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FINAL RANKING OF RESEARCH TOPICS
Foodborne zoonoses (FBZ)
1. FBZSH3: Source attribution of bacterial foodborne zoonoses and antimicrobial resistance considering also
the environment and non-livestock reservoirs (e.g. pets and wildlife) as sources (Ranking score: 0.76).
2. FBZ3.1: Benchmarking biosecurity practices for pig farming across Europe using national surveillance data
and management standards for identifying best practice to prevent biological hazards, particularly
Salmonella and hepatitis E virus, from entering the food supply chain (Ranking score: 0.75).
3. FBZ4.1: Source attribution and transmission routes of foodborne pathogens other than bacteria, with
emphasis on Toxoplasma gondii (Ranking score: 0.72, considering the highest of the two merged topics).
4. FBZSH5: Determinants of the reversal of the decreasing trend in Salmonella incidence in humans and
poultry in the EU (Ranking score: 0.70).
5. FBZSH9: Better tools for detection and investigation of foodborne outbreaks, including antimicrobial
resistant pathogens, as well as economic assessments of potentially increased cluster detection through
whole genome sequencing (Ranking score: 0.67).
6. FBZSH8: Rapid risk assessment tools for introduction of zoonotic and foodborne diseases (Ranking score:
0.65).
7. FBZSH6: Intervention studies to determine the effectiveness of preventing exposure to risk factors for
Toxoplasma gondii infection (Ranking score: 0.65).
8. FBZ7.1: Development of a risk assessment and management tool to prevent zoonotic bacteria, viruses and
parasites in production and processing of pig meat (Ranking score: 0.63).
9. FBZSH7: Epidemiology of foodborne yersiniosis, including biotype and serotype data (Ranking score: 0.59).
10. FBZSH4: Global epidemiology of Shiga toxin-producing Escherichia coli (STEC): infections in humans and
occurrence in foods and animals, as well as emergence of hybrid STEC strains (Ranking score: 0.59).
11. FBZSH1: Hepatitis E virus: Development of efficient and optimized cell culture methods and virus
inactivation studies in food and food production/processing environments (Ranking score: 0.55).
12. FBZ9.1: Development of new tools, e.g. machine learning, to support risk assessment of STEC, (Salmonella,
Listeria or Campylobacter) (Ranking score: 0.53).
13. FBZSH2: Hepatitis E virus: Determining the level of contamination in foods of animal origin other than pig
liver products and risk of transmission from contaminated water to food (Ranking score: 0.53).
14. FBZ5.1: The impact of changing food consumption habits on the risk of transmission of foodborne zoonoses
and AMR (Ranking score: 0.50).
15. FBZ6.1: Developing targeted and effective communication strategies to reduce risk behaviour and change
attitudes of consumers concerning food borne zoonoses (Ranking score: 0.45).
16. ET3.1: Disease burden assessment of toxin producing bacteria (Ranking score: 0.43).
17. FBZ8.1: Development and validation of new in vivo models to study interactions between host, foodborne
pathogens and the microbiota for investigating infection dynamics (Ranking score: 0.43).
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Antimicrobial resistance (AMR)
1. AMRSH5: Development of new tools for early (real-time) detection of resistant pathogens in humans and
animals, as well as new diagnostic tools, in particular on-site tests for humans and animals (Ranking score:
0.66).
2. AMR2.1: Dynamics of AMR selection, clonal spread and horizontal gene transfer in humans, animals and the
environment, including epidemiology of resistant microorganisms and antimicrobials in the environment
and their (environment-mediated) spread (Ranking score: 0.62, considering the highest of the two merged
topics).
3. AMR6.1: Development of NGS-based tools for surveillance of AMR in Enterobacteriaceae in animals,
humans and the environment (Ranking score: 0.60).
4. AMRSH1: Strengthened infection prevention and control measures, including development and assessment
of interventions that prevent the development and spread of AMR (Ranking score: 0.57).
5. AMR4.1: Evaluating the best practice for communication and stewardship of antibiotic prescribing in
humans and animals (Ranking score: 0.57).
6. AMRSH3: Development of technologies that enable efficient and rapid degradation of antimicrobials in
wastewater and the environment and reduce the spread of AMR (Ranking score: 0.52).
7. AMRSH2: Development of new economic models, exploring and analyzing incentives to boost the
development of new therapeutics, alternatives, vaccines and diagnostics for AMR (Ranking score: 0.46).
8. AMR5.1: Risk assessment of ESBL transmission to humans from food and the environment (Ranking score:
0.43).
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Emerging threats (ET)
1. ET2.2: Development of a toolkit to characterize emerging threats by combining genomic and phenotypic
information (Ranking score: 0.78).
2. ET1.1: Development and harmonization of NGS and non-NGS methods (e.g. pheno-genotypic and
histochemical methods) for the detection of foodborne parasites (Ranking score: 0.66).
3. ET5.2: Identification of key determinants of spread and persistence of foodborne zoonoses from wildlife
(Ranking score: 0.63).
4. ET2.1: Evaluation of early detection methods for emerging threats (Ranking score: 0.62).
5. ETSH1: Factors associated with emergence of antimicrobial resistant strains in the food supply chain
(Ranking score: 0.58).
6. ET5.1: The role of wildlife in the ecology of potentially zoonotic emerging threats (Ranking score: 0.54).
7. ET4.1: Host factors associated with increased susceptibility to infection and disease of emerging threats
with undefined routes of transmission (Ranking score: 0.46).
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FINAL RANKING OF INTEGRATIVE ACTIVITIES (IA)
1. IA-3: Joint databases of reference materials and data, incl. metadata (Ranking score: 0.73)
2. IA-2: Harmonized protocols and common best practice (Ranking score: 0.72)
3. IA-1: Common frameworks for design and methods to assess equivalence between surveillance and control
activities (Ranking score: 0.72)
4. IA-6: Mentoring (twinning) system for sharing of best intervention practice (Ranking score: 0.49)
5. IA-7: Aligned use of experimental facilities and models (of transmission, ecology, risk assessment etc.)
(Ranking score: 0.43)
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DESCRIPTIONS OF RESEARCH TOPICS
The research topic descriptions here below have been developed by the OHEJP domain and theme secretaries
in collaboration with WP2, and include input from the European stakeholders EFSA and ECDC (via WP5). After
the OHEJP experts meeting held at RIVM on 4-5 June 2018 (see Deliverable D2.5 for more details), the PMT has
decided to proceed with the development of research topic descriptions (one pagers) for the first (top ranked) 8
FBZ topics, the first 5 AMR topics, and the first 4 ET topics. A first rough draft description of these topics was
initially predisposed by WP2 (based on the input from the experts meeting and later from the European
stakeholders) and further developed by the secretaries. Specifically, each topic was developed jointly by the
corresponding theme and domain secretary, as follows:

Analytical methods
Stefano Morabito
Host-microbe
interactions
Bruno Gonzalez-Zorn
Epidemiology
Dariusz Wasyl
Risk assessment
Maarten Nauta
Intervention
Marete Hofshagen

