MICROBIOLOGICAL RISK ASSESSMENT SERIES

23

Multicriteria-based
ranking for risk
management of
food-borne parasites

$125-92L) NSSI




MICROBIOLOGICAL RISK ASSESSMENT SERIES

Multicriteria-based
ranking for risk
management of
food-borne parasites

- lq
i

Report of a Joint FAO/WHO Expert Mfating, i 1, ~; | 1 71/
3-7 September 2012, FAO Headquart fﬁzgm'p e tJ ;!

A

1
V!

Food and Agriculture Organization of the United Nations
World Health Organization

2014



The designations employed and the presentation of material in this information product do not
imply the expression of any opinion whatsoever on the part of the Food and Agriculture Organization
of the United Nations (FAQ) or of the World Health Organization (WHO) concerning the legal
status of any country, territory, city or area or of its authorities. or concerning the delimitation
of its frontiers or boundaries. The mention of specific companies or products of manufacturers,
whether or not these have been patented, does not imply that these are or have been endorsed or
recommended by FAO or WHO in preference to others of a similar nature that are not mentioned.
All reasonable precautions have been taken by FAO and WHO to verify the information contained
in this publication. However, the published material is being distributed without warranty of any
kind, either expressed or implied. The responsibility for the interpretation and use of the material
lies with the reader. In no event shall FAO and WHO be liable for damages arising from its use.

WHO Library Cataloguing-in-Publication Data:

Multicriteria-based ranking for risk management of food-borne parasites: report of a Joint FAQ/
WHO Expert Meeting, 3-7 September 2012, FAO Headquarters, Rome, Italy.

1.Food contamination. 2.Food parasitology. 3.Parasites. 4.Risk management - methods, |.World
Health Organization. Il.Food and Agriculture Organization of the United Nations.

ISBN 978 92 4 156470 0 (WHO) (NLM classification: WA 701)
ISBN 978-92-5-108199-0 (print) (FAO)

E-ISBN 978-92-5-108200-3 (PDF) (FAQ)

ISSN 1726-5274

Recommended citation:

FAO/WHO [Food and Agriculture Organization of the United Nations/World Health Organization].
2014. Multicriteria-based ranking for risk management of food-borne parasites. Microbiological
Risk Assessment Series No. 23. Rome. 302pp

FAO and WHO encourage the use. reproduction and dissemination of material in this information
product. Except where otherwise indicated. material may be copied. downloaded and printed for
private study, research and teaching purposes, or for use in nan-commercial products or services,
provided that appropriate acknowledgement of FAO and WHO as the source and copyright holder
is given and that their endorsement of users’ views, products or services is not implied in any way.
All requests for translation and adaptation rights, and for resale and other commercial use rights
should be made via www.fao.org/contact-us/licencerequest or addressed to copyright@fao.org.

FAO information products are available on the FAO website (www.fao.org/publications) and can be
purchased through publications-sales@fao.org.

© FAO/WHO 2014



For further information on the joint FAO/WHO
Activities on microbiological risk assessment, please contact:

Food Safety and Codex Unit

Food and Agriculture Organization of the United Nations
Viale delle Terme di Caracalla

00153 Rome, Italy

Fax: +39 06 57054593
E-mail: jemra@fao.org

Web site: http://www.fao.org/food/food-safety-quality

or

Department of Food Safety and Zoonoses
World Health Organization

20 Avenue Appia

1211 Geneva 27

Switzerland

Fax: +41 22 7914807
E-mail: foodsafety@who.int

Web site: http://www.who.int/foodsafety

Cover design:
Food and Agriculture Organization of the United Nations
and the World Health Organization

Cover picture:
© Dennis Kunkel Microscopy, Inc.



Acknowledgments

The Food and Agriculture Organization of the United Nations and the World
Health Organization would like to express their appreciation to all those who con-
tributed to the preparation of this report through their participation in the expert
meeting and the provision of their time, expertise, data and other relevant infor-
mation both before and after the meeting. Special appreciation is extended to Mr
Michael Batz for his work on the design and facilitation of the multicriteria-based
ranking exercise, and to Dr Andrijana Rajic for her valuable help, particularly in
the design and implementation of the pre-meeting activities, as well as the meeting
approach. All contributors are listed on the following pages.

