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The Workshop in Surveillance and epidemiology of Aquatic Animal diseases took place in the auditorium of the National Veterinary Institute in Copenhagen on November 23-24, 2011. 
A total of 50 participants from 25 countries attended, with 5 invited experts. The workshop was organised by the European Union Reference Laboratory for Fish Diseases, together with the OIE collaborating centre for Aquatic Epidemiology and Risk assessment, constituting of scientists from the Norwegian Veterinary Institute. The EURL´s for molluscs and crustacean diseases were involved as well reflecting that the workshop covered all aquatic animals. The Norwegian Veterinary Institute, took on the responsibility to plan the scientific programme while the EURL focused on the practical arrangements.

The overall purpose of the workshop was to give an introduction to some of the topics of surveillance and epidemiology with a special focus on the challenges for aquatic animal diseases.
After a welcoming and a general introduction the workshop was opened with a talk on the purpose of surveillance, followed by a presentation of concepts for sampling and testing for surveillance. After these basic principles and concepts had been presented, two talks were given on risk-ranking of aquaculture farms according to the new legislation on aquatic animal health. A special presentation was given on the challenges regarding surveillance in shellfish and molluscs. 

In the afternoon, the workshop participants were divided into groups with the following four topics: 
· Screening strategies & tracing of pathogens
· Special challenges regarding surveillance in shell & molluscs
· Design of surveillance programmes 
· Risk factors and risk categorization
Within each group, concepts and challenges were discussed, and a summary of the groups’ discussions was presented on the second day of the workshop, in order to give all participants insight into the different topics.

On the second day of the workshop, presentations were given on how to use models of risk in space and time when considering surveillance and on molecular epidemiology for tracing the origin of disease outbreaks. A final presentation was given on concepts of economics with regards to surveillance programmes in aquatic animals.

After the workshop, an internet-based evaluation was carried out, with 30 responses. The overall impression is that the participants were satisfied with the outcome of the workshop, and there is a wish for more workshops on epidemiologic topics. The results of the evaluation are presented at the end of this report.

Presentations from the workshop were collected and are included in this report. For the group work, a synthesis of the discussions is presented. All presenters and facilitators have had the opportunity to correct misunderstandings before the report was finalised.

We would like to thank all the presenters and facilitators for their great contribution, and all the participants for their enthusiasm. Without them, the workshop would not have been a success.

Oslo and Århus, January 2012

Britt Bang Jensen and Niels Jørgen Olesen 
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Programme
Venue: Auditorium of DTU Vet, Bülowsvej 27, 

	Day 1
	Wednesday November 23.

	9.00-9.15
	Welcome and introduction. Britt Bang Jensen / Niels Jørgen Olesen

	9.15-10.00
	The purpose of surveillance and control of diseases in aquaculture: Angus Cameron

	10.00-10.45
	Basic concepts in sampling and testing for aquatic diseases: Charles Caraguel

	10.45-11.15
	Coffee break

	11.15-12.00
	Examples of risk categorization of farms according to EU-legislation 
· Proposal for a risk based surveillance program of Swiss fish farms: Beat von Siebenthal
· Epizootic risk analysis of lower Saxony Aquaculture production businesses: Dirk W. Kleingeld

	12.00-12.30
	Special challenges related to shell and mollusc surveillance: Edmund Peeler

	12.30-13.30
	Lunch

	13.30-13.45
	Introduction to practical part of workshop and allocation into groups

	13.45-16.30
	Practical part: Parallel sessions with group-work and practical examples 

	
	Screening strategies & tracing of pathogens
Facilitators: Charles Caraguel & Peder Jansen
	Special challenges regarding surveillance in shell & molluscs
Facilitator: Edmund Peeler
	Design of surveillance programmes 
Facilitator: Angus Cameron
	Risk factors and risk categorization
Facilitators:
Britt Bang Jensen & Trude Lyngstad

	16.30-17.00
	Preliminary wrap-up of discussions within the groups

	
Social event: Dinner at restaurant “Wining and Dining”

	Day 2
	Thursday November 24.

	9.00-9.15
	Introduction to day 2: Britt Bang Jensen

	9.15-10.00
	Disease risk in space and time –Implications for surveillance: Peder Jansen

	10.00-10.30
	Coffee break

	10.30-11.15
	Use of molecular epidemiology in tracing disease: Trude Lyngstad

	11.15-12.00
	Economic aspects of surveillance programmes: Britt Bang Jensen

	12.00-13.00
	Lunch

	13.00-15.00
	Discussion based on experiences from the practical part of workshop
15 minute presentation from each group.

	15.00-15.30
	Workshop wrap-up and goodbyes



Presenters/facilitators:
· Dr. Angus Cameron, Director of AusVet Animal Health Services
· Dr. Charles Caraguel,  University of Adelaide
· Dr. Edmund Peeler, Centre for Environment, Fisheries and Aquaculture Science
· Trude Lyngstad, Section for epidemiology, Norwegian Veterinary Institute
· Peder Janssen, Section for epidemiology, Norwegian Veterinary Institute
· Britt Bang Jensen, Section for epidemiology, Norwegian Veterinary Institute
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[bookmark: _Toc314039594]The purpose of surveillance and control of diseases in aquaculture
A. Cameron
AusVet Animal Health Services
140 Falls Road, Wentworth Falls, NSW 2782
Australia
E-mail: angus@ausvet.com.au

Presentation:
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C. Caraguel
University of Adelaide
Roseworthy SA 5371
Australia
E-mail: charles.caraguel@adelaide.edu.au

Presentation:
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[bookmark: _Toc314039597]Proposal for a risk based surveillance program of Swiss fish farms 

B. von Siebenthal 
N. Diserens1, D. Bernet2, G. Schupbach3, P. Presi3, T. Wahli1

1 Centre for Fish and Wildlife Health (FIWI), Berne, Switzerland
2 Inspectorate of Fisheries, Münsingen, Switzerland
3 Veterinary Public Health Institute, Liebefeld, Switzerland

Presentation:
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D.W. Kleingeld1, G. Hörstgen-Schwark2 und C.-P. Czerny3

1 Lower Saxony State Office for Consumer Protection and Food Safety Veterinary Task-Force, Fish Epizootics Control Service, Hannover, Germany
2 Georg-August-University of Göttingen, Department of Animal Sciences, Division of Aquaculture and Aquatic Ecology, Göttingen, Germany
3 Georg-August-University of Göttingen, Department of Animal Sciences, Division of Microbiology and Animal Hygiene, Göttingen, Germany
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E. Peeler
Centre for Environment, Fisheries and Aquaculture Science
Barrack Road, Weymouth, Dorset, DT4 8UB 
UK 
E-mail: ed.peeler@cefas.co.uk
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For this part, the participants were divided into four groups:
· Screening strategies & tracing of pathogens
· Special challenges regarding surveillance in shell & molluscs
· Design of surveillance programmes
· Risk factors and risk categorization
Within each group, several topics or scenarios were discussed, and a synthesis of the discussions was shared with the rest of the workshop in the discussion session on the second day. For ease of reading, the description of the group works, the discussions and comments from both days are all collected under each group below.