Foodborne zoonoses (FBZ)
Solveig Jore
FBZSH9

Antimicrobial resistance (AMR)
Jean-Yves Madec
AMR6.1

Emerging threats (ET)
Dan Horton
ET1.1

FBZSH3; FBZ4.1; FBZSH5

AMRSH5; AMR2.1

ET2.2; ET5.2; ET2.1

FBZSH8; FBZ7.1
FBZ3.1; FBZSH6

AMRSH1; AMR4.1

The ID code of the topic identifies the domain (FBZ, AMR or ET) and the original topic number therein, but if the
letters "SH" are present in the topic code, it means that the topic was originally proposed by a stakeholder. The
final versions of the topic descriptions have been validated by the members of the Programme Management
Team.
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Foodborne zoonoses (FBZ)
FBZSH3: Source attribution of bacterial foodborne zoonoses and antimicrobial resistance considering
also the environment and non-livestock reservoirs (e.g. pets and wildlife) as sources (Ranking score:
0.76).
Context
Several bacterial foodborne pathogens of zoonotic origin and their antimicrobial resistance patterns have a
complex and multifaceted epidemiology. Current source attribution studies for these pathogens mainly focus
on food-producing animal reservoirs and transmission routes other than those mediated by the environment.
Improved knowledge on the epidemiology of these pathogens requires expanding the range of potential
sources and transmission routes to include also the environment and non-livestock reservoirs, such as pets and
wildlife.
Objectives
 To fill knowledge gaps regarding potential sources of foodborne zoonoses.
 To critically assess and improve existing models (including risk assessment models) for source attribution of
zoonotic bacterial pathogens and antimicrobial resistance, explicitly including the natural environment,
wildlife and companion animals as potential sources.
 To quantify the contributions of the main domestic/wild animal, food (including the ‘retail level’) and
environmental sources and transmission routes to the burden of zoonotic bacterial pathogens and
antimicrobial resistance, typically transmitted through contaminated food or water, with consideration of
geographical differences throughout Europe and consortium partners.
 To use both conventional and novel (NGS-based) typing techniques for pathogen and antimicrobial
resistance characterization, as well as epidemiological data, for the purposes of source attribution.
 To develop new or improve existing models for source attribution that account for multi-directionality of
transmission: from sources to humans and vice versa, as well as transmission among sources and within the
human population itself.
Expected results
 Updated knowledge on sources of foodborne zoonoses and antimicrobial resistance.
 Quantitative estimates for the sources and transmission routes of bacterial pathogens and antimicrobial
resistance that also account for the environment, non-livestock reservoirs, and geographical differences.
 Development of novel or improved source attribution models and baseline knowledge resources to trace
the origins and transmission routes of bacterial foodborne pathogens and antimicrobial resistance.
Requirements: Not defined
Estimated total costs for this topic: M € 3
Volume of resources allocated by EJP: M € 3
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)

9

FBZ3.1: Benchmarking biosecurity practices for pig farming across Europe using national
surveillance data and management standards for identifying best practice to prevent biological
hazards, particularly Salmonella and hepatitis E virus, from entering the food supply chain (Ranking
score: 0.75).
 Topic derived from FBZ-3: Biosecurity and other interventions (theme intervention)

Context
Farm biosecurity is the combination of all preventive measures and practices implemented to keep infectious
diseases and pests away from the animals as to optimize animal health, productivity and safety of food products
of animal origin. Preventing the introduction and spread of zoonotic pathogens, as well as of pathogens
requiring antimicrobial treatment, in the farm environment is of primary importance. This topic focuses
specifically on pig farm biosecurity. Due to differences in pig production systems across countries and taking
into account the ever-evolving nature of husbandry practices, environmental (climate) conditions and
epidemiological patterns of certain biological hazards, the optimal solution in one area might not be optimal in
another. It is therefore important to identify best practice in different countries. There are many
microorganisms and problems that need to be tackled in pig farming, so it is necessary to keep a broad
perspective on the topic, but particular attention is given to Salmonella and hepatitis E virus (HEV), as they are a
specific public health concern in this sector across Europe.
Objectives
The overall aim of the research projects within this topic is to enable authorities, the industry, and veterinarians
to implement best practice for pig farming in order to prevent entry and spread of zoonotic pathogens and
antimicrobial resistance in the food supply chain.
 To benchmark biosecurity systems for pig farming across Europe in order to identify best practice for
efficient and cost-effective biosecurity in pig farms, considering also possible effects at post-production (e.g.
retail) level if possible/relevant, with emphasis on Salmonella and HEV. Interventions to be considered
include surveillance/control programs, vaccination, cleaning and disinfection practices, farm management
practices and feeding practices, including the impact of microbiotas (competitive exclusion).
 To develop tools to evaluate the effectiveness of biosecurity interventions and tools to evaluate the costeffectiveness of such interventions.
 To develop education and communication tools for farmers, veterinarians and the food industry.
 To use a farm-to-fork approach to the greatest adequate extent in terms of bringing together research
actors from different 'silos' (e.g. farm biosecurity and processing controls).
Expected results
 Easily available best practice guidelines and scoring/evaluation systems for biosecurity measures for pig
production systems and the relevant stakeholders to be used as a decision support system.
 Methods for evaluating the effectiveness of implemented biosecurity measures in pig farms.
 An inventory of possible biosecurity measures and their cost-effectiveness for zoonotic pathogens of public
health significance, including but not limited to Salmonella and HEV, in different pig farming situations.
Requirements: it must be ensured that projects build on efforts of ongoing EU wide activities, such as HEVnet. Proposals should also build on existing results provided from the FP7 EU funded project EFFORT, and
demonstrate how duplication is avoided. The consortium should explain how they engaged with the EFFORT
team to ensure complementarity and how they would, if possible, share existing data and infrastructures.
Estimated total costs for this topic: M € 3
Volume of resources allocated by EJP: M € 3
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium).
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FBZ4.1: Source attribution and transmission routes of foodborne pathogens other than bacteria, with
emphasis on Toxoplasma gondii (Ranking score: 0.72).
 Topic derived from FBZ4 - Source attribution and transmission routes (theme epidemiology)

