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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 speci�c 
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 identi�ed 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 identi�ed 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. �is preliminary ranking work combined 
with additional discussions during the meeting, resulted in a list of 24 parasites for 
ranking. Experts further identi�ed speci�c 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 o�en referred to as neglected diseases. Noti�cation to public 
health authorities is not compulsory for most parasitic diseases, and therefore 
o�cial reports do not re�ect the true prevalence or incidence of the disease occur-
rences (under-reporting). �e parasites have complicated life cycles, which may 
include multiple hosts, some of which could become food, or the parasites them-
selves could contaminate food. �e disease can present with prolonged incubation 
periods (up to several years), be sub-clinical or asymptomatic, and epidemiological 
studies associating illness with a speci�c food type may not be possible.

With technical guidance, the experts de�ned global criteria for evaluating the 24 
food-borne parasites and rated each parasite along these criteria. �e criteria can 
be summarized as: (1) number of global illnesses; (2) global distribution; (3) mor-
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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. �e three 
criteria for disease severity (3, 4 and 5) were combined into one criterion, giving 
a total of 7 criteria weights, re�ecting the relative importance of each criterion to 
the overall score. �e overall score for each parasite was calculated by normalized 
parasite criteria scores multiplied by fractional weights, and summed.

�e 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. �e global ranking of food-borne parasites by “importance” and 
their primary food vehicle in descending order was:

Taenia solium – Pork
Echino coccus granulosus – Fresh produce
Echino coccus multi locularis – Fresh produce
Toxoplasma gondii – Meat from small ruminants, pork, beef, game (red meat 

and organs)
Crypto sporidium spp. – Fresh produce, fruit juice, milk
Entamoeba histolytica – Fresh produce
Trichinella spiralis – Pork
Opisthorchiidae – Freshwater �sh
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 �sh, crustaceans, and cephalopods
Balantidium coli – Fresh produce
Taenia saginata – Beef
Toxocara spp. – Fresh produce
Sarcocystis spp. – Beef and pork
Heterophyidae – Fresh and brackish water �sh
Diphyllobothriidae – Fresh and salt water �sh
Spirometra spp. – Fish, reptiles and amphibians
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�is 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 e�ects, 
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 re�ect risk de�ned as a function of the probability of an adverse health e�ect, 
and the severity of that e�ect 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 �ve. In this way, individual criteria can be considered, e.g. by CCFH, 
outside of the total scoring and weighting processes to assure that speci�c concerns 
can be addressed transparently and separately if needed. 

Since criteria weights were calculated separately from the individual parasite 
scoring, alternative weighting schemes re�ecting the judgments of risk managers 
could be used to generate alternative ranking, using the scoring of the parasites 
undertaken by the expert meeting. �us, 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 
re�ect the priorities of di�erent groups of risk managers or stakeholders through 
di�erent weighting. �e process can be completely re-run at national or regional 
level using data more speci�c 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. �is in-
formation, together with the global ranking of the parasites, the identi�cation 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 
speci�c parasites may then require further scienti�c input, which it was not feasible 
to provide as part of this present process.
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CHAPTER 1 -BACKGROUND 1

1
Background 

Infectious diseases caused by food-borne parasites, generally de�ned as 

“ Any organism that lives in or on another organism without bene�ting 
the host organism; commonly refers to pathogens, most commonly in 
reference to protozoans and helminths.” 

(CDC, NO DATE)

are o�en referred to as neglected diseases, and from the food safety perspective 
parasites have not received the same level of attention as other food-borne bio-
logical and chemical hazards. Nevertheless, they cause a high burden of disease 
in humans. �e infections may have prolonged, severe, and sometimes, fatal 
outcomes, and result in considerable hardship in terms of food safety, security, 
quality of life, and negative impacts on livelihoods. 

Food-borne parasites can be transmitted by ingesting fresh or processed foods 
that have been contaminated with the transmission stages (spores, cysts, oocysts, 
ova, larval and encysted stages) via the environment; by animals (o�en from their 
faeces); or by people (o�en due to inadequate hygiene). Food-borne parasites 
can also be transmitted through the consumption of raw and under-cooked or 
poorly processed meat and o�al from domesticated animals, wild game and �sh 
containing infective tissue stages (Sli�o, Smith and Rose, 2000). Despite the fact 
that the parasite does not replicate outside a live host, food processing techniques 
in common use can arti�cially amplify the quantity of contaminated food that 
reaches the consumer, increasing the number of human cases (e.g. sausage made 
from meats of di�erent origin).



MULTI CRITERIA-BASED RANKING FOR RISK MANAGEMENT OF FOOD-BORNE PARASITES2

Noti�cation to public health authorities is not compulsory for most parasitic 
diseases, and therefore o�cial reports do not re�ect the true prevalence or 
incidence of the disease (under-reporting) that occurs. Although the global impact 
of food-borne diseases on public health is largely unknown due to limited data, the 
burden of disease caused by some parasites has been estimated by the WHO Food-
borne Disease Epidemiology Reference Group (FERG). FERG (Fürst, Keiser and 
Utzinger, 2012) assessed the global burden of human food-borne trematodiasis 
with data for the year 2005, and estimated that 56.2 million people were infected 
by food-borne trematodes, of which 7.8 million su�ered from severe sequelae and 
7158 died worldwide. �is and other FERG papers include individual parasites and 
country data, as well as disability calculations, but reports do not routinely provide 
food attribution data.

�e complexities of the epidemiology and life cycle of each parasite play a central 
role in the identi�cation, prevention and control of the risks associated with food-
borne parasitic diseases. Surveillance for parasitic diseases is complicated by the 
o�en prolonged incubation periods, sub-clinical nature and unrecognized, chronic 
sequelae. �e spread of food-borne parasitic diseases is enhanced by changes in 
human behaviour, demographics, environment, climate, land use and trade, among 
other drivers. (Orlandi et al., 2002; Macpherson, 2005; Broglia and Kapel, 2011). 
Some examples worth mentioning in the context of this report are the globaliza-
tion of food trade, which o�ers new opportunities for dissemination; variations in 
food preferences and consumption patterns, such as the expected global increase 
in meat consumption in emerging countries over the next 20 years; the increasing 
tendency to eat meat, �sh or seafood raw, under-cooked, smoked, pickled or dried; 
or the demand for exotic foods such as bush meat or wild game. �e impact of 
climate change on parasite life cycles in the environment will depend on several 
factors, such as the number of hosts (one, two or more) involved in the transmis-
sion, the presence or absence of intermediate hosts or vectors, free living stages1 
and reservoir host species (Mas-Coma, Valero and Bargues, 2009; Polley and 
�ompson, 2009). �e potential for climate change could a�ect parasite host(s) 
habitats, present a greater likelihood of contamination due to extreme weather 
events, and create increased pressure on some food sources (Davidson et al., 2011). 