Appreciation is also extended to all those who responded to the calls for data that
were issued by FAO and WHO, and brought to our attention data in official docu-
mentation or not readily available in the mainstream literature.

Final editing for language and preparation for publication was by Thorgeir
Lawrence.



Contributors

EXPERTS

Pascal Boireau, Director, Laboratory for Animal Health, Maisons Alfort, 23 av. du
Général de Gaulle, BP 67, 94703 Maisons-Alfort, France.

Jorge E. Bolpe, Head, Departamento de Zoonosis Rurales de Azul, Ministerio de
Salud de la Provincia de Buenos Aires, Calle Espana N° 770 (7300) Azul, Provincia
de Buenos Aires Argentina.

Allal Dakkak, Professor, Parasitology Unit, Department of Pathology and Veterinary
Public Health, OIE Reference Laboratory for Echinococcsis/Hydatidosis, Institut
Agronomique et Veterinaire Hassan II., B.P. 6202 Rabat-Instituts, Morocco.

Brent Dixon, Head, Food-borne Viruses, Parasites and Other Disease Agents,
Microbiology Research Division, Bureau of Microbial Hazards, Food Directorate,
HPFB, Health Canada, Ottawa, Ontario, Canada.

Ronald Fayer, Senior Scientist, United States Department of Agriculture,
Agricultural Research Service, Environmental Microbial and Food Safety
Laboratory, Beltsville, Maryland 20705, USA.

Jorge E. Gomez Marin, Director, Centro de Investigaciones Biomédicas de la
Universidad del Quindio, Avenida Bolivar 12N, Cédigo Postal 630004, Armenia,
Colombia.

Erastus Kangethe, Professor, Department of Public Health, Pharmacology and
Toxicology, University of Nairobi, Kenya.

Malcolm Kennedy, Professor, Graham Kerr Building, University of Glasgow,
Glasgow G12 8QQ, Scotland, UK.

Samson Mukaratirwa, Professor and Head, School of Biological and Conservation
Sciences, University of KwaZulu-Natal, Private Bag X54001, Durban 4000, South
Africa.

K. Darwin Murrell, Adjunct Professor, WHO/FAO Collaborating Centre for
Emerging Parasitic Zoonoses, Danish Centre for Experimental Parasitology,
Department of Veterinary Disease Biology, Faculty of Life Sciences, University of
Copenhagen, Frederiksberg, Denmark.

Tomoyoshi Nozaki, Director, Department of Parasitology, National Institute of
Infectious Diseases, 1-23-1 Toyama, Shinjuku, Tokyo 162-8640, Japan.



xii

Ynés Ortega, Associate Professor, Center for Food Safety, University of Georgia,
1109 Experiment St., Griffin, GA 30223, USA.

Subhash C. Parija, Professor and Head, Department of Microbiology, Jawaharlal
Institute of Post-graduate Medical Education and Research, Puducherry 605 006,
India.

Lucy Robertson, Professor, Parasitology Laboratory, Section for Microbiology,
Immunology and Parasitology, Institute for Food Safety and Infection Biology,
Norwegian School of Veterinary Science, PO Box 8146 Dep, 0033 Oslo, Norway.

Mohammad Bagher Rokni, Department of Medical Parasitology and Mycology,
School of Public Health and Institute of Public Health Research, Tehran University
of Medical Sciences, Iran.

Patrizia Rossi, Senior Research Scientist, Unit of Gastroenteric and Tissue Parasitic
Diseases, Department of Infectious, Parasitic and Immunomediated Diseases,
Istituto Superiore di Sanita. Viale Regina Elena 299, 00161 Rome, Italy.

Said Shalaby, Research Professor and Chairman, Department. of Research and
Application of Complementary Medicine Medical Division, National Research
Center, Cairo, Egypt.

Paiboon Sithithaworn, Professor, Department of Parasitology and Liver Fluke and
Cholangiocarcinoma Research Centre, Faculty of Medicine, Khon Kaen University,
Khon Kaen 40002, Thailand.

Rebecca Traub, Senior Lecturer, Veterinary Public Health, School of Veterinary
Sciences, University of Queensland, Australia.

Nguyen van De, Professor, Department of Parasitology, Hanoi Medical University,
Viet Nam.