[bookmark: _Toc314039601]Screening strategies & tracing of pathogens
Facilitators: C. Caraguel & P. Jansen 

In this group there were 12 participants. 
The participants were presented with three scenarios, which were discussed within the group.

Scenario 1: A new disease syndrome emerges in salmon farming. Mortalities are very high. This situation needs to be managed, and this is up to you. 
Question: What initial information would you seek? 
Answers:
· Case definition (host/pathogen/environment) 
· Mortality pattern
· Description of spatial and temporal distribution
· Outbreak investigation (risk factor analysis)
All with the purpose of seeking the disease natural history

Scenario 2: The disease turns out to be infectious and caused by a known virus.  Spatial patterns of outbreaks are drawn, marking only farms that have had an outbreak of the disease recently. This shows a pattern with some clusters of diseased farms but also some isolated farms.
Question: What are the most likely transmission pathways, and how would you find out which it is?
Answers:
· Vertical transmission: Investigate association with hatcheries/smolt supplier. Screen broodstock & egg. Upstream (sea sites to hatchery) and downstream (hatchery to sea sites) investigation
· Fish transfer: Temporal. Spatial pattern. Identification of index case. Index case is the link among cases. Contact network analysis. 
· Waterborne: 	Spatial pattern. Association with distance. Hydrodynamics modelling. Sentinel fish

Scenario 3: Local epidemics emerge – all outbreaks with the same virulent virus strain => horizontal spread between neighboring farms. Low-virulent ISAV found commonly and in all aquatic environments. No associations between smolt origin, brood stock origin and virulent ISAV found
Question: How would you manage this? I.e. with reference to:
- Restrictions on diseased farms
- Criteria for restrictions (diagnosis)
- Risk based surveillance 
- Notification of non-virulent strains
Answers:
Regarding restrictions on diseased farms:
-Close the factory
-Isolate naive fish
-Lower the susceptibility of the host 
Regarding surveillance:
If ISAV is not present (early detection): 
-   “Complete” coverage (population/space/time)
· Representativeness (given with coverage, except if resources are limited)
·  Dx test as sensitive as possible (maximize NPV)
·  Investigate potential false positive with confirmatory test: series interpretation (increase Dx and herd specificity to perfection?)
ISAV is common (case detection):
·  “Complete” coverage (population/space/time)
·  Representativeness (given with coverage, except if resources are limited eg harvest boat)
·  “Only clinical outbreak”
·  Dx test as specific as possible (maximize PPV)


[bookmark: _Toc314039602]Special challenges regarding surveillance in shell & molluscs
Facilitator: E. Peeler

In this group, the following three topics were addressed:
1. Risk-based surveillance (RBS) for mollusc diseases
2. Improving farmer-reporting of mortality
3. Determining a cut-off for qPCR 

Ad 1) RBS main issues for molluscs are
· Biosecurity
· Interface with wild
· Definition of epidemiological units
· Traceability live animal movements
Attitudes towards biosecurity and disease: Shellfish farmers have less interest in biosecurity and disease control compared with finfish farmers. Disease in farmed shellfish is often viewed as a natural event and cannot be prevented. Biosecurity in open water production is inherently poor, but hatcheries can maintain good biosecurity.
Authorisation / registration of aquaculture production businesses: Register of APBs in EU MS is incomplete. RECC review current situation of authorisation/registration in the EU, including methods of requiring data, main problems in implementation ( it is difficult to harmonise divergent data sources (regional, different ministries), there is a large number of farms), and can the database of APBs be regularly updated (costs)?
Surveillance could include other businesses: There are advantages to include other businesses in surveillance programmes. RECC need flexibility in to include businesses currently not authorized as APBs in RBS programmes.
Pathways of spread: 
Introduction of mollusc diseases into a country:
· Illegal movements of juveniles across border easily done, lack of enforcement
· Diversion of animals imported for human consumption to aquaculture
· Import of used aquaculture equipment (note recent Australian reg re: disinfection)
Spread within a country:
· RECC: undertake risk ranking at level of the shellfish farming area (SFA)
· Focus attention on recording movements between SFA
· Currently data on movement of molluscs is poor e.g. movements between sites in different SFA owned by the same business often not recorded
Other factors influencing risk:
· Type of farm
· Mix of age classes (Farms keeping all age classes higher risk (classify farms by type of animal sold))
· Source of spat (Currently not clear if hatchery sources spat higher or lower risk than wild sourced)
· Size of farm (Number of sites)
· Presence of vectors and susceptible in zone

Ad 2) Improving farmer reporting:
· Compensation
· Lack of compensation discourages reporting of notifiable disease
· Compensation may result in misreporting
· Tie compensation to assessment of biosecurity 
· Communication by CA about importance of reporting mortality
· Guidance on stock inspection
· Guidelines on definition of abnormal mortality  (eg number of bags affected)
· Benefits to farmers: feedback results relies on a system to analyse data on annual or regional basis
Approaches: Work through producer organizations. Benefits to industry of early reporting, no benefit to the individual who reports. Need farmer funded insurance schemes

Ad 3) Setting a cut-off for a qPCR
· From OsHV-1 qPCR ring trial labs seem to use different cutt-off values.
· When conducting ring trials.Ask labs for information on cut-off points and ct values.
· Cutt-off depend on goal of test:
· Declare freedom of disease
· Estimate prevalence of pathogen
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Facilitator: A. Cameron 

The content of the group work are included in the following presentation, which was given to the whole workshop on day 2:[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
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Facilitators: B. Bang Jensen & T. Lyngstad 

The purpose of the groupwork was to collate and discuss the most important challenges to risk-ranking of farms within the member states according to the directive 2006/88/EC.

There were 11 participants in the group (plus the facilitators), and they first got to get acquainted by having to present the person sitting next to them after having conducted a short interview.
Thereafter, Birgit Oidtmann from Cefas, UK was invited to give a presentation of the model used for risk-ranking in the UK (Ref: Oidtmann, BC., Crane, CN., Thrush, MA., Hill, BJ & Peeler, EJ. (2011): Ranking freshwater fish farms for the risk of pathogen introduction and spread.  Preventive Veterinary Medicine, 102, 329-340.)