Context
Source attribution studies have mainly focused on bacterial foodborne pathogens and less on parasitic and viral
pathogens of zoonotic origin. This topic aims to fill this gap by encouraging research projects aiming at tracing
the sources and transmission routes of non-bacterial foodborne pathogens, with particular emphasis on
Toxoplasma gondii, one of the most common parasites in developed countries.
Objectives
 To develop novel or improve existing models (including risk assessment models) for source attribution of
non-bacterial zoonotic pathogens, including all relevant domestic/wild animal, food (including the ‘retail
level’) and environmental sources. Both bottom-up and top-down source attribution modelling approaches
may be used.
 To quantify the contributions of the main animal, food and environmental sources and transmission routes
to the burden of non-bacterial zoonotic pathogens, with emphasis on T. gondii among others. Geographical
differences in epidemiology should be addressed.
 To use both conventional and novel (NGS-based) techniques for pathogen typing, as well as epidemiological
and risk assessment frameworks, for the purposes of source attribution.
 Regarding T. gondii in particular, proposals should consider research that has been done on this pathogen
and to explicitly address whether and how the project results would contribute to the development of
innovative and effective interventions.
Expected results
 Quantitative estimates and risk assessments for the sources, transmission routes, and geographical
differences of foodborne pathogens other than bacteria, particularly T. gondii.
 Development of novel or improved source attribution models and baseline knowledge resources to trace
the sources and transmission routes of non-bacterial foodborne pathogens.
 Outcomes providing a basis for the development of innovative and effective interventions.
Requirements: Not defined
Estimated total costs for this topic: M € 3
Volume of resources allocated by EJP: M € 3
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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FBZSH5: Determinants of the reversal of the decreasing trend in Salmonella incidence in humans and
poultry in the EU (Ranking score: 0.70).
Context
The significantly decreasing EU-wide trend in lab-conﬁrmed human salmonellosis cases has levelled off during
2012-2016, and the proportion of human Salmonella Enteritidis infections has increased. At primary production,
the EU prevalence of S. Enteritidis in laying hens has also stopped decreasing and has even increased in recent
years. The reasons for the reversal of such decreasing trends in the EU in humans and poultry are largely
unknown. Speculations have been made about a possible premature relaxation of Salmonella control measures
in poultry, including vaccination programmes and hygiene controls, as well as possible deficiencies in the
enforcement of existing rules by certain authorities and sensitivity of statutory sampling programmes in
commercial laying hen ﬂocks with low within-ﬂock prevalence, which could challenge the identiﬁcation of
positive ﬂocks. Other explanations could be improvements in reporting and ascertainment of cases in national
surveillance programs, emerge and spread of more virulent strains, and/or increased exposure to potential (and
possibly hitherto under-recognized) sources of infection.
Objectives
 To identify determinants of the increase in Salmonella incidence in humans and poultry in several European
countries, trying to explain why the reversal of the decreasing trend in some countries was more
pronounced than in others.
 To perform cross-sectorial investigations on the performance of surveillance systems for human
salmonellosis and Salmonella control programmes in animals, making sure to avoid duplication with ORION
activities.
 To perform studies on the possible changing (molecular) epidemiology of Salmonella in humans and
animals, taking into account possible changes in exposure patterns.
Expected results
 Identification of the causes and co-causes leading to the reversal of the decreasing trend in Salmonella
incidence in humans and poultry in the EU.
 Identification of new opportunities for better control measures and monitoring of Salmonella at farm level
as to re-establish a decreasing trend in Salmonella incidence in humans and poultry.
 Identification and characterization of potential “high-risk” Salmonella clones involved in the recent upsurge,
including their development, as well as molecular and epidemiological signatures.
Requirements: to explicitly consider an EFSA opinion on this matter expected to be released in January 2019
to the greatest adequate extent in the full submission of the project proposals.
Estimated total costs for this topic: M € 3
Volume of resources allocated by EJP: M € 3
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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FBZSH9: Better tools for detection and investigation of foodborne outbreaks, including antimicrobial
resistant pathogens, as well as economic assessments of potentially increased cluster detection
through whole genome sequencing (Ranking score: 0.67).
Context
There is a need to reengineer national and supranational event-based surveillance and response systems for
infectious diseases to improve detection and investigation of foodborne outbreaks, including outbreaks of
antimicrobial resistant pathogens. Public health, food safety and animal health experts all need to have access
to such surveillance and response systems to ensure a One Health approach.
Objectives
 To develop combined epidemiological and bioinformatics tools for improved foodborne outbreak detection
and investigation (e.g. algorithms for real-time data analysis and visualisation), including outbreaks of
antimicrobial resistant pathogens, based on the most advanced and complete typing (e.g. WGS) and
epidemiological (e.g. person, space and time) information.
 To develop bioinformatics tools allowing for direct data comparability and interoperability (e.g. in silico
reconstruction of different typing schemes).
 To facilitate the interacting use of such tools by public health, food safety and animal health experts at
local, national and international levels.
 To assess the potential direct and indirect economic impact of such improved surveillance and response
systems at the national and EU level.
Expected results
 An integrated surveillance dashboard in which molecular and epidemiological data for foodborne
pathogens and their antimicrobial resistance profiles can be interactively analysed, visualized and
interpreted by different stakeholders, making sure to avoid overlap with ORION activities.
 Bioinformatics tools for in silico conversion of high-throughput genome sequencing data to different typing
schemes, including functional genomic screens.
 Economic assessments of potentially increased cluster detection through improved WGS surveillance for
foodborne pathogens.
Requirements:
 Microbiologists, bioinformaticians, molecular biologists, epidemiologists from at least four partner
organizations in at least four countries as key partners with experience in molecular epidemiology, NGS and
bioinformatics, plus at least eight associated partners with access to NGS (from at least eight countries).
 It must be ensured that the development of tools for WGS will be compatible with the work and mandate
of EU wide systems and organizations in these areas. Proposals should build on existing results provided
from the H2020 EU funded project COMPARE, and demonstrate how duplication is avoided. The
consortium should explain how they engaged with the COMPARE team to ensure complementarity and
how they would, if possible/relevant, share existing data and infrastructures.
Estimated total costs for this topic: M € 2.8
Volume of resources allocated by EJP (44% funded by EC funds and 56% funded by EJP beneficiaries forming the
consortium):
Proposals for this topic should consist of two parts:
 part 1 should address the topic without ‘economic assessments of potentially increased cluster detection
through whole genome sequencing’. For this part of this topic M € 1.5 has been allocated;
 part 2 of the proposal should address the ‘economic assessments of potentially increased cluster detection
through whole genome sequencing’. To this part of this topic M € 1.3 will be allocated only in case this
amount of budget becomes available at the project selection step through underspending of the total
budget for research projects.
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FBZSH8: Rapid risk assessment tools for introduction of zoonotic and foodborne diseases (Ranking
score: 0.65).
Context
Tools for rapid risk assessments are needed in the initial stages of a potential outbreak or other emerging health
threats for animal or human populations, to support risk managers in making quick, adequate and efficient
decisions. There are several quantitative frameworks for rapid risk assessment of the introduction of animal
diseases, but there is a need for more and improved rapid risk assessment tools for zoonotic and foodborne
diseases that address the risks for human populations. Given the globalization of the food market, there are
special needs for tools that take account of global networks of trade of animals and food, as these may facilitate
the rapid tracking and tracing of pathogens. The increased availability of “big data” and network analysis tools
may support the development of the requested rapid risk assessment tools.
Objectives
 To develop new tools or improve and adapt existing frameworks for rapid risk assessment for introduction
of zoonotic and foodborne diseases, as instruments for risk managers.
 To improve preparedness and response to animal and human public health threats by promoting EU wide
use of the tools that are developed, making sure that there will be compatibility and complementarity with
the work and mandate of EU wide systems, organizations and projects in these areas.
Expected results
 Rapid risk assessment tools allowing for timely quantitative transnational assessment of potential animal
and human health risks in Europe. The tools should be generic in covering the broadest possible range of
zoonotic and foodborne diseases, and in the same time be suitable for specific outbreaks and emerging
health threats.
 Easily accessible tools for rapid quantitative risk assessment of zoonotic and foodborne diseases, to be
used by risk managers in regional, national and European food authorities, as well as other stakeholders,
allowing them to evaluate different potential options for response.
Requirements: The development of these tools requires desktop research. Wide European collaboration is
crucial.
Estimated total costs for this topic: M € 2-2.5
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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FBZSH6: Intervention studies to determine the effectiveness of preventing exposure to risk factors for
Toxoplasma gondii infection (Ranking score: 0.65).
Context
In terms of burden of disease, Toxoplasma gondii is one of the most important foodborne pathogens in
developed countries. Risk factors for infection have been investigated in several European countries, with meat
being the presumed major source of human infections in Europe. Clinical human cases are also being caused by
imported meat. Indeed, international aspects of human toxoplasmosis epidemiology have become relevant for
public health. To inform policy, intervention studies on the effectiveness of preventing human exposure to
known risk factors for T. gondii infection are needed.
Objectives
 To fill knowledge gaps regarding sources of T. gondii infections in humans in Europe.
 To perform studies on the effectiveness of interventions designed to prevent (foodborne) exposure of
humans to known risk factors for T. gondii infection, including but not limited to inactivation studies
bringing new knowledge to the topic.
 To focus on risk-mitigating interventions to be accepted by/applied to high-risk groups (i.e. pregnant and
immunocompromised persons).
 To develop or adapt existing methods to assess the effectiveness of these interventions on a large scale.
Expected results
 Updated knowledge on sources of T. gondii infections in humans in Europe.
 Identification of effective interventions to prevent T. gondii infections from such sources that would be
accepted by consumers in high-risk groups.
 Methods for evaluating the effectiveness of interventions to prevent T. gondii infection on a large scale.
Requirements: Not defined
Estimated total costs for this topic: M € 2
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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FBZ7.1: Development of a risk management tool to prevent zoonotic bacteria, viruses and parasites in
production and processing of pig meat (Ranking score: 0.63).
 Topic derived from FBZ7 - Optimizing options for risk management and enforcement in feed and food production and processing
(theme intervention)