Joke W.B. van der Giessen, Director, National Reference Laboratory for Food-
borne Parasites, National Institute of Public Health and the Environment
(RIVM), Laboratory for Zoonoses and Environmental Microbiology, Antonie van
Leeuwenhoeklaan 9, P.O. Box 1,3720 BA Bilthoven, The Netherlands.

RESOURCE PERSONS

Michael Batz, Head of Food Safety Programs, Emerging Pathogens Institute,
University of Florida, Gainesville, USA.

Annamaria Bruno, Joint FAO/WHO Food Standards Programme, Codex
Secretariat, Rome,

Verna Carolissen, Joint FAO/WHO Food Standards Programme, Codex
Secretariat, Rome.



Steve Hathaway, Director, Science and Risk Assessment Standards Branch,
Ministry of Agriculture and Forestry, Pastoral House 25, PO Box 2526, Wellington
6140, New Zealand.

Iddya Karunasagar, Fisheries and Aquaculture Department, Food and Agriculture
Organization of the United Nations.

Gillian Mylrea, Deputy Head, Department of International Trade, OIE World
Organisation for Animal Health, 12, Rue de Prony, 75017 Paris, France.

Patrick Otto, Animal Production and Health Division, Food and Agriculture
Organization of the United Nations.

Edoardo Pozio, Director, Unit of Gastroenteric and Tissue Parasitic Diseases,
Department of Infectious, Parasitic and Immunomediated Diseases, Istituto
Superiore di Sanita, Viale Regina Elena 299, 00161 Rome, Italy.

Andrijana Rajic, Nutrition and Consumer Protection Division, Food and
Agriculture Organization of the United Nations.

SECRETARIAT

Sarah Cahill, Nutrition and Consumer Protection Division, Food and Agriculture
Organization of the United Nations.

Marisa Caipo, Nutrition and Consumer Protection Division, Food and Agriculture
Organization of the United Nations.

Mina Kojima, Department of Food Safety and Zoonoses , World Health
Organization.

Simone Magnino, Department of Food Safety and Zoonoses , World Health
Organization.

Kaye Wachsmuth, International Public Health Consultant, PO Box 4488, DeLand,
FL 32721, USA.

DECLARATIONS OF INTEREST

All participants completed a Declaration of Interests form in advance of the
meeting. None were considered to present any potential conflict of interest.

xiii



Xiv

Abbreviations used in the report

CAC
CCFH
FAO
FERG
GAP
GHP
HACCP
OIE
WHO

Codex Alimentarius Commission

Codex Committee on Food Hygiene

Food and Agriculture Organization of the United Nations
WHO Food-borne Disease Epidemiology Reference Group
Good Agricultural Practice

Good Hygiene Practice

Hazard Analysis and Critical Control Points

World Organisation for Animal Health

World Health Organization



Executive Summary

At the 42nd Session (December 2010) of the Codex Committee on Food Hygiene
(CCFH), the Committee requested that FAO and WHO

“review the current status of knowledge on parasites in food and their
public health and trade impact in order to provide CCFH with advice
and guidance on the parasite-commodity combinations of particular
concern, issues that need to be addressed by risk managers, and the
options available to them.”

On the basis of this information, CCFH would determine the feasibility of devel-
oping general guidance as a framework for annexes that would address specific
parasite-commodity combinations.

To address this request FAO and WHO initiated a series of activities that culminat-
ed in an expert meeting on 3-7 September 2012. Preceding the meeting, relevant
data were identified and collated through a formal “call-for-data” and by written
reports from experts representing the African, Asian, Australian, European,
Near Eastern, North American and South American Regions. Some 93 potential
parasites were initially identified for consideration. Preliminary work was also un-
dertaken on the development of a ranking tool and experts provided inputs to
this through an on-line questionnaire. This preliminary ranking work combined
with additional discussions during the meeting, resulted in a list of 24 parasites for
ranking. Experts further identified specific vehicles of transmission for each of the
24 parasites.

It is important to note that food-borne parasitic diseases present some unique
challenges, and are often referred to as neglected diseases. Notification to public
health authorities is not compulsory for most parasitic diseases, and therefore
official reports do not reflect the true prevalence or incidence of the disease occur-
rences (under-reporting). The parasites have complicated life cycles, which may
include multiple hosts, some of which could become food, or the parasites them-
selves could contaminate food. The disease can present with prolonged incubation
periods (up to several years), be sub-clinical or asymptomatic, and epidemiological
studies associating illness with a specific food type may not be possible.

