Enterobacter sakazakii and other micro-organisms in 

powdered infant formula

• Listeria monoctogenes in ready-to-eat foods 



FAO/WHO MRAs Codex guidelines

Listeria monocytogenes in ready-

to-eat food

General principles of food 

hygiene for management of L. 

monocytogenes

Cronobacter spp (E. sakazakii) in 

infant formula

Recommended international 

code of practice for foods for 

infants and children

Vibrio spp. in seafood Risk management strategies for 

Vibrio spp. in seafood

Salmonella spp. in broiler 

chickens and eggs

Campylobacter spp. in broiler 

chickens

Risk management strategies for 

Salmonella and Campylobacter

in poultry



Scientific advice – Technology transfer
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http://www.mramodels.org/



http://www.mramodels.org/esak/



http://www.mramodels.org/ESAK/ModelSummary.aspx



JEMRA Resources

http://www.fao.org/food/food-safety-quality/scientific-advice/jemra/resources1/en/



http://www.who.int/foodsafety/chem/en/



http://www.who.int/foodsafety/chem/jecfa/en/



http://www.who.int/ipcs/en/



http://www.who.int/ipcs/assessment/public_health/chemicals_phc/en/index.html



http://www.who.int/ipcs/methods/harmonization/areas/ra_toolkit/en/index.html



For more information

• Codex web site: www.codexalimentarius.org

• FAO food safety website: http://www.fao.org/ag/agn

• WHO food safety website: http://www.who.int/foodsafety/en/
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Resources from ICD

36

• Industry Council for Development ; created in 1992; NGO status with 

FAO and WHO

• 2012 members: Ajinomoto, Mars, Nestlé, Unilever, Nestlé 

Progastronomia

• Mission: to improve public health through practical partnership

projects aimed at food safety and nutrition

• Major activities: 

– Development of training materials in food safety and nutrition,  

applicable worldwide

– Running training programmes in developing/less experienced 

countries

– Hubs in Jakarta and Accra to disseminate ICD further



ICD Training courses

37

� WHO/ICD Food Safety for nutritionists and 
other health professionals

� WHO/ICD Manual on HACCP: principles 
and practice

� ICD Progastronomia package for 
catering establishments

� FAO/ICD/WHO Manual on 
microbiological risk assessment



http://www.fao.org/food/food-safety-quality/scientific-advice/jemra/technology/en/



39http://www.sp-lab.net/fao/MRA/mra_en/index.html



40http://www.sp-lab.net/fao/MRA/mra_en/index.html



41http://www.sp-lab.net/fao/MRA/mra_en/index.html



42http://www.sp-lab.net/fao/MRA/mra_en/index.html
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• Resources  @ Risk.org (USA-based)
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Regional level Europe

SCIENTIFIC ADVICE

EFSA

FOOD SAFETY MANAGEMENT

EUROPEAN COMMISSION

44



The General Product Safety Directive Committee

The General Product Safety Directive (GPSD) Committee consists of delegates from national 

ministries or authorities responsible for product safety on the national level.

The committee assists the European Commission in several tasks related to the implementation of 

the GPSD. In particular, when the Commission takes decisions requiring the Member States to 

urgently introduce temporary measures restricting the placing on the market of products or 

requiring the withdrawal of products posing serious risks, it is assisted by the GPSD Committee. 

http://ec.europa.eu/consumers/safety/committees/index_en.htm



Risk Assessment Working Group 

Workshop on the new risk assessment Guidelines

http://ec.europa.eu/consumers/safety/committees/index_en.htm#rawg



http://www.efsa.europa.eu/en/efsawhat/riskassessment.htm



http://www.efsa.europa.eu/en/panels.htm



• Annual Report of EFSA‟s MRA Network Technical report - Published: 10 January 2012 

• AMR in commensal microorganisms Technical report - Published: 27 October 2011 

• Salmonella spp. in broiler (Gallus gallus) meat production External Scientific Report - Published: 26 

July 2011 

• A quantitative microbiological risk assessment of Campylobacter in the broiler meat chain External 

Scientific Report - Published: 7 April 2011 

• Revision of the quantitative risk assessment (QRA) of the BSE risk posed by processed animal 

proteins (PAPs) Scientific Opinion of the BIOHAZ Panel - Published: 11 January 2011 