Options for control of some parasites that can cause human and zoonotic diseases 
have been addressed collaboratively by FAO, WHO and the World Organisation 
for Animal Health (OIE). Extensive guidelines for the surveillance, management, 
prevention and control of taeniosis/cysticercosis and trichinellosis have been 
published in 2005 and 2007, respectively, and OIE is currently revising the chapter 
in the Terrestrial Animal Health Code for Trichinella spp., Echino coccus granulosus 

1 For the purposes of food-borne animal parasite discussions, a free-living stage is a stage of a parasite that lives 
outside of its host or hosts (Rohr et al., 2011). 
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and Echino coccus multi locularis. Aquaculture product standards are addressed by 
the Codex Alimentarius Commission (CAC) and the FAO Fisheries and Aquacul-
ture Department. EU directives for food-borne parasites already exist. However, 
increased multidisciplinary collaboration is needed for risk-based prevention and 
control of parasites at all stages of the production-to-consumption continuum. 
Such control is necessary to safeguard public health and minimize production 
problems and economic losses caused by parasites.

One of the CAC committees, the Codex Committee on Food Hygiene (CCFH), 
is currently developing “Guidelines for the Control of Speci�c Zoonotic Parasites 
in Meat: Trichinella spiralis and Cysticercus bovis2”, working in close cooperation 
with OIE. In undertaking this work the Committee recognized the need to address 
food-borne parasites more broadly, based on their risk to human health as well as 
their socio-economic and trade impacts, and, if needed, to provide more general 
guidance for their control. �erefore, at its 42nd Session (December 2010) 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 the CCFH with advice 
and guidance on the parasite-commodity combinations of particular 
concern, the issues that need to be addressed by risk managers, and the 
options available to them.” 

On the basis of this information, CCFH would evaluate the feasibility of develop-
ing a general guidance document that would provide a framework where annexes 
could address speci�c parasite×commodity combinations. FAO and WHO 
convened an Expert Meeting on Food-borne Parasites on 3–7 September 2012 at 
FAO Headquarters, Rome, Italy, to respond to the request of the CCFH. 

2 Clari�cation note to the CCFH: During the expert meeting, the more precise taxonomic term Taenia saginata was 
used instead of the older and less formal designation, Cysticercus bovis. �e human disease is taeniasis due to the 
tapeworm form, while the cattle disease is cysticercosis due to the metacestode (cysticercus) form (Flisser, Craig 
and Ito, 2011). 
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2
Objectives and approach

�e objectives of the meeting were as follows:

•	 To	develop	a	ranked	list	of	food-borne	parasites	of	global	importance.	
•	 To	 identify	 the	 foods	 of	 greatest	 concern	 for	 the	most	 important	 food-

borne parasites.
•	 To	provide	an	overview	of	 the	risk	management	options	and	approaches	

available for the control of the most highly ranked food-borne parasites.

A systematic, evidence-based approach was taken to prioritize the food-borne 
parasites of global importance. An expert-based, multi criteria ranking tool was 
designed, and implemented during the meeting. It built on data gathered in 
advance of the meeting by means of an FAO/WHO formal “call for data” and 
through electronic working procedures facilitated by the FAO/WHO Secretariat. 
Additional data came from detailed presentations at the meeting itself. Results of 
this ranking exercise achieved the �rst objective and informed systematic discus-
sions to address the second and third objectives. 

�e meeting was attended by 21 internationally recognized experts in food-borne 
parasites from 20 countries covering all global regions, together with 9 resource 
people and the FAO/WHO secretariat, as well as additional resource people from 
FAO and WHO (see list of Contributors in the front matter). �e expert meeting 
was chaired by Dr Joke van der Giessen, Dr Brent Dixon served as Vice-Chair and 
Dr Rebecca Traub served as Rapporteur. 
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�e process used to rank food-borne parasites and identify risk management strat-
egies is shown in Figure 1. �e process comprised 6 primary steps: (1) Identi�ca-
tion of parasites for ranking; (2)  Identi�cation of key foods of concern for each 
parasite; (3) Identi�cation and de�nition of criteria by which each parasite would 
be evaluated; (4) Expert scoring of each parasite based on the criteria; (5) Weight 
importance of each criterion in overall parasite scoring; and (6)  Calculation of 
parasite scores and subsequent ranking. As shown in the �gure, some steps can be 
further broken down into stages, many of which began prior to the meeting. �e 
�gure also shows which activities in the process were primarily conducted by the 
FAO/WHO secretariat and which were done entirely by experts or by experts with 
FAO/WHO facilitation.

�e expert-based parasite ranking exercise was developed following a multi criteria 
assessment (MCA) approach. It was speci�cally based on a number of similar as-
sessments conducted for zoonotic and infectious diseases in the past few years (e.g. 
Anderson et al., 2011; Cardoen et al., 2009; Havelaar et al., 2010; Humblet et al., 
2012; Krause et al., 2008; Ng and Sargeant, 2012). Most of these ranking approach-
es follow a similar multi criteria approach in which a set of hazards are evaluated 
with a set of criteria, including but not limited to public health, and then overall 
scores are computed based on a weighting of those criteria. �ere is no standard 
methodology for conducting a multi criteria assessment, however, as such ranking 
exercises are designed for speci�c risk management contexts, they are inevitably 
constrained by resources, time and data availability. 

�e multi criteria-based ranking process included a number of e�orts to collect, 
collate and share data and acquired knowledge. Published information was 
collected from the peer reviewed literature. �is included the publications from 
the FERG Parasitic Diseases Task Force, FAO/WHO/OIE guidelines and others. 