With technical guidance, the experts defined global criteria for evaluating the 24
food-borne parasites and rated each parasite along these criteria. The criteria can
be summarized as: (1) number of global illnesses; (2) global distribution; (3) mor-



bidity-acute; (4) morbidity-chronic; (5) percentage chronic; (6) mortality; (7) in-
creasing illness potential; (8) trade relevance; and (9) socio-economic impact. Each
criterion was then weighted by the experts in terms of their importance. The three
criteria for disease severity (3, 4 and 5) were combined into one criterion, giving
a total of 7 criteria weights, reflecting the relative importance of each criterion to
the overall score. The overall score for each parasite was calculated by normalized
parasite criteria scores multiplied by fractional weights, and summed.

The primary outputs of the expert meeting were the development of the ranking
tool and the actual global ranking, based primarily on public health concerns, i.e.
85% of weighting. The global ranking of food-borne parasites by “importance” and
their primary food vehicle in descending order was:

Taenia solium — Pork
Echinococcus granulosus — Fresh produce
Echinococcus multilocularis — Fresh produce

Toxoplasma gondii — Meat from small ruminants, pork, beef, game (red meat
and organs)

Cryptosporidium spp. — Fresh produce, fruit juice, milk
Entamoeba histolytica — Fresh produce

Trichinella spiralis — Pork

Opisthorchiidae — Freshwater fish

Ascaris spp. — Fresh produce

Trypanosoma cruzi — Fruit juices

Giardia duodenalis — Fresh produce

Fasciola spp. — Fresh produce (aquatic plants)

Cyclospora cayetanensis — Berries, fresh produce
Paragonimus spp. — Freshwater crustaceans

Trichuris trichiura — Fresh produce

Trichinella spp. — Game meat (wild boar, crocodile, bear, walrus, etc.)
Anisakidae - Salt water fish, crustaceans, and cephalopods
Balantidium coli — Fresh produce

Taenia saginata — Beef

Toxocara spp. — Fresh produce

Sarcocystis spp. — Beef and pork

Heterophyidae — Fresh and brackish water fish
Diphyllobothriidae — Fresh and salt water fish

Spirometra spp. - Fish, reptiles and amphibians



This ranking should be considered a “snapshot” and representative only of the in-
formation available at the time, the criteria used for ranking, and the weightings
assigned to those criteria. Also, some of these parasites had very similar rankings,
so it might be more relevant to consider the parasites in groups of concern, e.g. top
5, or top 10, rather than the individual ranking position. With more information
or with changing human and animal behaviour, and with climate change effects,
parasite scoring and subsequent ranking could also change. As with many phases
of risk analysis, it may be important to repeat and update the process on a regular
basis. In fact, with heavily weighted public health criteria, the ranking results in
part reflect risk defined as a function of the probability of an adverse health effect,
and the severity of that effect consequential to a hazard in food. If the parasites are
ranked only on trade criteria scores, the order of importance changes: Trichinella
spiralis, Taenia solium, Taenia saginata, Anisakidae and Cyclospora cayetanensis
are the top five. In this way, individual criteria can be considered, e.g. by CCFH,
outside of the total scoring and weighting processes to assure that specific concerns
can be addressed transparently and separately if needed.

Since criteria weights were calculated separately from the individual parasite
scoring, alternative weighting schemes reflecting the judgments of risk managers
could be used to generate alternative ranking, using the scoring of the parasites
undertaken by the expert meeting. Thus, the ranking process that was developed
was considered to be as important an output of the meeting as the ranking result,
since it allows the global ranking to be updated through changes in scoring and to
reflect the priorities of different groups of risk managers or stakeholders through
different weighting. The process can be completely re-run at national or regional
level using data more specific to that particular country or region.

Finally, the meeting also highlighted some considerations for risk management
including possible approaches for the control of some of these food-borne parasites.
Reference is also made to existing risk management texts as appropriate. This in-
formation, together with the global ranking of the parasites, the identification of
the primary food vehicles and information on food attribution, is aimed to assist
Codex in terms of establishing their priorities and determining the next steps in
terms of managing these hazards. However, it should be noted that management of
specific parasites may then require further scientific input, which it was not feasible
to provide as part of this present process.
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