Then the participants were divided into 4 groups, and given the following questions: 
· Would it be possible to apply one or more of the methods presented today in your country?         Why/ why not?
· What data are available in your country for risk-ranking of farms?
· How should any method be altered in order to make it useable to your country?
· How do you make sure, that the risk-ranking is performed equally to all farms within your country?
· How could it be ascertained that the risk-rank of a farm in one country, corresponds to the rank in another?
· (Optional) Could this risk-ranking be applied for all diseases? What would it take to make it applicable to all?
Subsequently, the participants discussed the topics in plenum within the group, and presented a summary of these to the rest of the workshop on the following day. 

Comments from the discussions:
What are the challenges to risk-ranking?
· Variations in administration, both within and between member states
· Geographical challenges, including river systems shared with other administrative units
· Many different farming systems
· Reliability of data received from fish farmers 
· Fish is low priority in many countries
· Lack of competence/ knowledge on risk factors/ fish diseases
· Comparison between countries is difficult - but not necessary according to guidelines
Which methods can be used for risk-ranking?
· Start with the basic level –as provided in the 2008/896/EC. It is up to the individual MS to decide the level of complexity that they want to use.
· The models from Lower-Saxony, Switzerland and UK are good inspiration for taking it to the next step
What are the incentives for risk-ranking –within each MS and across the countries?
· Economic aspects, cost benefit relationship
· Incentives for surveillance, importance of industry varies between and within countries 
· Is it necessary to risk-rank farms that are within health category V (Known to be infected, not subject to surveillance program)? This is maybe not clear.
About the directive:
· The 2006/88/EC gives basic biosecurity requirements. But it is up to the individual MS to decide if they want a higher level.
· The directive is made so that it is applicable in all MS, therefore, there is room for variation and refinement within each MS. 
· Be aware that surveillance is used in different contexts in the directive
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Peder Jansen
Norwegian Veterinary Institute
Ullevålsveien 68, 0106 Oslo
Norway
E-mail: peder.jansen@vetinst.no
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T. Lyngstad 
Norwegian Veterinary Institute
Ullevålsveien 68, 0106 Oslo
Norway
E-mail: trude.lyngstad@vetinst.no
Abstract:
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B. Bang Jensen 
Norwegian Veterinary Institute
Ullevålsveien 68, 0106 Oslo
Norway
E-mail: britt-bang.jensen@vetinst.no
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At the end of the second day, we tried to draw up the “take-home messages” from the workshop, based on the topics that had been discussed most.

These included:

Incentives: It is important to understand the incentives for implementing surveillance, for implementing biosecurity or for developing eradication programs both from farmers, competent authorities and scientists.

Fit for purpose: It is crucial to understand that the appropriate regime including sampling, testing etc., depends on the purpose.

Definition of risk: There are at least two different definitions of risk: Probability of an event occurring or probability of an event is happening combined with the consequences of the event. When talking about and working with risk, it is important to know which definition is being used.

Council Directive 2006/88/EC: Specifically, the directive needs to cover many different animal species, in many different areas and administrative units and with many different types of APBs (intensive, semi-intensive, extensive, large and small scale etc.). Therefore, the Directive is using a more general approach. But the individual Member States are free to modify, as long as they apply to the basic instructions.

Risk based surveillance: Knowledge on risk factors is necessary for design of surveillance systems. Tracing of pathogens / spread of disease are important tools for detecting risk factors, and should be included in modeling of risk factors for surveillance purposes. 

Farmer reporting: The inherent systems for reporting could be better used when designing surveillance programs etc. But again, the incentives need to be clear.

Aquatic epidemiology: Aquatic epidemiologists should be involved in fish meetings/issues –this should be recognized by the CA. There is a need for education of aquatic epidemiologists. The OIE collaborating centre can help with that (http://eraaad.ca/)

[bookmark: _Toc314039609]Evaluation of workshop
In the week immediately after the workshop, an evaluation was carried out, using an e-survey. 30 participants responded (response rate 60%). The questions and answers are presented below.

1. Was the information given prior to the workshop appropriate?
	Too little
	Appropriate
	Too much
	Total

	1
	26
	3
	30


		Comments to Q1: 
- A short abstract for the talks would have been helpful (but not completely necessary)
- The reading material should have been distributed earlier
- It was very good having documents/scientific papers before the workshop in order to be             able to have an idea of the major topics
2. Was the program appropriate?
	Not at all
	Too few topics
	Appropriate
	Too many topics
	Total

	0
	2
	23
	5
	30


Comments to Q2:
- Given the short time of 2 days, it might have been good to focus on a limited number of aspects of epidemiology, or to have longer time.
- I hope it would be the first one of a series of workshop in order to have the possibility to go more in depth or the different topics and to have more time to think about them
3. How did the reading material fit with the programme?
	Not at all
	Bad
	Well
	Very well
	Total

	0
	4
	18
	8
	30


Comments to Q3: 
- The background reading was very helpful, and a good amount
4. How much did you get out of the group work?