Context
Preventing zoonotic foodborne pathogens from entering the food production chain has both public health and
economic benefits. Assessing these benefits requires an understanding of the introduction and transmission of
these pathogens in the production chain, starting with the contamination of feed and food, as well as potential
effects of international trade. Food-producing (fattening) or breeding (reproducing) animals might constitute
additional challenges when it comes to identify targets for risk management options. Focussing on pork
production, this topic aims to stimulate research into the routes of contamination and the effects of
intervention strategies targeting these different routes, to reduce the probability of introduction, transmission
and spread of pathogens. This research should support the development of risk management tools to prevent
contamination with zoonotic pathogens. Risk assessment and cost-benefit analysis has to be performed to
assess the potential public health impact and the economic consequences of the proposed interventions
strategies.
Objectives
The overall aim is to provide authorities and feed and food industries with:
 Tools for effective risk management to prevent or reduce contamination of pig meat with zoonotic bacteria,
viruses and parasites.
 Tools to assess the impact of different the risk management options in terms of public health and economy.
 To ensure that the development of tools will be compatible and complementary with the work and
mandate of EU wide systems, organizations and projects in these areas.
These tools will enable authorities and industry to identify pigs being at high risk for carrying zoonotic
pathogens (specifically Salmonella, hepatitis E virus and Toxoplasma gondii) and to perform rapid risk
assessments. The risk assessment will include a module guiding towards effective management options and
HACCP-plans, providing also ways to identify, assess and quantify risks, and to evaluate the cost-benefits of
various preventive measures.
Expected results
 A risk management tool for pig meat production.
 Easily accessible inventories of risk management options and HACCP plans for pig meat production for
authorities and the industry, including their cost-benefit assessments, for commercial pig meat production.
 Guidelines for stakeholders regarding optimal risk management during farming, trade, food and feed
processing in pig meat production.
Requirements: Not defined
Estimated total costs for this topic: M € 1.5-2
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium).
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Antimicrobial resistance (AMR)
AMRSH5: Development of new tools for early (real-time) detection of resistant pathogens in humans
and animals, as well as new diagnostic tools, in particular on-site tests for humans and animals
(Ranking score: 0.66).
Context
The EU action plan on AMR calls for several actions, focusing on the areas with the largest benefits for MSs, e.g.
promoting the prudent use of antimicrobials, enhancing cross-sectorial work, improving infection prevention,
and consolidating surveillance of AMR and antimicrobial use. Improved knowledge on detection, effective
infection control and surveillance, as well as development of novel diagnostics are key objectives of the
“Boosting research, development and innovation on AMR” pillar of the action plan.
Objectives
 To develop new tools for early (real-time) detection of resistant pathogens in humans and animals.
 To develop new diagnostic tools for AMR in humans and animals, in particular on-site tests.
 To support the use of IT solutions in developing tools for diagnosing resistant infections in human and
animal populations.
 To ensure that the development of new tools will be compatible with the work and mandate of EU wide
systems and organizations in these areas.

Expected results
 New tools that can be easily used by different stakeholders for early warning of emerging resistant
pathogens in different human and animal populations.
 New on-site diagnostic tests and IT solutions for AMR in humans and animals that will encourage/facilitate
the uptake of AMR diagnostics in medical and veterinary practice.
Requirements: Not defined
Estimated total costs for this topic: M € 2
Volume of resources allocated by EJP: M € 2
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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AMR2.1: Dynamics of AMR selection, clonal spread and horizontal gene transfer in humans, animals
and the environment, including epidemiology of resistant microorganisms and antimicrobials in the
environment and their (environment-mediated) spread (Ranking score: 0.62).
 Topic derived from AMR-2: Epidemiological studies into the dynamics of AMR in human and animal populations and the
environment including horizontal gene transfer and selection of AMR (theme epidemiology)

Context
There are several gaps and inconsistencies in our understanding of the epidemiology of AMR. This concerns
mainly the dynamics of AMR selection, clonal spread and horizontal gene transfer in human and animal
populations, including the post-production (e.g. ‘retail’) level for food-producing animals, as well as the
epidemiology of resistant microorganisms and antimicrobials in the environment and their environmentmediated transmission pathways.
Objectives
 To study the origins and transmission dynamics of resistant bacteria (e.g. import vs. local selection, zoonotic
vs. anthropogenic vs. environmental transmission).
 To study clonal spread of resistant bacteria vs. horizontal gene transfer in the dissemination of resistance
within the One Health approach.
 To investigate geographical differences and trends in AMR and antimicrobials in the natural environment,
including the influence of animal husbandry on the occurrence and spread of AMR and antimicrobials in the
environment and in people living in proximity to farms.
 Special attention should be focused on multidrug and emerging resistances, in addition to resistance to
critically important antimicrobials for human and animal treatment.
 Multidisciplinary approach including microbiology, genomics (i.e. WGS) and epidemiology should be used.
Expected results
 Identification and characterization of mechanisms and underlying drivers of AMR development, selection,
transmission, clonal spread and horizontal gene transfer in humans, animals and the environment relevant
for the European setting.
 Evidence for geographical differences and trends in AMR and antimicrobials in the environment, as well as
the ecological consequences of antimicrobial usage in animal husbandry.
 Models explaining the links between antimicrobial usage in animals, AMR in the environment, and the risks
for public health.
Requirements: proposals should build on existing results provided from the FP7 EU funded project EFFORT,
and demonstrate how duplication is avoided. The consortium should explain how they engage with the
EFFORT team to ensure complementarity and how they would, if possible/relevant, share existing data and
infrastructures.
Estimated total costs for this topic: M € 3
Volume of resources allocated by EJP: M € 3
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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AMR6.1: Development of NGS-based tools for surveillance of AMR in Enterobacteriaceae in animals,
humans and the environment (Ranking score: 0.60).
 Topic derived from AMR-6: Metagenomics and bioinformatics for detection and surveillance of AMR pathogens and determinants
(theme analytical methods)

Context
AMR is a One Health issue with a strong accent on transmission pathways. The development of NGS technology
allowed for deep characterization of the genomes of antimicrobial resistant bacteria, providing new insights
into the spread of AMR determinants in pathogens and/or commensal bacteria in humans and animals. Yet,
culture-independent strategies like metagenomics can also provide new approaches to investigate the
distribution and features of AMR determinants in complex microbiota systems, such as those in biosolids (from
WWTP), manure, re-used waters and other agriculture waste.
Objectives
The overall objective is to promote NGS-based approaches in AMR surveillance in complex microbiota
recovered from relevant sites under selective pressure with antibiotics. This would include specific expected
hotspots of AMR selection such as at hospital or farm level, or the environment.
 Development of sampling schemes for generating NGS data on AMR that is suitable for risk assessment,
including sample preparation and processing.
 Production, validation and benchmarking of bioinformatics tools for detection and typing of AMR and the
related MGE through WGS and metagenomics.
 Building of a repository of NGS data on AMR (in collaboration with COMPARE).
 WGS and shotgun metagenomics for the production of NGS data on the presence of AMR in
Enterobacteriaceae in complex samples (through metagenomics). The target population should include
strains from production animals as well from humans (WGS), and biosolids (from WWTP), manure,
reclaimed waters and other agriculture waste (metagenomics).
 Methodology to provide genetic context of AMR genes in metagenomics samples.
 To ensure that the development of tools and production of WGS and NGS data will be compatible with the
work and mandate of EU wide systems and organizations in these areas.
Expected results
 Quantitative data on the presence of AMR determinants in different matrices; repository of NGS-based data
on AMR; bioinformatics for the detection and typing of AMR (e.g. carbapenemase) determinants in
Enterobacteriaceae and in complex food/feed/environmental matrices; tools for quantification of AMR
determinants in metagenomic data to be used in risk assessment; harmonized and interoperable protocols
for NGS data production on AMR.
 Development of harmonized and interoperable protocols, tools and repositories to allow for the production
of data on AMR in Enterobacteriaceae and complex samples in the food production chain. Such data will be
of value for the development of NGS-based surveillance systems to support risk assessment and source
attribution.
Requirements: Microbiologists, bioinformaticians, molecular biologists and IT experts from at least five partner
organizations in at least four countries as key partners with experience in data sharing protocols, NGS including
metagenomics and bioinformatics, plus at least eight associated partners with access to NGS including
metagenomics (from at least eight countries). Three years programs are expected
Estimated total costs for this topic: M € 3
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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AMRSH1: Strengthened infection prevention and control measures, including development and
assessment of interventions that prevent the development and spread of AMR (Ranking score: 0.57).
Context
The EU action plan on AMR calls for several actions, focusing on the areas with the largest benefits for MSs, e.g.
promoting the prudent use of antimicrobials, enhancing cross-sectorial work, improving infection prevention,
and consolidating surveillance of AMR and antimicrobial use. Strengthened infection prevention and control
measures, as well as development and assessment of interventions that prevent the development and spread
of AMR are key objectives of the “Boosting research, development and innovation on AMR” pillar of the action
plan.
Objectives
 To benchmark and possibly develop effective infection prevention and control measures to reduce the need
of antimicrobial use on farm.
 To develop and assess interventions preventing the development and spread of AMR, including those
affecting transmission between animals and humans.
Expected results
 Quantitative estimates for the effects of different interventions, including enhanced infection
prevention/control, on veterinary antimicrobial use.
 Guidelines and recommendations on the best (combination of) interventions to prevent development and
spread of AMR in different settings.
Requirements: Not defined
Estimated total costs for this topic: M € 2
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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AMR4.1: Evaluating the best practice for communication and stewardship of antibiotic prescribing in
humans and animals (Ranking score: 0.57).
 Topic derived from AMR-4: Communication and Stewardship AMR (theme intervention)