• Salmonella in slaughter and breeder pigs Scientific Opinion of the BIOHAZ Panel - Published: 19 

April 2010 

• QMRA on Salmonella in Slaughter and Breeder pigs External Scientific Report - Published: 19 April 

2010 

• Risk assessment on parasites in fishery products Scientific Opinion of the BIOHAZ Panel-Published: 

14 April 2010 

http://www.efsa.europa.eu/en/publications.htm



• Citrinin in food and feed , Scientific Opinion of the CONTAM Panel - Published: 23 March 2012 

• T-2 and HT-2 toxins in food and feed, Scientific Opinion of the CONTAM Panel - Published: 19 

December 2011 

• Alternaria toxins in feed and food, Scientific Opinion of the CONTAM Panel - Published: 26 October 

2011

• Zearalenone in food , Scientific Opinion of the CONTAM Panel - Published: 21 June 2011 

• Nitrate in vegetables - children, Statement of the CONTAM Panel - Published: 9 December 2010 

• Ergot alkaloids in food and feed, Scientific Opinion of the CONTAM Panel - Published: 19 July 2012 

• Mineral oil hydrocarbons in food, Scientific Opinion of the CONTAM Panel - Published: 6 June 2012

• Brominated phenols and their derivatives in food, Scientific Opinion of the CONTAM Panel -

Published: 16 April 2012 

• TBBPA and its derivatives in food, Scientific Opinion of the CONTAM Panel - Published: 19 

December 2011 

http://www.efsa.europa.eu/en/publications.htm



• Peer review of the pesticide risk assessment of the active substance Paecilomyces fumosoroseus

strain FE 9901 Conclusion on Pesticides - Published: 12 September 2012 

• Peer Review of the pesticide risk assessment of confirmatory data submitted for the active 

substance diflubenzuron Conclusion on Pesticides - Published: 7 September 2012 

• Peer review of the pesticide risk assessment of the active substance Spodoptera littoralis

nucleopolyhedrovirus Conclusion on Pesticides - Published: 4 September 2012 

• Peer review of the pesticide risk assessment of the active substance Helicoverpa armigera

nucleopolyhedrovirus Conclusion on Pesticides - Published: 4 September 2012 

• Peer review of the pesticide risk assessment of the active substance penflufen Conclusion on 

Pesticides - Published: 21 August 2012 

• Peer Review of the pesticide risk assessment of the active substance methiocarb Conclusion on 

Pesticides - Published: 30 July 2012 

• Toxicological relevance of pesticide metabolites Scientific Opinion of the PPR Panel - Published: 26 

July 2012 

http://www.efsa.europa.eu/en/publications.htm



Development of a user-friendly interface version of the Salmonella source-

attribution model External Scientific Report - Published: 25 July 2012 

Development of a risk ranking framework on biological hazards Scientific 

Opinion of the BIOHAZ Panel - Published: 14 June 2012 

Lessons learnt from modelling biological hazards Scientific Opinion of the 

BIOHAZ Panel - Published: 14 June 2012 

Public health risks represented by certain composite products Scientific 

Opinion of the BIOHAZ Panel - Published: 14 May 2012 

http://www.efsa.europa.eu/en/publications.htm

Biological Hazards Panel publications





http://www.ilsi.org/Europe/Pages/HomePage.aspx



http://www.ilsi.org/Europe/Pages/Publications.aspx



Resources from ILSI-Europe
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http://www.ilsi.org/Europe/Pages/TF_RiskAnalysis.aspx

Risk Analysis in Food Microbiology Task Force

Mission

To advance the scientific basis of microbiological risk analysis. 

Objectives

• To contribute to the development of a conceptual framework and an 

agreed terminology for microbiological risk assessment, and

• To develop and improve tools to manage safety hazards and risks in food 

production systems.

http://www.ilsi.org/Europe/Pages/TF_RiskAnalysis.aspx
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Risk Analysis in Food Microbiology TF - Reports

D. Bean, F. Bourdichon, D. Bresnahan, et al. Risk Assessment Approaches to setting 

Thermal Processes in Food Manufacture. ILSI Europe Report Series 2012: 1-40.