	Group
	Nothing
	A little
	Appropriate
	A lot
	Total

	Screening strategies & tracing of pathogens
	0
	2
	4
	3
	9

	Special challenges regarding surveillance in shell & molluscs
	0
	0
	1
	1
	2

	Design of surveillance programmes
	0
	2
	3
	6
	11

	Risk factors and risk categorization
	0
	3
	4
	1
	8



5. How did the workshop live up to your expectations?
	Not at all
	A little
	Appropriate
	Better
	Much better
	Total

	0
	3
	11
	11
	5
	30


Comments to Q5:
- There could have been more about the diseases and risks concerning a few diseases as examples
- Too short
- It might be good for the next time to give Caraguel and Cameron more time for their parts while the case studies on the second day could be shorter
- This was the first time we have a joint workshop on the topic, so for me it feels natural that both programs and content was a bit "spiky".
- I was hoping for more/longer group work time.
- I loved it / it was very interesting and helpful
- New practical knowledge to be directly implemented
6. What was the worst part of the workshop?
- Group work time was much too short and group work organization was a bit chaotic (at least in our group)
- Short duration
- The location
- In the group work sessions we were divided into very small groups but I feel it would have been better to have more time discussing with the whole group work
- The rush presentations, a lots of slides skipped. Not all the presentations were given on paper
- I was forced to attend the workshop on my own support, but it was worth it.
- Too little time for preparing the tasks in the practical part.
- I think it was superbly organized. The worst part was that the EU requires a copy of the boarding pass, which is impossible for us who travel with an electronic
- The end of workshop was the worst part of the workshop.
- In my workgroup there were few people interested and therefore they didn't participate to the discussion
7. What was the best part of the workshop?
- In general, I got a good overview over the relevant topics, and I liked that most talks were interactive.
- Opportunities to discuss practical challenges with participants
- Targeted audiences
- The group work (4 respondents)
- Cameron's presentations (5 respondents)
- The talks by the delegates from Switzerland and Germany on their risk ranking
- Dr. Lyngstads presentation (1 respondent)
- Dr. Bang Jensens presentation (2 respondents)
- Dr. Caraguels presentation (2 respondents)
8. Do you have any suggestions for future workshops?
- A future workshop should be more focused, longer (4 days), fewer presenters, more consistent and in depth treatment of the topics. Based on most of the participants' apparent level of experience, a 'training workshop' rather than 'workshop' would be more useful (4 respondents)
- More time for group work / more time for discussion
- An element of future workshops should be to review the exchange of communications / improvements member states have made since previous workshops - the workshops should continue to be about networking and dialogue as well as elements of training in tools of epidemiology
- It would be useful to have a rotation of the participants to all the working groups. It was hard to choose (2 respondents)
- More focus to each member states specific problems
- It would be good to have more time spent discussing solutions rather than just problems, so people could gain ideas to implement in their countries
- Perhaps is better to give more time reserved to presenters and presentations and also it will be nice to have all the presentation on paper
- More practical training concerning fish farming and factors affecting early detection of diseases. To learn how to motivate fish farmers and competent authority to make inspections in practice. Field courses arranged in different part of EU regarding type of fish farming practices.
- In future workshops, there should be three topics: Educational (basic epidemiology and statistics), an important focus area (whatever is important in the EU at the moment), good examples of solutions or approaches 
- A continuation to this one would be great
- Better selection of participants
9. Do you have any other feedback you would like to share?
- The workshop was very well organized and planned. (4 respondents)
- My overall impression is good and I thank for the invitation and the opportunity that I have heard some interesting lectures and I have met colleagues and also some new scientists in this field.
- The workshop offered a good introduction into a complex and broad field.
- I think that every Institute who deals with aquaculture should give a name of an epidemiologist who should take part to these workshops. Then a mailing list could be created.
- Keep up the good work. Thank you for your hospitality (2 respondents)
- Nice workshop, but not much new for me personally. I was surprised there were so many with very much experience. I think the workshop was planned for people that have little experience or have just started working in this field.
- Venue was good - nice refreshments and lunches. Coming from a non-aquatics background, I found the delegates very friendly and welcoming, and it was a great opportunity to get to know a few people working in an area in which I am becoming increasingly involved in.
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[bookmark: _Toc314039611]Closing remarks
Since the implementation of the Council Directive 2006/88/EC with new demands concerning authorisation, health categorisation and risk based surveillance in aquatic animal production units, a significant need for upgrading knowledge and harmonisation has been recognised by the EU Reference Laboratories for aquatic animals. The opportunity arose when the OIE collaborating centre for Aquatic Epidemiology and Risk Assessment was established offering superb knowledge and teaching opportunities. Thus with the sustaining of the European Commission, the EURL fish was, in collaboration with the OIE reference laboratory, given the chance to organise this workshop in epidemiology and risk assessment.  It was apparent, however, that the number of topics to be covered was very large in relation to the time given. Thus the workshop should rather be recognised as an introduction to the field rather than a full training course. The comprehensive teaching material distributed prior to the workshop together with all the presentations given in the report should provide the participants with sufficient knowledge and inspiration to implement risk based surveillance schemes in their home country, as most participant were selected based on their working areas, skills and field of interests.
Hopefully this workshop is the first of a series of courses in epidemiology and risk assessment in aquatic animals that will provide a strong scientific background for expanding epidemiology in aquatic animals in Europe.
The European Union Commission is acknowledged for their generous financial contribution and technical support to the workshop. DTU-Vet for offering their excellent facilities for teaching, group work, coffee and lunch breaks for free.
Secretary Eva Haarup Sørensen, DTU-Vet is deeply acknowledged for her excellent, kind and enthusiastic technical organisation of the workshop taking care of venue, registration, folders, all financial issues and questions, etc.etc.
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= Between 2001 and 2010 a study has been carried out in the
territorial of the Federal State “Lower Saxony” in order to
1. carry out a survey and census on Aquaculture Production Business
(APB) against the background of disease control regulations,
2. estimate the structure of APB,
3. determine and evaluate epidemiological data on notifiable fish
diseases and
4. todevelop a calculation model for estimation of APB risk levels
according to disease control regulations.
= The following presentation will only subject the project part
concerning the development of a calculation model for epizootic
risk assessment of Lower Saxony APB.

Introduction
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= |tis well known that the risk level of APB depends on many factors,

such as

— movements of (live) aguaculture animals,

— biosecurity,

— water supply / water outlet,
— geographical site and

— several other factors.

= Council Directive 2006/838/EC require:

s a risk-based animal health

surveillance as well as risk-based official controls of APB.
— Classification in three risk levels: low, medium and high

— The identified risk level determines the
inspections

frequency of official and health

= Commission Decision 2008/896/EC provides a simplified procedure
to determine the risk level of APB.
— Three-step non-linear risk group classification, without any weighting
— Only few risk factors with respect to the introduction and spread of
disease are taken into account:

1. Introduction or spread of disease via water and due to geographical proximity of
farms

2. Introduction or spread of disease through movements of (live) aquaculture
animals

= |tcan be assumed that a (semi-) quantitative determination of risk
levels will result in a better conformity with the actual situation.
— However more risk factors have to be taken into account
— Proportional weighting of risk factors is necessary

= Aim of the study was to develop a calculation model to determine
risk-levels in a semi-quantitative way and which can be used in
practice by the competent authorities.
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" for C Protecti ® farCi Protecti
Introduction Layesatin it APB in Lower Saxony and Germany Laye st i

Salmonids  2.330 27,117

Cyprinids 385 15.432

RAS fish 862 1.431
Total No.
APBR 2.370 22.881
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Contents Ves A Material and methods f o i

= A 22-page questionnaire has been carried out among 166 APB in
Lower Saxony between 2006 and 2008 in order to collect

* Material and methods comprehensive farm data inter alia for risk assessment.