Context
Communication and stewardship of antimicrobial usage form an important component of the strategy to
combat AMR and preserve the effectiveness of antimicrobials in both humans and animals. The responsible use
of antimicrobials in animals is promoted at the national level in European countries, as well at the European
level, for example by the European Medicines Agency (EMA) and European Platform for Responsible Use of
Medicines in Animals (EPRUMA). The development of robust, evidence-based guidelines in animals is not,
however, as advanced as in humans. Interventions to improve prescribing practices and to develop optimal
communication strategies in animals are required, as well as the development of interventions (guidelines and
advice) based on a robust evidence base, which considers the principles developed in human medicine and
those issues specific to animals.
Objectives
 To develop robust, evidence-based, antimicrobial stewardship guidelines for animals.
 To provide detailed case or scenario studies, exemplifying successful or beneficial outcomes related to
selected animal disease conditions.
 To promote collaboration between medical and veterinary sectors across Europe to assimilate best
practice developed in human medicine into veterinary medicine and vice versa.
 To determine the most effective routes of communication with stakeholders, and influencing stakeholder
behavior to promote responsible use.
 To develop systems to monitor adverse consequences of adoption of antimicrobial stewardship guidelines
including negative effects on animal productivity, welfare or costs of production.
 To assess the impact of different prescribing practices on antimicrobial use in both animals and humans.
 To promote new eHealth solutions to improve prescription practices, self-management of health, care
solutions, and improving awareness of AMR.
Expected results
 Development of evidence-based antimicrobial stewardship guidelines for animals through crosscollaboration between medical and veterinary specialists.
 A repository of case/scenario studies providing practical examples of beneficial outcomes.
 Identification of the optimal routes of communication with stakeholders.
 Clear identification of adverse consequences and assessments of the impact of different prescribing
practices.
 New eHealth solutions to improve prescription practices.
Requirements: Not defined
Estimated total costs for this topic: M € 3
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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Emerging threats (ET)
ET2.2: Development of a toolkit to characterize emerging threats by combining genomic and
phenotypic information (Ranking score: 0.78).
 Topic derived from ET-2: Improving preparedness and response (theme epidemiology)

Context
Microbiological threats are often unpredictable, irrespective of the efforts aiming at mitigating the effects of
antimicrobial usage, as well as their minimisation or prevention. In spite of implementation of networks for
signalling of microbiological threats across Europe (i.e. EWRS, EMERGE, ENIV, RASFF), including imported
pathogens, food-transmitted or zoonotic, and exchanging information on emerging pathogens, there is still
potential for improvement of preparedness and response to such threats. There is a need to develop rapid tools
to characterize emerging threats by combining genomic and phenotypic information, as well as epidemiological
data, as to allow for early detection, identification and control of emerging threats, and ultimately, for fast and
appropriate decision making and response.
Objectives
 To develop new or adapt existing methods and tools to characterize emerging threats by combining
genomic and phenotypic information along with new sources of epidemiological data (i.e. digital
epidemiology) in cooperation with established networks like EMERGE, ENIVD, EWRS, IHR.
 To allow for early detection, identification, and characterization of emerging threats, including novel tools
for analysis and sharing of epidemiologically relevant data -on zoonotic bacterial, viral and parasitic foodand waterborne threats, as well as on emerging antimicrobial resistance or virulence patterns.
 To ensure that the development of these new tools and methods will be compatible with the work and
mandate of EU wide systems and organizations in these areas.
Expected results
 A toolkit for characterization of emerging threats by combining genomic and phenotypic information
(along with epidemiological data) to be used for rapid, early detection, identification and characterization
of emerging threats transmitted via animals, feed, food, water or natural environment.
Requirements: Not defined
Estimated total costs for this topic: M € 2
Volume of resources allocated by EJP: M € 2
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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ET1.1: Development and harmonization of NGS and non-NGS methods for the detection of foodborne
parasites (Ranking score: 0.66).
Topic derived from ET-1: Development and harmonisation of non-NGS-based methods for detection of FBZ agents and emerging
threats (theme analytical methods)

Context
Foodborne parasites are a public health problem of increasing importance due to, e.g., global movement of
people and goods. There is no comprehensive legal framework for parasites in food except for Trichinella.
Echinococcus is included in the annex IA of the Zoonoses Directive among the first priority organisms to be
monitored in food. There are currently no suitable methods for routine monitoring of parasites along the food
chain. Indeed, the methods used to characterize foodborne parasites are often cumbersome and do not cover
the entire spectrum of threats. The lack of rapid and comprehensive analytical approaches for some of these
pathogens negatively affects management of human infections, trade, food chain sustainability and food
security. Technology increasingly allows for developing or re-directing analytical methodologies for the
detection of pathogens, which are more rapid and reliable than the standard approaches based on cultural
strategies and potentially can cover pathogens that are currently not identifiable or misdiagnosed. Such
technologies have the potential to deliver rapid assays on platforms applicable to field use such as
bed/farm/pen-side tests, as well as in the food production chain.
Objectives
 To develop sampling strategies for the detection of foodborne parasites in food samples.
 To develop and validate specific and sensitive NGS and non-NGS (e.g. pheno-genotypic and histochemical)
methods for rapid and reliable detection of foodborne parasites in the whole food production chain,
covering all the process from sampling to sample preparation and analysis of results.
 To assess the newly developed methods against the existing ones.
Expected results
 Specific and sensitive, validated NGS- and non-NGS-based methods for rapid and reliable pheno/genotypic
detection of foodborne parasites in the whole food production chain.
 Production of data on the presence of certain parasites in the food chain to support risk assessment
models and intervention strategies for the control of foodborne parasites.
 Proficiency testing schemes for the assessment of the performance parameters of the
optimised/developed methods.
Requirements: Parasitologists, bioinformaticians, molecular biologists from at least three partner organizations
in at least three countries as key partners with experience in detection methods for parasites, and
bioinformatics, plus at least eight associated partners with access to NGS including metagenomics (from at least
eight countries).
Estimated total costs for this topic: M € 2.5
Volume of resources allocated by EJP: M € 2.5
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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ET5.2: Identification of key determinants of spread and persistence of foodborne zoonoses from
wildlife (Ranking score: 0.63).

 Topic derived from ET-5 Ecology of emerging pathogens (theme epidemiology)

Context
Prevention and control of emerging foodborne pathogens of zoonotic origin often focus on domestic animal
reservoirs. However, knowledge of pathogen transmission from wild animal populations is also important. This
includes knowledge about the determinants of spread and persistence of foodborne zoonoses in wildlife and
natural environment, as well as the interface with human and livestock populations.
Objectives
 To identify determinants of spread and persistence of foodborne zoonoses in wildlife reservoirs, as well as
the environment, considering geographical differences in the epidemiology of infectious agents.
 To investigate factors (and links between them) that may influence transmission of these foodborne
zoonoses (e.g. pathogen virulence, population densities and degree of contact between populations).
 To develop, parameterise and use disease spread models that capture transmission within and between
relevant parts of the ecological system (e.g. domestic animals-wildlife, human or animals-environment).
 When relevant, use molecular epidemiology to construct high resolution transmission trees.
 To focus on both emerging and re-emerging pathogens, including currently unknown hazards.
Expected results
 Identification of factors influencing spread and persistence of foodborne zoonoses from wildlife to livestock
animals and/or humans for the sake of improved surveillance and disease control programmes.
 Identification of host-pathogen-ecology combinations that constitute a higher risk for pathogen spread.
 Identification of data requirements and knowledge gaps in the ecology of emerging foodborne pathogens
with wildlife reservoirs.
Requirements: Not defined
Estimated total costs for this topic: M € 2
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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ET2.1: Evaluation of early detection methods for emerging threats (Ranking score: 0.62).
 Topic derived from ET-2: Improving preparedness and response (theme epidemiology)