In the 2011 call for data, FAO and WHO requested information on (1)  impact 
of food-borne parasitic diseases; (1A)  impact on public health and (1B)  socio-
economic impact; (2) monitoring and inspection systems; (3) control and man-
agement; (4) risk assessment and risk pro�les; and (5) risk ranking. Twenty-two 
member countries and one regional body (EU) responded. Results showed that 
most had adopted surveillance systems for food-borne parasitic diseases (n=20); 
monitoring and inspection systems for food-borne parasites (n=15); and appro-
priate control and management measures (n=15). However, data or information, 
or both, on socio-economic impact, were very limited, as were risk assessments, 
pro�les and ranking. Most of the respondents recognized that Trichinella, Crypto-
sporidium, Echino coccus, Giardia, Toxoplasma and Taenia were important as food-
borne pathogens.
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FIGURE 1.  Flow chart of the multi criteria ranking exercise

Written reports were produced in advance of the meeting for each of seven geo-
graphic regions: Africa, Asia, Paci�c (only included Australia), Europe, Near East, 
North America and South America. Presentations based on these reports were 
made by the experts at the meeting. �e regional reports considered the current 
overall quantity and quality of data at the regional and global levels; burden of 
disease and food attribution; data on parasite prevalence, incidence and concen-
tration in the main food categories; agri-food trade; consumer perception; social 
sensitivity; and risk management options. �ese reports were used by the experts 
in their deliberations during the meeting (see Annex 8 of this report).

An online questionnaire was sent to the 21 experts to examine the importance of 
criteria by which parasites might be evaluated and to elicit experts’ initial judgments 
on the global and regional importance of each of 93 parasites. �e questionnaire 
also captured information about the background and expertise of each expert.
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2.1  IDENTIFICATION OF PARASITES

Following a “call for data” (July 2011) and input from experts, a comprehensive 
list of 93 parasites was created. �is list was intended to capture the global set of 
human parasites for which consumption of food may be a relevant pathway.

An online questionnaire (July 2012) was sent to experts and each expert was asked 
to score the global and regional importance of each parasite from “not important” 
to “very important.” It was decided that scoring 93 parasites was beyond the scope 
of the meeting, so results from these scores were used to create a three-tiered initial 
prioritization of parasites (Table A1 in Annex 1). 

�is initial prioritization was then used by experts in a screening exercise conducted 
at the meeting. Led by the Chair and Vice-Chair, experts reduced the parasite list 
by using inclusion and exclusion criteria. First, parasites were grouped by species 
or genera (Table  A1.2 in Annex  1); then, where applicable, based on common 
transmission routes, clinical manifestations and attributable food-borne sources. 
Parasites were excluded when the proportion of food-borne illnesses was negli-
gible or when parasites were only relevant in a limited geographic area (Table A1.3 
in Annex 1). �e result was a �nal list of 24 parasites to be ranked.

2.2  DEFINITION OF PRIMARY AND SECONDARY  
  PARASITE AND FOOD PATHWAYS

In order to characterize primary food-borne pathways for key parasites, an eight-
category food scheme was developed and incorporated into regional written 
reports generated by experts prior to the meeting. In their reports, experts identi-
�ed speci�c foods within these categories and provided references to support food 
associations. �ese categories were created to capture both food animal reservoirs 
and hosts, as well as foods contaminated within the food chain (such as produce 
contaminated by water). 

Following discussion at the meeting, consensus was reached among the experts 
on a food scheme comprising �ve broad categories (land animals; aquatic animals; 
dairy products; plants; and other) and seventeen sub-categories. �is scheme is 
shown in Table 1.

�is scheme was then applied to each of the 24 parasites, and used to identify the 
primary food vehicles associated with each parasite. For some parasites, secondary 
food vehicles were also de�ned, as shown in Table 2.
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TABLE 1. Food category scheme

Food category Food subcategory

Land animals Beef

Pork 

Poultry 

Small ruminants 

Other meat 

Game and wild animals 

Aquatic animals Marine �sh 

Freshwater �sh 

Shell�sh 

Aquatic mammals 

Dairy products Dairy products

Plants Berries

Fruit juices 

Other fruit 

Leafy greens

Other vegetables

Fresh produce (refers to 2 or more of the above)

Other Other foods 

2.3  DEFINITION OF CRITERIA FOR PARASITE SCORING

Based on previous prioritization studies and risk management needs, �ve cate-
gories were considered for the analysis: public health, microbial ecology, animal 
health, agribusiness and trade, and socio-economic impact. A number of potential 
criteria in these categories were included in the online questionnaire to appraise 
the applicability of these criteria and to elicit experts’ judgment on which criteria 
were more important. �is information was used to generate an expansive list of 41 
potential criteria in these �ve categories.

�e FAO/WHO Secretariat narrowed the list of potential criteria to 11 and 
presented these to the experts at the meeting. Following extensive discussions 
on the list of criteria, consensus was reached on a �nal list of 9 criteria. Of these 
criteria, 5 relate to the quantity and severity of global disease, while two others 
relate to the global distribution of these illnesses and the potential for short-term 
emergence of increased disease. �e remaining two criteria relate to the potential 
for the parasite (in its primary and secondary foods, de�ned previously) to a�ect 
trade, and the impact of the parasite on economically vulnerable communities.
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�e �nal criteria selected for scoring were: (1)  Number of global food-borne 
illnesses (manifesting disease); (2)  Global distribution (number of regions); 
(3)  Acute morbidity severity (disability weight); (4)  Chronic morbidity severity 
(disability weight); (5) Fraction of illness that is chronic (%); (6) Case-fatality ratio 
(%); (7) Likelihood of increased human burden (%); (8) How relevant is this para-
site-food pathway for international trade?; and (9) What is the scope of the impact 
on economically vulnerable communities?

For each of these 9 criteria, between three and �ve scoring levels were de�ned. 
For 7 criteria, these scoring levels were de�ned quantitatively, while the remaining 
two were qualitative. Scoring levels were intended to allow for appropriate di�er-
entiation among the 24 parasites. �ese criteria, along with a question pertaining 
to data quality, are shown in Annex 2. Note that question 8, on international trade 
concerns, relates speci�cally to the pathogen in its primary food vehicle, whereas 
all other questions refer to the parasite in general.

2.4  SCORING PARASITES ACCORDING TO CRITERIA

Experts were divided into �ve groups of 4 to 5 people, organized so that each group 
had, to the extent possible, coverage across regions and expertise. Each group was 
given three documents: a summary card form for each parasite (see Annex 2), a 
document explaining each criterion and how to score it (Annex 3), and a list of 
parasites. �e lists of parasites provided to each group were staggered in order to 
maintain equal numbers of scores across parasites, because all groups were unlikely 
to complete summary cards for all 24 parasites.