= The questionnaire data have been used for determination of risk

levels by

1. non-linear group classification according to Dec. 2008/896/EC,

2. semi-quantitative linear calculation of risk levels using proportional
weightings within several risk groups and risk sub groups;
50:50 weighting of the risk of introduction vs. spread of disease and

3. semi-quantitative linear calculation of risk levels using proportional
weightings within several risk groups and risk sub groups;
70:30 weighting of the risk of introduction vs. spread of disease =& more
emphasis on the risk of introduction of disease

= Computation has been carried out by using a MS Exci

spreadsheet
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= Disinfection measures 15 % Disinfection of 30 % 0- 20%
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3
8 e
Placing on the 2 Disinfection of 20 %
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of Gve) fish g or 100)
Cloth changing (0 | 50 %
or 100)
il | Ofher disinfection measu- | 10 % Disinfection of 50 %
3z 2 = res equipment (0 or
7 | b 100)
c Biosecurity Biosecurity — Biosecurity Disinfection of 50 %
holding units (0 or
100)
Deterrance 10% Complete closed premises (0)
Water supply ‘Outlet water = Water supply Outlet water  [H Wited premises (20)
Partially wired premises (60)
- e L e e i T (™ Geouraphica prowmit " | Geogrprowm No deterrance (100)
i ‘Step Il Final risk evaluation
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Step llI: Final risk evaluation
Index Weighting
Step I Risk of disease introduction (1) 0-100 | 50% | 70% = QOutcomes
Step II: Risk of disease spread (ls) 0-100 | 50% | 30%

Indexing step | and step Il resulting in a final risk level index beet- | 0 -100
ween 0 and 100

Calculation model 50:50: Ig=0,5x 1=+ 0,5 I

Calculation model 7€:30: 1= 0,7 X Iz + 0.3 X |5

Low Medium
0 33,3 66,7 100
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Outcomes

(7)) Lover Sany siae Oftce
for Consumer Protecton
Laye: and Food Safety

= A total of 75 fish farms have provided usable questionnaire data
for risk analysis.

= However risk level monitoring has only been carried out for 62
farms, in which susceptible species with regard to the listed non-
exotic fish diseases have been reared.

= After linear calculation of the risk indices these have been XY-

plotted for each APB in order to present the data in a graphic
view.

Warkshop in Surveillance and Epideriology of Aguatic Animal Dissases
Copenhagen, Denmark, 23 - 24 Novernber 2011; slide 13
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Outcomes - graphical view
Linear determination 50:50
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Outcomes - graphical view
Linear determination 70:30

30

Risk of disease spread (1,)
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Lower Saxony State Office
for Consumer Protecton
Laye: and Food Satety

Lower Saxony State Office
for Consumer Protecton
aye: and Fond Safety

Outcomes
Comparison of the methods to estimate the risk level

Total No. of fams: 62 No. and percentage of farms with risk level:

Low Medium High

Decision 2008/896/EC 29 (46,8%) 18 (29,0%) | 15(24.2%)

Calculation model 50:50 | 18 (29,0%) | 31(50,0%) | 13 (21,0%)

& & .
- ) Calculation model 70:30 16 (25,8%) 33(53,2%) | 13(21,0%)
L A M
o
0 35 70
Risk of disease introduction (i)
& Fams to be registered © Farms to be authorised
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Contents

= Discussion and conclusions

Warkshop in Surveillance and Epideriology of Aguatic Animal Dissases
Copenhagen, Denmark, 23 - 24 Novernber 2011; slide 17

&

Lower Saxany State Office
for Consumer Pratection
and Food Safety

GEORG-AUGUST-UNIVERSITAT
GOTTINGEN

Lower Saxany State Office
for Consumer Protection

Discussion and conclusions and Food Safety

= Compared to the determination by using a linear weighted
calculation model, the risk level of considerably more farms is
classified as ,low' whenever the simplified procedure according to
Decision 2008/896/EC has been applied for risk level determination.

= The linear calculation model is flexible and weightings might be
changed whenever it is necessary due to actual knowledge resp.
depending on the type of APB (e. g. salmonid or cyprinid farming).

= A higher emphasis on the risk of introduction vs. the risk of spread
of disease must be recommended.

= Some farms which need to be only registered according to the fish
epizootic regulations show to have a high risk level
— Should these farms be authorised by the competent authority?
— If yes, risk assessment must be carried out for all APB.

= The collection of data for risk assessment should be carried out on
the farm spot.

GEORG-AUGUST-UNIVERSITAT
GOTTINGEN
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! and Food Safety

= |n spite of the complexity of the risk factors and the different
weightings, this calculation model is well suited for use in practice.

— Athree-page check list has been developed for data collection on the
farm spot and is used by Lower Saxony competent authorities from 2010
on.

— After data collection the risk level is fast to compute by using the MS
Excel® spreadsheet

= Compared to the procedure according to Decision 2008/896/EC, the
results of this modelling seem to correspond much better to actual
risk levels of APB.

Discussion and conclusions

The complete study is web-published: http:#webdoc.sub.gwdg.de/diss/2010/kleingeld/

GEORG-AUGUST-UNIVERSITAT
GOTTINGEN

Workshap in Surveillance and Epidemiology of Aguatic Animal Diseases (‘_/‘
Copenhagen, Denmark, 23 - 24 Novernber 2011; slide 19 \

Lower Saxany State Office
for Consumer Protection
and Food Safety

1. First step for APB authorisation: calculation of the risk level by using
the simplified procedure according to Decision 2008/896/EC.

2. Validation of the risk level in the course of the first official control
visit by using the semi-quantitative model:

Actual practice in Lower Saxony

= 3-page form for data acquisition .

= Excel® spreadsheet .

Warkshop in Surveillance and Epidemiology of Aquatic Anirmal Diseases
Copenhagen, Denmark, 23 - 24 Noverber 2011; side 20
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Outline
Surveillance of crustacean and + Obligations under EC directive 2006/88
molluscan diseases « Surveillance in wild populations

* Passive surveillance

Special consideration and challenges « Challenges to active surveillance

Ed Peeler, Isabelle Arzul, Grant * Structured surveys —some examples
Stentiford, Paul Stebbing —OsHV1 pv

— White spot syndrome virus

— Gaffkaemia

<-Cefas = Cefas

Surveillance obligations under the
Aquatic Animal Health directive

* Detection of listed diseases — exotic and non-exotic
— Crustacean diseases

Purpose of surveillance

* To demonstrate freedom

- Toestimate prevalence (ie progress in disease « Non-exotic to the EU (white spot syndrome virus)
N o A « Exoticto the EU (yellowhead virus, Taura syndrome)
control, inform decision making) — Mollusca diseases
. N 3 * Non-exotic to the EU (Perkinsus marinus, Microcytos mackini,
« Identification of new and emerging diseases Eonamia exitiosa?)
) ; o « Endemic to the EU (Marteilla refringens, Bonamia ostreae)
« Early detection of introduced exotic diseases + Detection of increased mortality
_ Notification to CA, EU, OIE « Active surveillance programmes for Article 43 diseases
) o ) . — New variant oyster herpes virus (OsHV1 jVar)
« Mapping distribution of introduced diseases + Detection of new and emerging diseases
« Application of risk based approaches
o ~r
<~ Cefas <~ Cefas