J. Bassett, M. Nauta et al. Tools for Microbiological Risk Assessment. ILSI Europe 

Report Series 2012: 1-40.

J. Bassett, et al., Impact of Microbial Distributions on Food Safety. ILSI Europe 

Report Series 2010: 1-64.

A. Lammerding. Using Microbiological Risk Assessment (MRA) in Food Safety 

Management. ILSI Europe Report Series 2007: 1-36.

M. Reij, E. van Asselt, J-L Cordier, L. Gorris. Recontamination as a Source of 

Pathogens in Processed Foods. ILSI Europe Report Series 2005: 1-28.

M. Stringer. Food Safety Objectives - Role in Microbiological Food Safety 

Management. ILSI Europe Report Series 2004: 1-36.
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Risk Analysis in Food Microbiology TF- Articles & Monograph

S. Brul et al. ‘Omics’ technologies in quantitative microbial risk assessment. Trends 

in Food Science & Technology 2012: 1-13.

Jongenburger, I., L. Gorris, et al., Impact of Microbial Distributions on Food Safety. 

Quantifying impacts on public health and sampling. Food Control 26, 546-554.

Food Safety Objectives – Role in Microbiological Food Safety Management. Food 

Control 2005; 16(9): 775-830.

L.G.M. Gorris, J-L. Jouve and M.F. Stringer, Editors. Microbiological Risk 

Assessment. International Journal of Food Microbiology 2000; 58(3): 141-246.

JL Jouve, M.F. Stringer and A.C. Baird-Parker. Food Safety Management Tools. Food 

Science and Technology Today 1999; 13(2): 82-91.

M. van Schothorst. A Simple Guide to Understanding and Applying the Hazard 

Analysis Critical Control Point Concept -Third Edition. ILSI Europe Concise 

Monograph Series 2004 :1-23



Resources from ILSI-Europe
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http://www.ilsi.org/Europe/Pages/TF_RiskAssessment.aspx

Risk Assessment of Chemicals in Food Task Force

Scope

To critically review the risk assessment process in order to ensure the safety 

of chemicals in food, and examine the science base for new qualitative and 

quantitative methods to assess risks from components in the food chain 

(e.g. low molecular weight chemicals, micronutrients, macronutrients). 

Objectives

• The task force aims to improve methodologies and tools to assess the risk 

of food chemicals, and

• to develop a structured approach to weigh possible health risks of 

chemicals in foods against health benefits resulting from the same or 

different substances found in a particular food item.

http://www.ilsi.org/Europe/Pages/TF_RiskAssessment.aspx
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Risk Assessment of Chemicals in Food Task Force

C. Crews. Summary report of the workshop on MCPD and Glycidyl Esters in Food 

Products held in November 2011. ILSI Europe Report Series 2012: 1-24.

Summary report of the workshop on 3-MCPD Esters in Food Products. ILSI Europe 

Report Series 2009:1-32.

J.F. Borzelleca and H. Verhagen, Editors. Risk Characterisation of Chemicals in Food 

and Diet – Final part of Food Safety in Europe (FOSIE): Risk Assessment of 

Chemicals in Food and Diet. Food and Chemical Toxicology 2003;41(9):1205-1271.

S. Barlow et al., Guest Editors. Food Safety in Europe (FOSIE): Risk Assessment of 

Chemicals in Food and Diet. Food and Chemical Toxicology 2002;40(2/3):139-427.



Resources from ILSI-Europe
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http://www.ilsi.org/Europe/Pages/TF_RiskAssessmentGen.aspx

Risk Assessment of Genotoxic Carcinogens Task Force

Background

Carcinogens are chemicals that can increase the occurrence of tumours; 

those carcinogens that can damage DNA are referred to as genotoxic.

There is no international consensus on how to evaluate the risk of genotoxic

carcinogens that can be contained in food at low levels.

Objective

• To improve risk assessment of cancer caused by genotoxic carcinogens.

http://www.ilsi.org/Europe/Pages/TF_RiskAssessmentGen.aspx
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Risk Assessment of Genotoxic Carcinogens Task Force

A. Boobis, Editor. Application of the Margin of Exposure (MoE) Approach to 

Substances in Food that are Genotoxic and Carcinogenic. Food and Chemical 

Toxicology 2010; 48(Suppl.1): S1-S111.