Context
Early detection of public health threats is a vital component of infectious disease surveillance. Technologies are
available for the rapid (i.e. molecular) detection of emerging microbiological threats such as computer-based
surveillance tools and epidemic intelligence methods used by all major public health institutions, are intended
to facilitate risk assessment and timely outbreak detection. However, assessments of the performance of early
detection methods are rarely performed.
Objectives
 To develop methods for the evaluation of early detection methods for emerging threats in use and of
prospective interest for European public health and veterinary/food institutions.
 To assess the performance of the aforementioned early detection methods.
 To promote use of these methods and regular evaluation of their performance.
Expected results
 Easily accessible methods/indicators for the routine evaluation of early detection methods for emerging
threats in use and/or of prospective use in European public health and veterinary/food institutions.
 Assessments of the performance of these detection methods, particularly their ability to contribute
significantly to preparedness and response to emerging threats, including during crisis situations.
 An evaluation of effectiveness of response to different emerging threats in Europe and ways to improve it in
the short-term.
Requirements: Not defined
Estimated total costs for this topic: M € 2
Volume of resources allocated by EJP: M € 0
(44% funded by EC funds and 56% funded by EJP beneficiaries forming the consortium)
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DESCRIPTION OF INTEGRATIVE ACTIVITIES
Background to integration - the One Health socio-political landscape
EJP integrative activities aim to strengthen preparedness and generate collaborative change. To understand the
drivers for collaborative change in the public health and animal health sectors, it can be of interest to reflect on
the current socio-political landscape in which One Health activities are prioritised and executed in Europe.
In general, health priorities are largely determined within sectors, naturally influenced by the political system. In
Europe, prioritised zoonotic infections are dominated by foodborne hazards, which is reflected through the
comprehensive feed and food safety legislation. Still, for public health, the management of zoonotic infections,
including those that are food-borne, have to compete with other important public health issues including not
only other infectious diseases but also lifestyle health problems such as e.g. diabetes, cancer and cardiovascular diseases. Supra-national and national needs for preparedness for serious infectious diseases are driven
by requirements to adhere to the International Health Regulations Decision 1082/2013/EU on serious crossborder threats to health.
For animal health, public management of zoonotic infectious diseases is highly influenced by economic
decisions related to trade. Animal, food and feed issues that influence public health is of high regulatory
importance, but the needs for preparedness for infectious diseases are also related to trade and to the
regulatory framework on transboundary diseases of high priority (epizootic diseases).
In the food sector, the responsibility for producing safe food is on the food business operator. Public
management of food hazards focus mainly on ensuring that the legislation is adhered to (through official
controls). Thus, priorities in the food sector are linked to public health and, as indicated above, highly guided by
EU level processes and legislation.
The ability to make trade-offs between EU level and national priorities also differ between the sectors. Where
there is a high degree of independence between public health systems in different MS, animal health systems
are under a great degree of EU level legislation and -coordination. Consequently, the mechanisms for
prioritisation of investments in animal health and food surveillance are largely executed at EU level, which is in
contrast to public health where priorities tend to be defined at the national level.
Simplistically put, one can say that the animal health-food sector puts major effort in preventing public health
hazards, but the socio-political system always balances actions and restrictions against the consequences for
free trade. In contrast, the public health sector deals with the consequences of breaches in feed-animal-food
system. The focus is mainly on preventing further human illness and there is no obligation to consider trade and
other economic consequences in the agri-food sector. These different perspectives, which are sometimes in
conflict, also influence the landscape in which Med-Vet institutions are to collaborate.
It can be noted that in terms of responsibility for the EU Commission to coordinate crisis management, there is
a link between Decision 1082/2013/EU on serious cross-border threats to health, implementing the
International Health Regulations, and EU level food and feed crisis management as guided by Article 55-57 of
Regulation 178/2002, laying down the general principles and requirements of food law, establishing the EFSA
and laying down procedures in matters of food safety. The above-mentioned differences in perspective come
into play also at this level.

Approach to development of integrated preparedness
The purpose of integrative activities and projects within the OHEJP is to strengthen the joint preparedness of
partners to prevent, detect and respond to hazards within their joint remit, both nationally and in collaboration
within other EU institutes and -agencies. Due to the legislated landscape in which OHEJP partners operate, and
due to the close relationship and collaboration with EFSA and ECDC, there are already many strategies,
initiatives, activities and systems in place to develop the capacity to respond to joint hazards within the field of
foodborne zoonoses, antimicrobial resistance and emerging threats. The objective of Joint Integrative Projects
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(JIP) is not to replicate, but to strengthen existing, well-functioning systems. The guidance and insight of EFSA
and ECDC is of major importance to help such alignment. The objective of JIPs is also to bridge the gap between
the sectors by successively focusing on the inter-sectoral mechanisms along the chain from preparedness to
response, and to investigate and improve how the work processes of microbiologists, epidemiologists and
information specialists function across the Med-Vet interface at the national level (Figure 1). Strengthening of
inter-sectoral mechanisms at the national level will subsequently benefit the supra-national level.
A generic means to work systematically towards an overall higher institutional performance is to benchmark,
identify best practice and to leverage the capacity through peer-to-peer twinning activities, through skills
training and by development of supportive infrastructure. This is the approach of the integrative activities of the
OHEJP, and the JIPs are one means to achieve that.
Two JIPs have been launched to date. COHESIVE focuses on the ability to pick up, share and communicate
signals as well as the ability to conduct joint risk assessments. ORION focuses on the semantic and technical
interoperability between the sectors, with focus on surveillance information.
For the second call of the OHEJP, call topics have been developed for steps in the prevent-detect-respond chain
that were not covered in the first call. IA-1 is focusing on capacity to jointly design, adjust and optimise
surveillance activities across the sectors. IA-2 and IA-3 targets ways to improve the joint laboratory capacity and
IA-6 focuses on best intervention practice and outbreak response.

Figure 1. Schematic illustration of the preparedness and response systems within which OHEJP partners act, and
the steps at which One Health integrative activities take place. Adapted from Iversen et al. (2018).

Topic descriptions for integrative activities
The integrative activities described below have been defined through consultation of OHEJP partners to identify
national needs (via WP4), as well as consultation of EFSA and ECDC (via WP5). Five topics were taken forward
from the first call and prioritised by experts from OHEJP partner institutes through a multi-criteria decision
analysis, in May 2018 in Bilthoven. Very few needs were expressed under one of the previous topics (IA-7,
Aligned use of experimental facilities and computer models (of transmission, ecology etc.); this topic was also
ranked the lowest, and has therefore not been taken forward to the second call.
Expectations from all integrative projects is that the resources they develop should become accessible to all
partners; this means addressing all relevant technical and legal aspects that influence accessibility. It should also
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be ensured that all partners have the necessary skills to contribute to and use the resources, which means that
the JIPs need to address training and support needs. When developing solutions, JIPs should address usefulness,
user friendliness, as well as standards and policies nationally and at EU level. Solutions should be sustainable.
This means that JIPs need to specifically address relevant technical and legal aspects that influence agreements
on future maintenance, development and financing.
IA-3: Joint databases of reference materials and data, incl. metadata (Ranking score: 0.73)
Context
 Access to well-defined reference materials is important both for method validation and for proficiency
testing (PT). Procedures for quality control of reference materials are subject to a great degree of
standardisation, but the preconditions differ between the public health, food and animal health sectors.
Although general PT standards exist, they do not capture challenges associated with designing crosssectoral PT’s, i.e. trials able to test the ability to jointly solve diagnostic problems that involve the same
pathogen but sector-specific matrices, case-matrix specific pathogen quantities and -viability. Such guidance
for cross-sectoral PT could complement existing sectoral standards by specifically focusing on the needs
that evolve when proficiency is to be tested at the One Health interface.
 The EU Joint Research Center’s (JRC) Institute for Reference Materials and Measurements (IRMM) is a wellestablished provider and standard setter e.g. in the field of biomarkers and biochemical analyses. In the
field of microbiological analyses, the picture is more diverse, although e.g. EURL’s have a similar
responsibility and/or can provide lists of reference materials within their specific remit. Information about
characterised materials, their source and where they are stored is also available at the global level (e.g. via
PubMLST, PulseNet). However, for zoonotic pathogens where EU level reference functions are not
established, such standards are few or do not exist.
 The OHEJP partners represent countries with diverse epidemiological conditions, and most have access to
national collections of strains and biological samples that can be used for research as well as for routine
diagnostic needs. However, the usefulness of such collections for research and for identification of new
reference materials is a function of their accessibility and the metadata available. There is an opportunity
within the OHEJP to leverage the use of such national collections, and to share experience and knowledge
of systems available for recording and querying information about them, by applying principles and tools
from open data and open research.
 Data on animal populations, food and feed consumption are regularly needed for risk assessments both at
national and EU level. However, the availability and quality of such data differs between EU member states
and their availability to OHEJP partners may be constrained by organisational, legal or technical aspects.
They may also be openly available in the public domain. The OHEJP provides an opportunity to better
understand and improve the availability of such data, and also drive the development of national processes
for generating them or increasing their usefulness in support of EU level risk management.
Objectives
 To develop guidance for cross-sectoral proficiency testing, aimed at trialling the collaborative systems’
ability to solve food-borne outbreaks and other transsectoral challenges.
 To make an inventory of current use and existence of reference materials across OHEJP partner institutes,
for selected, prioritised pathogens,
 To conduct a gap analysis with respect to accessibility, quality and usefulness of existing reference materials
from a One Health perspective.
 To identify existing systems (software, databases) in place to record and query collections of biological
materials held by OHEJP partners, for routine diagnostic needs and for research, and develop an approach
for making such collections more widely accessible, within defined limits.
 To investigate and benchmark the availability and quality of demographic data commonly used for risk
assessments among OHEJP partners, and describe any constraints for making them more easily accessible.
 To promote national participation in initiatives from EU authorities that serve to make high quality
demographic data more readily available for risk assessments.
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For the two bullet points above, to have an early and close coordination with existing data collection
initiatives such as EFSA’s SIGMA project.