Each group used available material, such as regional written reports, published 
literature and WHO material on disability weights, coupled with online searches, 
to facilitate a discussion of each criterion for each parasite. Each group scored 
a summary card for each parasite on their list. Preliminary criteria scores were 
tabulated into spreadsheets for each group, and preliminary scores were presented 
back to the group. Discussions around large disparities in preliminary scores 
allowed the group to identify some di�erences in interpreting criteria. Once the 
expert panel reached consensus and greater clarity and agreement on criteria de�-
nitions, groups re-convened to review their scores. Following a second tabulation 
of preliminary results and similar discussion on criteria de�nitions, a third round 
of scoring was conducted to obtain �nal group parasite criteria scores. 

Ultimately, two groups scored all 24 parasites and the remaining groups scored 21, 
18 and 14 parasites respectively. �us, 11 parasites had 5 sets of criteria scores, 7 
parasites had 4 sets of scores, and 6 parasites had 3 sets of scores.
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2.5  DEFINITION OF CRITERIA WEIGHTS

In multi criteria assessment, individual criterion scores are combined into an 
overall score for each parasite. In this instance, each criterion score was �rst nor-
malized to a 0–1 scale, with equal divisions among levels. To combine these criteria 
scores, each criterion was weighted as a fraction of the total score, with all weights 
summing to 100%. 

TABLE 3. Mean of elicited criteria weights used in the multi-criteria ranking.

Scoring criterion Criterion 
weight

W1.  Number of global food-borne illnesses 0.22
W2.  Global distribution 0.14
W345.  Morbidity severity 0.22
W6.  Case-fatality ratio 0.15
W7.  Increasing illness potential 0.07
W8.  Trade relevance 0.10
W9.  Impacts on economically vulnerable communities 0.10

In this approach, each criterion is assigned its own weight, though in this case, three 
criteria relating to the severity of disease morbidity were combined (3, severity 
weight for acute disease; 4, severity weight for chronic disease; and 5, fraction of 
disease that is chronic) into a single adjusted criterion. Details are explained in 
the next section, but this combination resulted in requiring a single weight for 
morbidity severity, shown in Table 3 as W345. �us, although there are 9 criteria 
used to compute the overall score for each parasite, there are only 7 criteria weights.

A worksheet (Annex 4) was given to each group and to six from the FAO/WHO 
Secretariat. Table 3 presents the mean criteria weights across all participants.

Criteria weights re�ect the relative importance of the individual criterion in the 
overall score. Table 3 shows that public health criteria had most in�uence on the 
outcome of the ranking, accounting for 80% of the total weights agreed by experts. 
In particular, disease severity (morbidity severity and case-fatality ratio) accounted 
for 39% of the total score. �ese average expert criteria weights were incorporated 
into the ranking model. 

Because criteria weights are calculated separately from individual parasite scoring, 
alternative weighting schemes re�ecting the judgments of risk managers or stake-
holders could be used to generate alternative rankings that nevertheless are based 
on expert parasite criteria scores. 
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2.6  CALCULATION OF PARASITE SCORES

�e overall score for each parasite is given by the following equation:

Score = C1*W1+C2*W2+{C3*(1-C5)+C4*C5}*W345+C6*W6+C7*W7+C8*W8
+C9*W9

where C are parasite-speci�c normalized criteria scores and W are constant criteria 
weights that are the same for all parasites. Criteria 3, 4 and 5 are combined to 
produce a single morbidity criteria; it is essentially the weighted average of acute 
and chronic disease severity. �us, criteria 3, 4 and 5 have one associated weight, 
denoted in the equation as W345. Otherwise the calculation is straightforward: 
normalized parasite criteria scores are multiplied by fractional weights, and 
summed. Overall scores therefore range from 0 to 1.

A spreadsheet model was developed to calculate overall scores for each parasite 
based on all group summary cards and averaged criteria weights. �e resulting 
scores were then ranked to produce the current list of global food-borne parasites.



MULTI CRITERIA-BASED RANKING FOR RISK MANAGEMENT OF FOOD-BORNE PARASITES14

3
Results

3.1  THE GLOBAL RANKING OF FOOD-BORNE  
  PARASITES

�e results of the ranking exercise, where the top ranking parasites are arranged on 
the x-axis from le� to right in decreasing rank order and the average weights (in 
percentage) on the y-axis, are presented in Figure 2. �is �gure was obtained from 
the average of all elicited weights for the criteria. Among the top ranked parasites 
are those that have already been singled out by WHO as neglected tropical diseases 
(NTD), and identi�ed by FERG as priorities for further burden of illness studies. 

As noted in Chapter  2, this ranking is a combination of scoring the parasites 
based on prede�ned criteria and weighting the criteria based on the importance 
assigned to them by the expert meeting participants. Since many of the criteria 
were public health related, there were not big di�erences between the �nal ranking 
and the outcome of the scoring exercise alone, where all criteria are consid-
ered to have equal weight. Sensitivity analysis was carried out using alternative 
criteria weighting schemes (see Annex 5). Figure A5.3 in Annex 5 compares the 
ranks for global foodborne parasites scored across alternative criteria weighting 
schemes. Figure A5.5 in Annex 5 presents the scores for the public health criteria 
only, weighted equally, compared with baseline ranking based on all criteria and 
elicited weights. �ese �gures are included for reference and indicate that the top 4 
parasites remain the same based on expert scoring. It is also interesting to note that 
the gradually declining trend along the x-axis from le� to right remains generally 
the same. �erefore the weighting of criteria did not radically change the ranks, 
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and the public health criteria alone were not so di�erent from the expert ranking. 
�is also re�ects the dominance of public health-related criteria in the ranking 
tool. 

A short overview of the top 8 parasites in the above ranking is provided below. 
Further information relevant to the management of these parasites is provided in 
Chapter 4. As risk managers consider individual parasites, there will be a need to 
go into more depth for each. Speci�c information on the 24 ranked parasites was 
generated a�er the meeting and can be  found in Annex 7. 