Other diseases of interest Major European Shellfish Spp.

| Jwid ______ Jmmed ]

“Oysters (Ostrea edulis, Crassastrea gigas)
“Mussels (Mytilis edulis, M. gallopravincialis)

« Crayfish plague (Aphanomyces
astaci)

K = e e e )
— Listed by OIE g «Cockles (Cerastoderma edule)
i o) AL d at
* Gaffkaemia (Aerococcus 2 e )
vividans) “Crayfish «Signal crayfish
- . . . “native (e.g Austropotamabius “Shrimp
* Haematodinium infections in o pallipes)
3 *non-native (Pacifastacus leniusculus)
crabs & Crabs (e.g Cancer pagurus)
5

“Lobsters (Homarus gammarus)
“Narway lobster (Nephropsnarvegicus)
“Brawn shrimp (Crangan crangan)

<(=Cefas <~ Leras
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Disease surveillance in wild animal
aquatic animal populations
* Wild animal populations generally not physically

constrained, able to move over large areas

¢ Limited information on population ecology
{movement, behaviour, structure, density,
distribution)

¢ Limited information on denominators
* Geographically diverse populations
* Not easily observed

« Diseased animals are quickly removed through
predation

<Cefas

Passive surveillance — detection of
disease

* The most important system for the detection
of new and introduced pathogens

* Time to detection relies on farmer-reporting
— Farmed molluscs less easily observed than fish
— Routine observation at grading / harvesting

« Clinical signs generally not disease specific

< Cefas

Passive surveillance — detection of
mortality

* Mortality ascribed by farmers to
environmental causes

« Mortality in wild populations only
noticed if large-scale and sudden
— dead animals washed up

* More subtle change in mortality will
be detected only through
— long term population monitoring,
— analysis of wild capture landings

<Cefas

Active surveillance

* To demonstrate freedom
* To map distribution of a disease
—e.g. during an outbreak
* Assess prevalence
— Monitor progress in disease control/eradication

Sampling considerations

* Representative sampling of molluscs most easily
done at grading or harvest BUT
* Timing need to take account of
— intensity of infection
* Water temp
* Spawning
— Transfers of organisms
* Extensive production areas require spatial
sampling
— Randomselection of points (defined by coordinates)

<& Cefas

Epidemiological unit

+ Group of animals sharing the share level of exposure

* Need to define the epidemiological unit(s) that will be used as
sampling units so that a sampling frame can be constructed

=D
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Epidemiological units

Physical barriers define within farm clusters
{e.g. ponds, raceways)
* No physical barriers between

— Adjacent wild populations

— Farmed marine shellfish animals

— Farmed and wild shellfish populations
« Epidemiological units for farmed marine and
wild populations may be difficult to define

<+ Cefas

Epidemiological unit - molluscs

Farmed

* Bag/ Rope

* Trestle

¢ Farm

* Production area / Bay

— Defined by hydrology and
anthropogenic links (ie animal
movements)

Epidemiological unit -
molluscs

wild
* Discrete bed

« Shellfish farmingarea / shellfish
harvesters

* Bay

Epidemiological unit - crustaceans

Farmed Wild (freshwater)

* Pond * Discrete population with a
* Farm river

* Farmswitha river / bay * Part of river {tributary)

* River catchment

Wild (marine)

— Defined by hydrology and . ) \
anthropogenic links (ie animal Harvesting vessels
movements) * Vivier (holding facility)

. Bay

Epidemiology has been called ‘the .

: & Clustering

study of denominators’

a lack of information on populations for many
wild crustacean and molluscan populations
constrains the design and analysis of
structured surveillance

<+ Cefas

Surveillance must take account of clustering in
survey design (multi-stage sampling) and
statistical analysis of data
« Farmed shrimp / crayfish clustered within
— ponds which are clustered within
— farms which are clustered within
— rivers / bays
¢ Farmed and wild mollusc populations cluster
within estuaries / bays
* Wild crayfish populations clustered within rivers
or tributaries within rivers

=(*Cefas
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Surveillance following disease
incursion

* Following detection of a disease surveillance
based on forward and backwards tracing to map
distribution requires reliable, up to date live
animal movement data
— Often not available for farmed molluscs

* Tracing and sampling may be extended to include
‘vector species’

— Capable of mechanically transferring pathogens
+ Commission Regulation (EC) 1251/2008
— Reliability of detection?

<Cefas

Risk based surveillance

Member States shall ensure that a risk-based
animal health surveillance scheme is applied
in all farms and mollusc farming areas, as
appropriate for the type of production

« Lack of traceability of live molluscs
movements constrain application of RBS

Lack of physical barriers between farms means
that mollusc farming areas is a more
appropriate level to classify risk than mollusc
farm

< Cefas

Council directive 2006/88/EG Article 10

Structured surveys

* Survey to demonstrate freedom from OsHV1
new variant

* Survey to demonstrate freedom from WSSV

* Survey to demonstrate distribution of
gaffkaemia

<Cefas

Freedom from OsHV1uV

Article 43 disease
* MS may demonstrate freedom through
structured surveillance
— Allows MS to restrict imports for relaying to other
areas with same status
* UK and Ireland have approved surveillance
programmes
— Specified by EC guidance document (sancos7ooa/2011/revs)
— Not risk- based

Guidance document

SANCO/7004/2011/rev5
« |All farms [or mollusc farming Not RBS
areas keeping[Pacific oysters |
in the Member State or Target
population

compartment covered by the
programme should be
sampled

<& Cefas

Sample size and collection

Input based

requirement

3*150 oysters per mollusc
farming area

Sample should reflect entire Epidermislogical
area unit

Sample should be collected
when water temp > 16 2 C {or

: Maximise
maximal) chance of
Select weak, gaping or freshly detection
dead, if not present select
juveniles o
<(Cefas
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Alternative approach — output based

* Undertake surveillance to demonstrate absence

of OsHV1pV with 95% confidence if the
prevalence

— Within farm is = 5% (design prevalence)

— Farm/farmingarea level is = 2% (design prevalence)

¢ And assuming test characteristics, e.g.