NB! Project proposals can address one or more of the objectives under this topic, and frame the proposal
towards one or more of the OHEJP domains.
Expected results
 Guidance aimed at improving the design of cross-sectoral proficiency tests, for a better understanding
of the collaborative systems’ performance.
 Knowledge of state of the art regarding availability and access to well-defined microbiological reference
materials that are useful for One Health proficiency testing.
 Centrally available knowledge of relevant collections of biological materials among OHEJP partners, and
of systems in place for stock keeping,
 The collections of biological materials held by OHEJP partners are more widely accessible, within
defined limits.
 Knowledge of the status with regards to availability of relevant national data for risk and outbreak
assessments, and a road map for how to make them more readily available, taking into account existing
initiatives from EU authorities, such as EFSA's SIGMA project.
Requirements:
 At least 14 partners from 7 countries with key expertise relevant to the topic area, such as e.g.
microbiology, epidemiology and information science.
 Should involve pairs of Med-Vet partners from same countries to contribute to national integration.
 With respect to tasks related to reference materials, a close collaboration with the relevant EURL’s
should be considered to ensure sustainability.
 The involvement all OHEJP partners in some of the activities (surveys, training) should be planned for.
Estimated total costs for this topic: Up to M € 4
Volume of resources allocated by EJP: M € 4.5
(44% funded by EU funds and 56% funded by EJP beneficiaries forming the consortium)

IA-2: Laboratory methods - harmonised protocols and common best practice (Ranking score: 0.72)
Context
 A key component in the interoperability between animal and public health surveillance systems is the
comparability of laboratory diagnostic output across the sectors. There are strategies in place that aim to
successively develop the EU One Health capacity to identify and interpret cases and sources across
geographic regions and over time, but there is still a substantial variation in national capacity. Much of the
focus today is on the interoperability with regards to advanced molecular typing methods to detect and
solve outbreaks. But the understanding of One Health priorities, and of effects on public health of
interventions in the animal/food sectors, is also affected by the capacity of first line/primary diagnostics.
This includes the capacity of public health microbiological laboratories, of laboratories carrying out analyses
of food samples in official and own controls as well as of veterinary laboratories involved in passive and
active animal health surveillance. For example, test performance, as expressed by diagnostic sensitivity and
specificity, is rarely known, although it is commonly needed e.g. for risk assessments and for design and
evaluation of surveillance programmes. OHEJP partners serve a role as National Reference Laboratories and
EU Reference Laboratories and have mandates to support national primary diagnostic capacity.
 ECDC has been mapping national microbiology capabilities in EULabCap surveys since 2013, which has
provided evidence to monitor the development towards identified strategic goals in the field of public
health microbiology. For the other sectors, EU Reference Laboratories are in place for a range of foodborne
pathogens, supporting NRL’s in their responsibility for quality assurance of national laboratory capacity. The
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global strategic overview of laboratory capacity in the animal-food field, as provided by EULabCap for public
health microbiology, is missing. Also, there is no joint basis for strategic capacity building in the field of
laboratory interoperability across the animal health – food – public health interface.
The capacity of national laboratory services can be influenced by dependencies on laboratories in other MS,
and on cross-border transportation services. This potential vulnerability can also be a strength in situations
where laboratories can provide back-up functions and redundancy for one another. To leverage general
preparedness, laboratory dependencies have to be understood, and suitable service agreements have to be
in place.
The use of laboratory services within healthcare and official controls is subject to public procurement
procedures under EU law. The suitability of such services with respect to One Health needs is rarely
considered in procurements, and there is a variation in national guidance to local and regional competent
authorities, which injects differences in the quality of laboratory services and official controls in the food
chain. Cross-border coordination of guidance regarding relevant requirements for procurement of
laboratory services is desirable.

Objectives
 To benchmark One Health laboratory interoperability, capacity and performance across all OHEJP partner
countries.
 To identify prioritised methodological fields in need of harmonisation across the Med-Vet interface, taking
into account developments in other OHEJP joint research projects as well as initiatives taken by EFSA, ECDC
and other relevant standard setting bodies.
 Based on a gap- and needs analysis, taking into account existing initiatives and projects: to develop and
implement harmonised and interoperable protocols for detection and typing of foodborne pathogens and
AMR determinants across the animal health – food – public health interface.
 To raise general EU capacity with respect to laboratory interoperability and capacity across the animal
health – food – public health interface, through a partner training and support system,
 To improve cross-border interoperability and crisis preparedness by mapping laboratory dependencies and
by establishment of agreements regarding prioritised laboratory services, as needed.
 To implement harmonised protocols for detection and typing of foodborne pathogens and AMR
determinants, and map constraints to implementation.
 To produce guidance to competent authorities in charge of procuring microbiological laboratory services for
primary diagnostic testing in the public health, food and animal health sectors.
NB! Project proposals can address one or more of the objectives under this topic, and frame the proposal
towards one or more of the OHEJP domains.
Expected results
 A One Health version of the EULabCap instrument, developed with an aim to be repeatable.
 Knowledge of the status of One Health laboratory interoperability and capacity across all OHEJP partner
countries,
 A roadmap for systematic methodological improvement with respect to One Health laboratory
interoperability, including identification of constraints to such improvement and suggestions on how they
can be mitigated. The roadmap should be developed in dialogue with EFSA and ECDC and be of value to
strategic guidance at EU level.
 Where prioritised needs exist; development and implementation of new harmonised and interoperable
protocols for detection and typing of foodborne pathogens and AMR determinants across the animal health
– food – public health interface,
 Procurement guidance is available so that the laboratories within healthcare and official controls are
capable to contribute to solving inter-sectoral problems involving humans, food, animals and the
environment,
 An increase in general EU capacity to deal with foodborne zoonoses, antimicrobial resistance and emerging
threats across the animal health – food – public health interface by partner-to-partner delivery of training
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based on the outcome of EULabCap and similar benchmarking tools, as well as training related to the
above-mentioned developments.
Requirements:
 Key expertise relevant to the topic area, such as e.g. epidemiology, microbiology and economics.
 The consortium should include a balanced number of Med-Vet partners from at least 7 countries that
scored both high, as well as low/intermediate in the EULabCap survey 2016.
 The involvement all OHEJP partners in some of the activities (surveys, training) should be planned for.
Estimated total costs for this topic: Up to M € 4
Volume of resources allocated by EJP: M € 4.5
(44% funded by EU funds and 56% funded by EJP beneficiaries forming the consortium)