Taenia solium
Taenia solium (ranked 1st in Figure 2) is estimated to infect millions of persons 
worldwide. It is unique in that the larval or cysticercus stage can infect humans 
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FIGURE 2. Global ranking of food-borne parasites using a multi criteria ranking tool 
for scoring parasites, with weighting of scoring criteria based on criteria scores and 
weights elicited from expert meeting participants (Note: Trichinella spp.* includes 
Trichinella species except T. spiralis).
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as well as pigs, and can cause a wide range of debilitating neurological problems, 
including epilepsy. Human cysticercosis o�en occurs in areas where traditional 
pig husbandry is practiced, and is endemic in the Andean area of South America, 
Brazil, Central America and Mexico, China, India, Southeast Asia, and sub-Saha-
ran Africa. �e disease can be spread by poor sanitation and hygiene and improper 
slaughterhouse services. Human neurocysticercosis is increasingly being reported 
in developed countries, possibly due to increases in globalization and immigration 
(Carabin et al., 2011).

Echino coccus granulosus and E. multilocularis 
In a recent report on neglected tropical diseases, scientists stated for Echino coccus 
granulosus and E. multilocularis (ranked 2nd and 3rd in Figure  2): 

“�e diseases caused by these parasites represent a substantial burden 
on the human population. Present estimates suggest that cystic hydatid 
disease, caused by Echino coccus granulosus, results in the loss of 1 to 3 
million disability-adjusted life years per annum. �e annual cost of 
treating cases and economic losses to the livestock industry probably 
amount to US$ 2 billion. Alveolar echinococcosis, caused by E. multi-
locularis, results in the loss of about 650 000 disability-adjusted life years 
per year. �ese diseases are perhaps some of the more important global 
parasitic diseases, with more than 1 million people a�ected at any one 
time, many showing severe clinical syndromes.”

(WHO, 2011)

Toxoplasma gondii
Toxoplasma gondii is capable of infecting virtually all warm blooded animals, 
including humans. It has been estimated that close to 30% of the world population 
may be infected by Toxoplasma gondii. Pregnant women and immuno compromised 
individuals are the main risk groups, although immune-competent persons may 
develop ocular disease as a result of an infection later on in life. Furthermore, 
T. gondii infection has been associated with behavioural changes and development 
of psychiatric disorders. �e parasite may be transmitted trans-placentally to the 
foetus when T. gondii infections occur during pregnancy. �is can result in foetal 
death, central nervous system abnormalities or eye disease, a�ecting the child 
throughout its lifetime. �e two routes of food-borne infection—via tissue cysts in 
various types of meat or organs, or via oocysts contaminating a wide range of food 
vehicles—makes transmission control a challenge. 

Crypto sporidium spp.
�e importance of Crypto sporidium spp. as a food-borne parasite has emerged in 
part through outbreak investigations that have linked fresh produce, fruit juice 
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and dairy products with disease. In the USA, it is estimated that 8% of the annual 
food-borne disease burden may be attributed to this parasite. For most people, 
symptomatic cryptosporidiosis is characterized by acute watery diarrhoea, o�en 
accompanied by abdominal pain, nausea or vomiting, low grade fever, headache 
and general malaise. Most patients recover within 2–3 weeks, but highly immuno-
compromised patients may su�er chronic illness, also leading to severe disease and 
sometimes death. For most parasitic infections there is some treatment available, 
but for Crypto sporidium spp. infections in the immuno compromised, there is 
none. �ere is also increasing evidence that cryptosporidiosis may have long-term 
e�ects, such as chronic gastro intestinal conditions. In addition, it is noted that 
cryptosporidium oocysts are very resistant to chlorine commonly used to treat 
water. 

Entamoeba histolytica
Entamoeba histolytica, as with Crypto sporidium spp., is probably primarily trans-
mitted through food handlers and contaminated water, which can enter the food 
chain causing illnesses attributed to fresh produce; it should be noted that, unlike 
some Crypto sporidium spp., E. histolytica is not zoonotic. Amoebiasis is tradition-
ally limited to dysenteric-like symptoms, with abdominal pain, bloody or mucoid 
diarrhoea, and tenesmus, but has the ability to invade extra-intestinal tissues also, 
e.g. inducing liver abscesses, and extra-hepatic spread of E. histolytica is associated 
with relatively high mortality (20–75%). One of the problems with its detection is 
that microscopy methods used for E. histolytica do not di�erentiate it from non-
pathogenic species. �is parasitic disease is of importance globally, but occurs 
predominately in developing countries and may be transmitted with immigrant 
populations to developed areas. Unlike Crypto sporidium spp., E. histolytica is sus-
ceptible to chlorine.

Trichinella spiralis
Trichinella spiralis, like all Trichinella species, has a unique lifecycle in that there is 
no environmental transmission stage – thus all cases are due to ingestion of meat 
containing the encysted larvae; meat types typically associated with T.  spiralis 
include pork, horse meat, and game. Globally, there were 65  818 human infec-
tions reported between 1986 and 2009, with most of these reported for hospital-
ized patients in Romania, where 42 patient deaths were reported. However, there 
may be increased exposure through human behavioural trends, e.g. consumption 
of raw horse meat, dog meat, wild boar, and other sylvatic animal meats, as well 
as practices of free-range animal husbandry (infected animals are asymptomatic). 

Opisthorchiidae
�e Opisthorchiidae family includes various digenean parasites, of which the most 
medically important are Clonorchis sinensis, Opisthorchis viverrini and Opisthorchis 
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felineus. All are transmitted to humans via ingestion of the encysted metacercaria 
in the �esh or skin of freshwater �sh. Opisthorchiasis/clonorchiasis occurs autoch-
thonously in southeast Asia, eastern Europe, and central Asia. FERG reported over 
8 million infections globally in 2005, almost all of which occurred in southeast 
Asia, where over 300 000 people were heavily infected and 1323 died. Disability-
adjusted life years was 74 367. �e FERG report further states that awareness of 
this food-borne problem is limited; only Japan and South Korea have established 
successful control programmes for �sh-borne trematodiases. Opisthorchiasis is 
particularly worrisome in its potential to be carcinogenic; case-control studies 
have suggested that a substantial proportion of chol angio carcinoma in some Asian 
countries can be due to infection with O. viverrini.

Summary
�e fact that this is a global ranking may mean that some diseases that are severe 
and o�en fatal, but limited to a particular region, are not highly ranked. One 
example is Chagas disease, transmission of which is at present largely restricted to 
parts of Central and South America, with FERG reporting over 11 000 deaths due 
to Trypanosoma cruzi worldwide in 2004. However, survival of the trypomasti-
gotes in fruits and juices might present an unknown risk for global dissemination 
in the world market.