A. Constable and S. Barlow. Application of the Margin of Exposure Approach to 

Compounds in Food which are both Genotoxic and Carcinogenic. ILSI Europe Report 

Series 2009: 1-35.

S. Barlow et al. Risk Assessment of Substances that are both Genotoxic and 

Carcinogenic. Food and Chemical Toxicology 2006; 44(10): 1636-1650.

J. O'Brien et al. Approaches to the Risk Assessment of Genotoxic Carcinogens in 

Food: A Critical Appraisal. Food and Chemical Toxicology 2006; 44(10): 1613-1635.
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Risk Assessment of Genotoxic Carcinogens Task Force



Resources from ILSI-Europe
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http://www.ilsi.org/Europe/Pages/TF_NovelFoods.aspx

Novel Foods and Nanotechnology Task Force

Scope

The remit of the task force is to review how novel foods, novel food 

ingredients and new processing techniques should be evaluated 

scientifically from safety and nutritional viewpoints. 

Due to its work on food biotechnology, the task force gained substantial 

knowledge in assessing the safety and nutrition of novel foods. 

This knowledge was broadened in recent years due to various networking 

activities and the project on the safety assessment of engineered 

nanomaterials (ENMs) in food.

http://www.ilsi.org/Europe/Pages/TF_NovelFoods.aspx
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Novel Foods and Nanotechnology Task Force

J. Howlett. Practical Guidance for the Safety Assessment of Nanomaterials in Food. 

ILSI Europe Report Series 2012: 1-16.

A.Cockburn, R. Bradford et al. Approaches to the safety assessment of engineered 

nanomaterials (ENM) in food. Food and Chemical Toxicology 2012; 50: 2224-2242.

P. Hepburn, J. Howlett et al. The Application of Post-Market Monitoring to Novel 

Foods. Food and Chemical Toxicology 2008; 46: 9-33.

A. Constable, D. Jonas et al. History of Safe Use as Applied to the Safety 

Assessment of Novel Foods and Foods Derived from Genetically Modified

Organisms. Food and Chemical Toxicology 2007; 45: 2513-2525.

J. Howlett, D.G. Edwards et al. The Safety Assessment of Novel Foods and Concepts 

to Determine their Safety in Use. International Journal of Food Sciences and 

Nutrition 2003; 54: 1-32.
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68http://foodrisk.org/



FoodRisk.org is operated by Joint Institute for Food Safety and Applied 

Nutrition (JIFSAN) in collaboration with the Center for Food Safety and Applied 

Nutrition from US Food and Drug Administration (CFSAN/FDA) and the Food 

Safety and Inspection Services from US Department of Agriculture 

(FSIS/USDA).

The aim of FoodRisk.org is to assist professionals involved with the many 

aspects of risk analysis as it pertains to the safety of our food. 

On FoodRisk.org you will find unique datasets, tutorials, tools, and links to 

numerous sources of information. 

While initial emphasis was on microbial pathogens and their toxins, this is 

being expanded to other chemicals and toxins.

http://foodrisk.org/aboutus/ 69



http://foodrisk.org/tools/ 70



http://foodrisk.org/ramodels/ 71



http://foodrisk.org/rarepository/ 72

Microbial Risk Assessment Repository

The repository contains completed food safety microbiological risk 

assessments. 

The documents deal with zoonotic pathogens, as well as mycotoxins, 

viruses, and parasites, in both food and water. 

Antibiotic resistance risk assessments are also included.



http://foodrisk.org/databases/ 73



http://foodrisk.org/learningresources/ 74



http://foodrisk.org/software/ 75



http://foodrisk.org/exclusives/ 76



http://foodrisk.org/ra/ 77



Summary

• Around the world, governments are adopting Risk Analysis 
as the framework for risk-based decision making.

• While risk assessment approaches and methods for 
chemical hazards are long established, those for 
microbiological hazards are rather new.

• Many resources are available to food safety professionals 
that need to acquire skills in risk assessment.

• True skills will only develop through experience and use in 
practice.

• In support of this, an international community of practice 
of risk assessors would be very beneficial.
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Thank you