— Sensitivity 98%
— Specificity 95%

* Highest risk farms and areas should be selected

< Cefas

WSSV surveillance to demonstrate
freedom in the UK

 Active surveillance
— Susceptible species

* All decapods Combining
— Populations diff
* Marine ifferent
— shore crabs sources of
* Freshwater
+ Signal crayfish (wild and 2 farms) data
* Investigation of mortalities
* Testing imported animals
T
<t~Cefas

Sampling strategy

Only 2 farms

Collection of wild signal crayfish by the
Environment Agency

— Unwanted introduced species

— Samples available from control measures and
regulated harvesting (licensed operators)

Collection of crabs from fisherman

=+ Cefas

« Many holding facilities of wild caught marine
decapods prior to dispatch

* Imports of many crustacea
— Human consumption {products)
— Further processing {and exportation)
— Aquariumtrade

Diagnostic manual requirements for
obtaining disease free status

Wild populations to be sampled where number of farms

are limited

The number of sampling points should provide

— 95% confidence of detecting at least one infected sampling
point if

— the proportion of infected sampling points exceeds 10%
{design prevalence) and minimum prevalence of infection is
2% (design prevalence)

30 samples of 150 animals each

Representative of different ecosystems where wild

susceptible populations are located

Widespread geographic coverage

=(*Cefas
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Maximising the likelihood of detection

Sampling near to ports and processors in warmer regions
whilst also sampling from

— Wide geographic area

— All ecosystems (estuarine, coastal, river, still)

Sampling carried out when water temperatures at highest
annual point

Weak abnormally behaving or freshly dead selected, whilst
also samplingfrom all life stages

Sample areas selected using ICES subdivisions or river
catchments as epidemiological units

Samples points selected within samples areas (convenience
sampling)

<+ Cefas

UK site selection

Marine sites Freshwater sites

< Cefas

Practical issues

No attempt to randomly select

— Sites where animals were sampled

— Animals within sites

Random sampling may considerably increase
the complexity and cost of surveillance
Harvested or trapped animals will not be
representative of the population

—sample was not representative of the population
from which they were drawn

<> Cefas

SR

Survey to assess geographic
distribution of gaffkaemia in E&W

=+ Cefas

Lobster fishing in the UK
Fr

Population — exploited
European lobster
population

Held in storage facilities
before shipment to
market, can be held for
long periods

Market mainland Europe
Mortalities of lobsters in
storage facilities

<+ Cefas

Sampling

* 31 sites around E&W coastline, selected based
on lobster potting activity

« Animals bought off boats {(or from holding
facilities)

* Non-lethal sampling of haemolymph
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Non-lethal sampling of haemolmph for culture Sampling strategy

* Lobster boats regularly set pots in the same
locations

* They are a reasonably proxy for a geographic
region

* Harvested animals represent only one part of
the populations
— Egg bearing females may be returned
— Juveniles not trapped or returned

Is the harvested lobster population susceptible to

WSSV? <\§’> Cefas

Results Interpretation
d

* Approximately 30

« Sampling 30 animals gives a 95% likelihood of
animals sample

detecting at least one infected animal if the

it : §
pershe prevalence is above 10% {assuming perfect
« Total 952 animals .y
sensitivity).
samples

* It is not possible to determine whether the
pathogen is widespread at a very low

¢ 9animals from 4
sites tested

positive prevalence or whether the distribution is
« Overall prevalence patchy.
0.95%
T
<~ Cefas
Potential bias Key issues
« If gaffkaemia (or any other disease under « Contact between wild and farmed populations
surveillance) mainly infects juveniles « No physical barriers between populations
— Most survivors may be pathogen free — Epidemiological units may be difficult to define
— Sampling only adults may result in * Detection and reporting of mortality and disease
« wrongly concluding thatthe population is free or is not reliable

“urdeRestinEtg ausplevaln e * Live animal movement data often not available

* Reliance of harvesters for sampling wild animals
* Representative sampling is difficult

<Cefas < Cefas
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Surveillance and 2006/88

Angus Cameron

Auvt

What is risk?

+ Definitions of risk
— Defintion 1

- Probabilty of an adherse event
uratic e e of intomermow?
- The reshve isof g cancar in sokersis 4.4

— Defintion 2:
- Probabilty and consequence ((sk analyse)

Amvet |

Which definition of risk, when?

+ Pricritisation
~Likelihood and consequences
+ Selection of strata
—~Demansiration of freedom
- Dnly elihood
- Consequences used tosettarget Pies)
~Early datection of inc ursions
- Lkethood and oonsequences
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Population

SSe = 1-[1-(P* x Se)]"

sampe [ [

AusVet

Evidence of freedom Introduction of infection
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2006/88 and surveillance

« Purpose
- Disease control
* Mechanism
— Prevention of spread of disease
— Classification of disease status
« Country / zone / compartment
« Farm

—Movement restrictions between farms/zones
of different disease status

— High status to equal or lower AusVet

=07

Probabili

/_/ +

o —o—ssse ||
Pl = P(free)

- P(intro))

™ A P~ o A
SV N T g

o 123 45 67 8 8101 23 6

Time Period
AusVet,
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Status categories

« Categorical interepretation of Pr(free)
—Cat I: Surveillance, Pr(free) > threshold
—Cat Il: Surveillance, Pr(free) < threshold
—Cat lll: No surveillance, no evidence
* Infection status unknown

—Cat IV: Infected, eradication program
+ Assumed low prevalence

—Cat V: Infected, no program
+ Assumed high prevalence

AusVet

Conclusion

« Control measures based on P(free)

AusVer,_|

Risk-based surveillance (2006/88)

Different surveillance activities

—Type of surveillance (based on category)
* Passive
* Active
+ Targeted

— Different frequencies (based on risk)
« Every 1, 2 or 4 years

AusVet

24/11/2011
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Factors contributing to P(free)

+ Survellance sensitiity = —
+ Probabilty of introciuction = [~ rom)
+ Cumulating evidence aver time (frequency) g —
Vet
Surveillance activities Surveillance activities
+ Passive (farmer reporting) + Active

—Natification of martalties

~ High sensivity (clnical dissass)
—Cortinuous

—Very cost effecive
—Risk of non-compliance

~Good for eatly detection, freedom clinical)

Vet

—Famvists, clirical exam

~Sarmpling sick fish

~ High sensitivty (cinical disease)

~ Interrittent

—Moderate cost effectiveness

—Required to cover rik of non-campliance

~Good for freedom (clnical, poor for sarly
detection ot
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Surveillance activities

What about other surveillance

approaches
+ Targeted + Ingirect

—Famvisit + Syndromic

—Sarping heaitry fish + Sentirel

~Low sensitity (out can detect subtlinical | B

—Poor costeflectveness

—Poorfor eary detection

—~Poor for freedom

—~Requird or subclinical diseases

Vet Vet
Risk categarisation Components

- Important part of directive
+ Requires enarmaus amount of effort

- Only usedto determine frequency af
inspections

AugVet.