�e parasites currently being considered by the CCFH were ranked seventh (T. spiralis) 
and nineteenth (T. saginata/C. bovis) for overall importance by the experts.

3.2  TRADE SCORES FOR THE RANKED PARASITES

�e data used to rank parasites and generate Figure 2 are used to produce Figure 3, 
in which only the average trade criteria scores for each parasite are displayed. �is 
�gure suggests that there may be additional or separate trade issues that could be 
considered by risk managers such as Codex and national food authorities.

�e parasites currently contemplated by the CCFH, T.  spiralis and T   
saginata/C. bovis, were considered among the most important for trade, based on 
criteria scores. In the regional reports, Trichinella spiralis, Taenia saginata, Taenia 
solium and/or Echino coccus granulosus were mentioned as current or potential 
trade concerns in the African, Australian, European, Near Eastern and South 
American Regions. �e North American and Asian Regions did not address this 
issue directly. 

It may be of interest to risk managers that the Anisakidae that ranked lower (17th) 
in overall importance, scored higher for the trade criteria, and were mentioned in 
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FIGURE 3. Relative ranking of international trade importance of parasites in primary 
food vehicles: average expert scores for Criterion 8 (based on Table 2; Trichinella spp.* 
includes all Trichinella species except T. spiralis)
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several country reports as a class of organisms important to the country. �ese are 
probably countries that trade or consume �sh extensively.

Conversely, parasites of concern in the overall ranking may not rank high as a 
trade concern. An example is Toxoplasma gondii, which might be prevalent in meat 
products but is microscopic and does not a�ect the appearance of the products, 
and there is no rapid, inexpensive, accurate test available. �erefore, for trade 
purposes, it would be ranked lower than the easily visible and detectable parasites.

3.3 SOCIO-ECONOMIC IMPACTS FOR THE RANKED  
  PARASITES

�e data analysed to rank parasites and generate Figure 2 are also used to produce 
Figure 4, which presents average scores for the socio-economic impact criterion. 
�e �gure indicates that there may be additional or separate socio-economic 
concerns not addressed in the overall ranking or in trade issues. An example of this 
is Cyclospora cayetanensis, which may require further investigation. It is probable 
that this re�ects the known and on-going, socio-economic impacts on Guatema-
lan berry farmers, following the relatively extensive outbreaks of cyclosporiasis in 
North America during the 1990s. Outbreaks were primarily associated with berries 
imported from Guatemala.

Diseases caused by Taenia solium (ranked 1st) and Echino coccus granulosus and 
E. multi locularis (ranked 3rd and 4th, respectively) contribute to economic losses 
in human and animal populations in many parts of the world. �ey are considered 
preventable diseases that can be controlled or eliminated and should be prioritized 
(Carabin et al., 2005). Stigmatization and social isolation, attached to the occur-
rence of epilepsy caused by neurocysticercosis (T. solium infection), are examples 
of societal impact presented in the African Regional report, that are di�cult to 
quantify but add to the socio-economic burden of this disease.

�e parasites currently contemplated by the CCFH, T. spiralis and T. saginata/C. bovis 
were not considered important in terms of the socio-economic criterion.

3.4  CONCLUSIONS 

�e ranking exercise has provided a picture of the food-borne parasites of global 
importance today and has created a seemingly useful tool that is transparent and 
reproducible. �e tool can be used with emphasis on di�erent criteria and with 
or without weight factors. It is imperative that future use of this ranking tool and 
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FIGURE 4. Relative ranking of socio-economic impacts of parasites to vulnerable 
communities: average expert scores for Criterion 9 (based on Table 2; Trichinella 
spp.* includes all Trichinella species except T. spiralis)
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strategy be undertaken in a transparent manner. By using this approach, the results 
can be compared when the procedure is repeated. 

�e experts ranked the most important parasites by using multi criteria analysis 
during the meeting. �e results shown in Figure 2 indicate that the method clearly 
de�nes those parasites that are highly ranked and those considered of lower rank. 
While Taenia solium clearly came out on top, there were less marked di�erences 
between the parasites that ranked second, third and fourth. Similarly those that 
ranked ��h, sixth and seventh are very close together, suggesting that the indi-
vidual ranking is less important than the overall picture that the ranking provides 
in terms of food-borne parasites. As noted in the explanation of the weighting 
of the criteria, public health importance was the primary driver of ranking, with 
almost equal importance being given to illness and severity. �is importance given 
to severity will have contributed to the high ranking of Echino coccus granulosus, 
ranked second, followed by E. multilocularis. 

Toxoplasma gondii ranked fourth. �e predominant disease burden of this 
parasite is con�ned mainly to substantial risks in pregnancy to the unborn, and 
in immuno compromised people (e.g. HIV/AIDS, transplantation patients). 
However, acquired toxoplasmosis also may contribute also an additional, substan-
tial disease burden; many uncertainties still exist. �e ranking order is a�ected by 
data availability; in the absence of data, or when data is limited, it is more di�cult 
to categorize a parasite×food commodity. New data may in�uence ranking order. 
For example, the increasing number of papers linking toxoplasmosis with chronic 
illness (Havelaar et al., 2012), including mental illness (Henriquez et al., 2009) may 
push this parasite further up the ranking in the near future. �erefore, the parasite 
ranking list developed here should not be considered to be absolute or static; in 
order to remain current and �t for purpose, it must be updated periodically. �e 
tool can be used also for prioritizing regional and national agendas for policy or 
research activities. �ere may be more speci�c data at national or regional level, as 
well as di�ering judgments on the importance of the various criteria, which could 
lead to a di�erent ranking at a local level.
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4
Risk management options for the 
higher ranked parasites

�e identi�cation of ranked parasites in Figure 2 is based not only on scienti�c 
evidence where available (including both published and unpublished data), but 
also on expert experience and opinion, and is weighted primarily by the public 
health concerns of the experts. �e ranking of parasites by overall importance is 
the primary input to the risk managers in CCFH, who will then consider other 
issues relevant to management priorities and actions.

�e ranking approach used in the expert meeting can be applied at the national 
level, where scoring may change, based on data availability and where weights may 
be placed on di�erent criteria, based on the national situation or risk management 
issue. 

Risk managers need to ensure that aspects other than the initial ranking by the 
experts that need to be considered in the decision-making process should also be 
evidence-based where possible, and done in a transparent manner. �is section 
outlines some of these other considerations.