IA-1: Common frameworks for designing and implementing surveillance and control activities
(Ranking score: 0.72)
Context
 The chain from prevention and detection to response involve several institutional capacities including
laboratory services and epidemiological planning of surveillance and analyses and communication of
surveillance data. Similar to how the EULabCap assessment provides national benchmarking and guidance
on microbiological laboratory development needs, an assessment of the cross-sectoral epidemiological
functionality could generate useful information for future strategic initiatives and targeted support.
 Surveillance activities vary in nature between Med-Vet sectors, where the former is usually passive in
nature whereas the former often involves active surveillance activities. In the food sector, investigations are
highly guided by EU regulation 2017/625 on official controls and other official activities. There is no joint
framework for integrated design of cost-efficient surveillance along the food chain and across the Med-Vet
interface. Such a framework would provide valuable guidance and ensure that surveillance, incl. official
controls, is transparent, comparable and meets societal needs.
 There is an opportunity to better support multi-country foodborne outbreak investigations by improving
methods and formats for systematic data collection at national level, thereby leveraging the national
capacity to contribute. Such development should take place in dialogue with EFSA and ECDC, and build on
existing procedures and systems.
 Certain surveillance objectives such as case finding and early detection show many similarities with the
objectives of official controls in the food chain, i.e. strategies for detection of non-compliance in food
business operations use risk-based approaches which is also used in surveillance aimed at detecting cases of
endemic disease or new introductions. In fact, the use of risk-based approaches is implicit in the food
legislation, and is also encouraged in the animal health field. Animal health surveillance legislation has
successively developed towards the use of output-based standards, i.e. standards focusing on the quality of
evidence provided by the system (e.g. confidence in freedom at a certain design prevalence), rather than
defining inputs (e.g. the number samples required). This is in stark contrast to official controls, where inputbased standards still prevail. There seems to be an opportunity to improve the output from official controls
by applying methodological principles from risk-based animal health surveillance.
Objectives
 To develop or adapt existing operational frameworks for design and implementation of sectoral surveillance
to fit the needs of the One Health intersect.
 To benchmark the ability to design, implement and evaluate fit-for purpose One Health surveillance for
prioritised hazards, including both laboratory-based surveillance and surveillance based on analysis of
epidemiological indicators.
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To identify best practice approaches to effectively contribute to EU level surveillance of foodborne hazards,
antimicrobial resistance and emerging threats, and share experiences within the OHEJP, for example
through peer-to-peer twinning activities and skills training.
To investigate the possibility to define output-based standards for official controls of food and feed, and to
consider methods to design, implement and evaluate official controls using such standards, considering
other initiatives with similar objectives such as the EFSA-funded project STOC-FREE.
To interact with EFSA and ECDC to produce a roadmap for future national development of surveillance
capacity, taking into account the need to establish sustainable governance of the One Health surveillance
system nationally and at EU level. The role of existing EU level initiatives, such as SIGMA, should be
considered.

NB! Project proposals can address one or more of the objectives under this topic, and frame the proposal
towards one or more of the OHEJP domains.
Expected results
 An operational framework that provides guidance to OHEJP institutions regarding design and
implementation of surveillance of inter-sectoral hazards,
 An “EUEpiCap” instrument, a survey tool designed to assess epidemiological interoperability and capacity
across member states and developed with an aim to be repeatable.
 Knowledge of the status of One Health epidemiological interoperability and capacity across all OHEJP
partner countries,
 Best practice approaches for designing, implementing and evaluating surveillance of foodborne hazards,
antimicrobial resistance and emerging threats are disseminated and adopted by OHEJP partners,
 Output-based standards are defined for relevant areas covered by official controls of food, including
veterinary medical products and residues.
 There is a roadmap to guide future development of One Health surveillance nationally among OHEJP
partners, which is in line with EFSA and ECDC priorities, and a sustainability plan to follow up developments,
Requirements:
 At least 14 partners from 7 countries with key expertise relevant to the topic area, such as e.g.
microbiology, epidemiology and information science.
 Should involve pairs of Med-Vet partners from same countries to contribute to national integration.
 The involvement all OHEJP partners in some of the activities (surveys, training) should be planned for.
Estimated total costs for this topic: Up to M € 4
Volume of resources allocated by EJP: M € 4.5
(44% funded by EU funds and 56% funded by EJP beneficiaries forming the consortium)

IA-6: Sharing best intervention practice – twinning and simulation exercises (Ranking score: 0.49)
Context


Approaches to intervene and control endemic hazards such as foodborne zoonoses and antimicrobial
resistance differ depending on biological, epidemiological, technical, cultural and socio-economic
preconditions. National policies, organisational structures and financial priorities may also influence the
palette of feasible options. The hazard situation varies across EU member states, and so does the national
experiences with control of different pathogens at different stages along the food chain.
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OHEJP partners have mandates to contribute to EU level awareness and preparedness, advise risk managers
regarding possible interventions, and have broad experience with control in various socio-cultural contexts.
Consequently, the OHEJP constitutes an opportunity to share best-practice approaches regarding
interventions, incl. communication, along the entire chain from stable to table, and thereby increase the
joint capacity to control foodborne zoonoses, antimicrobial resistance and emerging threats. A bestintervention-practice twinning system between countries would complement the strategic priorities of EU
authorities that also serve to support national capacity building.
One of the main objectives of the OHEJP is to increase the societal preparedness to respond to joint
challenges such as foodborne zoonotic outbreaks, increase in antimicrobial resistance or other emerging
threats. Today, the animal health, food and public health sectors are part of different response systems,
and the ability to deal with One Health challenges is dependent on the existence of functional connectivity
between these sectors, at national and EU level, and both in crisis and in peace-time. A first step is to have a
functioning cross-sectoral signalling system, which is the focus for the JIP COHESIVE. Simulation exercises
are commonly used as a tool to train and evaluate the capacity of a response system, and cross-sectorial
exercises have previously been arranged at the EU level, for example for pandemic influenza. There is an
opportunity for the OHEJP to align with training initiatives from ECDC, EFSA and/or the Commission and
arrange one or more simulation exercises tailored to prioritised threats and testing specific capacities within
the scope of the OHEJP. The evaluation of a simulation exercise provides a means to identify vulnerabilities
in the response system by targeting mitigating measures to share best practice where they are most
needed.

Objectives
 To identify best-practice approaches to the control of relevant foodborne zoonoses and antimicrobial
resistance in various socio-cultural contexts,
 To develop a best-intervention-practice twinning system across, to innovatively benefit from the experience
of all OHEJP partners,
 To design, implement and evaluate one or more simulation exercises targeted towards hazards of high
relevance to EU risk managers, and testing key capacities in the joint OHEJP response.
NB! Project proposals can address one or more of the objectives under this topic, and frame the proposal
towards one or more of the OHEJP domains.
Expected results
 Knowledge of the range of approaches used in OHEJP partner countries to intervene with and control
foodborne zoonoses and antimicrobial resistance,
 Identification of best intervention practices in different socio-cultural contexts,
 Definition of one or more scenarios, of high relevance to EU risk managers, and key capacities to test and
monitor,
 A simulation exercise that tests the joint capacity of OHEJP partners to respond to highly relevant hazards,
 An evaluation that provides an understanding of how the capacity can be further strengthened, which can
form the basis for future developments
Requirements:
 At least 14 partners from 7 countries with key expertise relevant to the topic area, such as e.g.
microbiology, epidemiology and information science.
 Expertise in contingency planning and in the planning and execution of simulation exercises
 Should involve pairs of Med-Vet partners from same countries to contribute to national integration.
 The involvement all OHEJP partners in some of the activities (surveys, training, exercises) should be planned
for.
Estimated total costs for this topic: Up to M € 4
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Volume of resources allocated by EJP: M € 4
(44% funded by EU funds and 56% funded by EJP beneficiaries forming the consortium)
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