4.1  GENERAL RISK MANAGEMENT CONSIDERATIONS

It is important to recognize at all levels—global, regional and local—that there 
is a signi�cant lack of information regarding food attribution for many parasitic 
diseases (Table 2). �is is especially true for parasitic infections in which there may 
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be a prolonged period (possibly many years) before symptoms appear (e.g. Echi-
nococcus spp.) or those producing a chronic progression of disease (Ascaris spp., 
Trypanosoma cruzi and Trichuris trichiura). Food may be an important vehicle of 
transmission, but these parasites are not considered to be exclusively food-borne. 
For example, food may not be the primary transmission vehicle for Echinococcus 
spp.; however, the experts still considered these parasites as potential food-borne 
risks and advocate that further evidence be gathered to close this knowledge gap. 
Echino coccus granulosus and E.  multi locularis ranked 2nd and 3rd, respectively, 
based largely on the potential severity of their associated diseases. 

4.2  GENERIC RISK MANAGEMENT OPTIONS 

As with other food-borne biological hazards, there are some generic good practices 
that are relevant for the control of food-borne parasites but are not necessarily 
unique to parasites. �e importance of such practices may therefore already be 
captured in various existing risk-management documents. However, the recogni-
tion of parasites as being somewhat neglected warrants mention of any relevant 
control measures and management options.

4.2.1  Primary production and pre-harvest
While many of the parasites of concern are meat or �sh-borne, for many others 
the entry into the food chain is via water or soil, or both. For example, Ascaris, 
Crypto sporidium, Cyclospora, Echinococcus and Giardia are essentially transmit-
ted through the faecal-oral route, but may be transmitted by contaminated water 
during primary production of foods such as fresh produce. �us, the primary pro-
duction and pre-harvest stage of the food chain are critical in terms of control of 
numerous parasites, and it was considered that parasites may not be adequately 
considered in Good Agriculture Practices (GAPs). Some important considerations 
are highlighted here.

Parasites transmitted by the faecal-oral route 
Given the importance of the faecal-oral route of transmission for some parasites, 
areas for cultivation of fresh produce, particularly for raw consumption, need to 
be assessed in terms of their susceptibility to faecal contamination, whether from 
run-o� from wild animals, farm animals, domestic animals or and humans, and 
the necessary measures taken to manage the identi�ed risk.

�e importance of on-farm sanitation and hygiene in interrupting the life cycle of 
parasites and minimizing the opportunity for the faecal-oral route of transmission 
needs to be recognized, with appropriate installation and use of the relevant facilities 
promoted, e.g. functional on-farm latrines, and adequate hand-washing facilities. 



CHAPTER 4 - RISK MANAGEMENT OPTIONS FOR THE HIGHER RANKED PARASITE 25

�e use of organic fertilizer, particularly on produce, should be monitored closely 
in order to ensure that it is composted adequately to destroy parasite transmission 
stages prior to use. However, it should be noted that the e�ectiveness of compost-
ing in destroying or inactivating parasites is uncertain, and should be considered 
a knowledge gap. 

Zoonotic parasites
For those parasites with an indirect life cycle, special consideration must be given 
to breaking the cycle at the level of the intermediate host, such as snail (intermedi-
ate host) control in the case of trematode parasites in aquaculture.

�e role of dogs and cats (domestic or feral) in transmission of certain parasites needs 
to be highlighted and farmers and other relevant stakeholders educated on good 
practices, e.g. no feeding of raw or untreated carcasses or o�al of livestock and �sh to 
domestic dogs and cats, or allowing wild canids and felids access to dead livestock, 
aborted foetuses, etc., and �sh products; population control of semi-domesticated, 
stray or feral dogs and cats in close vicinity to the farm or aquaculture ponds. 

Mass treatment of reservoir hosts, such as livestock, at frequent intervals in a 
sustainable fashion should ensure reduction in environmental contamination of 
infective stages. �is applies to dogs in the case of echinococcosis by Echino coccus 
granulosus.

Water is an important vehicle for transmission for a number of food-borne 
parasites. �us attention to water quality throughout the food-chain, from primary 
production through processing to consumption is very important.

Although not speci�c to primary production, monitoring and surveillance were 
considered to be important tools in the control of parasites, and for complete ef-
fectiveness may need to begin at the pre-harvest stage. For example, the ability to 
trace back infected animals at the abattoir level will allow identi�cation of ‘high 
risk’ animals or �sh populations or regions, and help allocation and targeting of 
resources for control. Furthermore, the ability to trace back fresh produce to the 
country, and even farm, of origin will allow identi�cation of ‘high risk’ regions for 
subsequent risk management decisions. Monitoring and surveillance programmes 
can identify potentially emerging trends and risks for regional incursion (displaced 
forest animals or hosts in expanding urban environments).

4.2.2 Post-harvest
While post-harvest opportunities for control will be very dependent on the 
commodity of concern, it was considered that current Good Hygiene Practice (GHP), 
and HACCP plans for processing, etc., might not address parasitic hazards adequately. 
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In terms of processing, many parasite stages in meat and �sh are susceptible to 
freezing as a process step and to controlled cooking at the process and consumer 
levels. However, the time×temperature combinations can be important, and in the 
cases of some parasites, such as E. multilocularis eggs, lower temperature domestic 
freezing may not be adequate. Irradiation can be an e�ective control measure and 
guidelines are available for its use in the control of Toxoplasma and Trichinella. 
Other control measures such as curing, salting, drying and high pressure process-
ing need evaluation for speci�c parasites and food commodity contexts. Vacuum 
packing and chilling do not alter the viability of parasites in meat (e.g. Toxoplasma 
tissue cysts in meat).

4.2.3 Education
Education and awareness raising was identi�ed as an important component of 
food-borne parasite control, and in some cases may be the only feasible option 
available. Education should be directed to actors throughout the food chain from 
farm and abattoir workers to food handlers (consumers and food retail outlets), and 
should address the gamut from good animal husbandry practices to hygiene and 
sanitation measures. In terms of consumer education there may also be a need to 
address speci�c high risk population groups. For consumers, especially those who 
are pregnant or immuno compromised (e.g. individuals with HIV/AIDS), advice 
on the preparation and consumption of high risk foods such as fresh produce and 
tubers, carrots etc., adequate cooking of meat and �sh prior to consumption and 
the importance of hygiene, e.g. hand-washing, is critical. 

4.3  SOME SPECIFIC CONSIDERATIONS FOR RISK  
  MANAGEMENT

During the meeting speci�c consideration was given to the management of the 
eight top ranked parasites, and some of the important aspects for consideration 
by risk managers in deciding how to address these parasites. �ese considerations 
for Taenia solium, Echino coccus granulosus, E. multi locularis, Toxoplasma gondii, 
Crypto sporidium spp., Entamoeba histolytica, Trichinella spiralis and the Opisthor-
chiidae family are summarized in Table 4. Where they were identi�ed, details of 
existing risk management texts or guidelines are provided. It should be noted that 
providing more speci�c input on the top eight ranked parasites was a function of 
the time available at the expert meeting rather than any technical consideration.

In addition, Table 5 provides some information on the global trade in those com-
modities identi�ed as primary vehicles for the ranked parasites, thus providing an 
overview of their importance.
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TABLE 5. Commodity-trade volumes and monetary values of the primary food vehicles 
of transmission of the higher ranked parasites

Food Category
Trade volume 
(tonne) 
2010 or 2009 (1)

Trade value 
(1000 US$) 
2010 or 2009 (1)

Beef and veal 5 208 618 23 893 619

Pork 3 728 741 10 061 812

Goat meat 53 431 239 167

Sheep meat 962 169 5 110 599

Game/wild animal meat 55 198 477 096

Marine �sh (edible product) 22 431 962 49 163 711

Freshwater �sh (edible product) 3 627 385 17 797 345

Freshwater crustaceans (edible product) 31 818 226 837

Marine crustaceans (edible product) 2 947 344 19 591 627

Molluscan shell�sh (bivalves) (edible product) 466 790 2 148 135

Berries 123 417 571 570

Fruit juice 2 707 796 3 527 824

Other fruits 1 955 370 1 660970

Vegetables, fresh 2 444 437 3 251 556

Sources: The information is based on that available for the year 2010 in the FAO Statistical database (FAOSTAT) as of 19 
October 2012. (1) Information for �sh, crustaceans and bivalves are for the year 2009, based on the latest available data 
from FAO Fisheries and Aquaculture Statistics Service, 2012.



MULTI CRITERIA-BASED RANKING FOR RISK MANAGEMENT OF FOOD-BORNE PARASITES32

5
Conclusions and 
recommendations

Providing risk managers with the information they need for decision-making is 
a critical element of food safety management. �is meeting of technical experts 
was convened with the objective of providing information for globally important 
food-borne parasites. Given the breadth of the area of food-borne parasites, FAO 
and WHO concluded that addressing the task required a structured and trans-
parent approach that made optimal use of existing information and was able to 
build on existing and relevant initiatives underway in both organizations. �is 
led to the development of a multi criteria-based ranking tool, and challenged all 
the participants to use the available information and their expertise and apply it 
to the ranking exercise. While this initiative took substantial e�ort, the meeting 
concluded that the output, a transparent, reproducible and qualitative (with quan-
titative inputs) approach to ranking food-borne parasitic hazards of global impor-
tance and the application of that tool to produce a global ranking of food-borne 
hazards of concern was signi�cant, and should provide CCFH with the requested 
overview of the parasite-commodity combinations of concern.

It is important to acknowledge that the present ranking is global and based on 
the state of knowledge and experience in 2012. Taking a global perspective, it is 
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not expected that this would necessarily re�ect parasite ranking at national level, 
where more precise information may be available and speci�c local conditions can 
be taken into consideration. For the current ranking, it is fully recognized that 
this could change as more research, data and information on food-borne parasites 
become available for further analysis and ranking re�nement. Like many phases of 
risk analysis, this process is potentially most useful if it is replicated and updated 
on a continuous basis. 

Furthermore, it is well recognized that initiatives such as the FERG initiative to 
assess the global burden of food-borne disease will in the medium term provide 
much more extensive information in terms of the public health importance and 
burden of food-borne diseases and be critical to furthering our understanding 
and knowledge. However, like any in-depth study, they are also resource and time 
intensive. In the meantime, ranking approaches such as the one described here 
allow the use of whatever information is available at a particular point in time to 
identify those parasites (or other hazards) of greatest concern and also to take into 
account aspects other than the public health element. �e systematic and transpar-
ent approach means that they can be updated as new information comes on board 
and can be considered as one means of translating existing knowledge on food-
borne parasites into a format that focuses the risk manager’s attention.

�e meeting concluded that food-borne parasites had not always received the 
attention they deserved based on their public health, trade and socio-economic 
importance. It was hoped that exercises such as this would serve to increase the 
awareness of food-borne parasites at a global level. Although it was recognized that 
the current meeting was aimed at providing advice to the CCFH, managing food-
borne parasites is clearly a multidisciplinary task with a critical role for partners, 
not only those working with di�erent parts of the food chain, but also in diverse 
disciplines addressing water, wildlife, the environment and more. 

�e meeting recognized that the ranking alone is not adequate for decision-
making, and that the establishment of priorities by risk managers also requires 
consideration of other factors. �erefore, the experts aimed to provide additional 
information which could facilitate the decision-making process, including the 
primary food vehicles of concern for each of the parasites, knowledge on food 
attribution, and some information in relation to control of these parasites. An 
example of how these di�erent elements could then be used by risk managers is 
presented in Annex 6. However, this report does not profess to be fully comprehen-
sive, but rather raises awareness of certain aspects to be considered in the prelimi-
nary risk management phase. �e existing materials, particularly for management 
of zoonotic parasites at the primary production stage, were fully acknowledged, 
and the meeting highlighted the importance of updating such texts. For example, 
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the meeting recommended that the FAO/WHO/OIE guidelines for the surveil-
lance, prevention and control of trichinellosis (2007) be periodically reviewed and 
updated to re�ect technological advances.

�e meeting also recognized that there are numerous knowledge gaps that hamper 
our e�orts to control food-borne parasites, including the di�culty of attributing 
food or other vehicles for the transmission of parasite infection and illness. �e 
importance of ongoing research into food-borne transmission of parasites was 
emphasized. One example is where recent studies suggest that, for Toxoplasma 
gondii, oocyst infection attributed to produce might be much more important than 
previously thought. While it was not within the scope of this meeting to address 
such aspects in detail, the meeting did recommend that if Codex decides to move 
forward with development of risk management guidance for speci�c parasites, 
then it should request more speci�c scienti�c input on the individual parasites.
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