1. Probabilty of being infected (it infection is
presert)

2. Prabability of new irtroduction of infection
(between sampling)

3. Prababllty of spreading infection (part of
cansequences)

2=)
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Problems

+ General directions cavering multiple
purposes

—Demanstration of freedom
—Early detection

—Supporting a controleradication program
+ Surveilance requirements are different

Vet

Group work
= KHY and VHS — objectives and
approaches

+ Detaled understanding of objective has a
big Impact an chaice of surveliance

Vet

Surveillance design

+ Demonstration of FARM freedom
~ Riskcbased sampling of fish
—Cumulative evidence over time
~Multple sources of evidence
~Settarget Pr(ires) based on consequences

AugVet.

Surveillance design

+ Demonstraie COUNTRY / ZONE /
COMPARTMENT freedom

~Riskebassd sarmpling offarms and fish
— Cansequences play no role

Aus
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Surveillance design

Early detection
~Need high coverage — al farms
~Need continuous surveilance

~Role for riskcbased approaches

I resources availabl for incre e st nputs
targattarms bazed on

—prebsbiltyof beccrirgirfeded
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Disease risk in space and time -
implications for surveillance

Peder Jansen

National Veterinary
Institute

Section for Epidemiology
mDisease surveillance in
animal populations
mDisease dispersal
sAquaculture and wild fish

Sandnes

An outline

m What is risk?

= Examples of risk variation

m Examples of risk estimation
= Implications for surveillance

What is risk?

= By definition: p(event) x consequence
o Problem: individual perception of risk depends on interest

Present delimitation of risk:
= Probability of infection events
o Related to disease
o Events affects probabilities of future events (nature of
infection)
« Norway

Personal work interest!

Management/ regulations/ data

® Aquaculture register
 geo-references e
« cumerships A
« production characteristics
mAquaculture data (monthly)
o stock data
fish mortality
* salmon lice
o treatments

" Marine sites
registered for

cleaner fish halding xalmnmde

water temperature

Examples of risk variation, time

sinfectious salmon anaemia
(I5A) =

sPancreas disease (PD)

sHeart and skeletal muscle
inflammation (HSMI)

Namberotoubresks

sinfectious pancreas

necrosis (IPN) e ——

Gyrodactulus salaris
yrductyus salris
avacions 19753008

* rare events
o Number 1 costly disease
to Norwegian
management
»Low probability - High
consequence
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Salmon lice

Seasonal risk variation, but what
is the risk?
o High abundance late
autumn
o Wild smolt migration in
sring
o Probability of surpassing
legal threshold levels

R —

[

Spatial risk, ISA

Spatial risk, Pancreas disease
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Spatial risk sea lice, effect of farmed
salmon biomass

Lus okt 2009 ~ Behandling2009

/

Biomasse okt 09

Spatial risk sea lice :

mDensity of farmed fish in the
surroundings
« affects transmission
wFish size
« exposure time and large
surface for contact
sTemperature
* lower lice transmission in the
north
A >Increasing biomass density
associated with high sea lice
abundance and high treatment

[ —

Craer wpors

Leatonmaxs ey

Gyrodactylus salaris spatial risk, importance of
long jumps?

=G. salaris was introduced to a
research fish farm on the west coast
in the earty 1970’

sSalmon juveniles were produced
for cultivation purposes and
stocked in salmon rivers

aClose to perfect match between
stocked rivers and where the
parasite originally was found
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A model for this:

Primary infected rivers (18),
Johnsen et al. 1999

o Stocking fish 9
o Fishfarms 6
o Fish transport 1 w;
o Unknown 2 <
mSecondary infected rivers (28) A
fromas

aRivers at risk (54), database on
salmon rivers DN (population
category > 2) "

Model for secondary infected rivers:
Logit (G.inf) = a + 8,freshwater inflow + 8,dispersal distance

Figure shows the probability
of G. salaris infection in
rivers as a function of
freshwater inflow and
dispersal distance

This model, combined with
anthropogenic spread,
explains it all?

iy

Parameter Estimate Wald Wald P
Chi-square 95% CI

Intercept. (a) 3.779 13.21 (1741, 5817)  <0.001

Dispersal distance -0.082 648 (0.46;0019 0011

Log,, freshwater inflow 3,923 9.93 (1483 6.364) 0002

Risk estimation (modelling): What should things
look like given

If the parasite spreads through fjord systems on
infected fish => expectations regarding the
probability p(spread) of such dispersal?

G. salaris is a freshwater parasite:
m p(spread) related to freshwater inflow to fjords
m p(spread) related to distance between river outlets

p(spread) could also depend on:
m The number of infected fish that migrates from
infected rivers

m The amount of time a river is exposed for infection

The trick is: how do you formalise your model into something testable,
given data?

Model assumptions:
Dispersal from a source
river - the closest HuncBla
infected river regarding I .
seaway distarice between

outlets, and where : s
infection was canfirmed
earlier than in the given
secondary infected river

Dispersal pathway is
the shortest path
between outlets

into dispersal pathwéys

7 . i y M
1. Catefiments areas with mean

annugl drainage (NVE Regine]

2. Area of ford with seaway—
— —i.___ distances <= distance of dispersal ? N
. pathway Vefsia - Drevia’ ~Vefsna

| Zan ]
{ ( =

Logit (G.inf) = a + 8,freshwater inflow + 8,dispersal distance
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Plug in to estimate probability of infection for individual rivers:
10 out of 82 rivers with the poorest fit to model

River status distance freshwater  p(inf]
Suma 0 194 067 040
Holenelva i 28.7 044 042
Strandaelva 0 133 058 080
Velledalselva 0 52 048 080
Auneelva i 163 001 0@
Hestdalselva 1 381 081 015
Korshrekkelva 1 327 072 015
Signaldalselva 1 208 088 020
Fasttenelva 1 27 123 022
Sandeelva 1 38.7 0326 039

Risk estimation, infection pressure.
For a given cohort at a given time IP defined as:

infection pressure = ¥ —2— = different variants
i, ) -
-1
® = number of fish on
dn cohort
i . = biomass on cohort j
o X o fldy):
® = linear function

= quadratic function

Infection pressure for a cohort is defined to be:

+ max infection pressure at the location during the time fish are in
sea before PD/HSMI detected or fish slaughtered

+ max infection pressure the first four months in sea

mBest scenario
* not autumn smolts

* not PD on sites within the
same concession

=Worst scenario
* autumn smolts

o PD on sites within the
same concession

Probability of PD outbreaks in fish cohorts
lestimated from cases (1) and controls (0)

logit(p) = £, + 068 PD in shared concession
+024 year terminated
071 autumn smalts

Fafcohont Hespan)

[
st scenaro

Predicted probebility of a PD -outbreak.

Infection pressure (10° fish km!)

Substituting distance with water contact

* André Stalstrom

from site i to site j

P: relative water contact
(s small number indicates
high contact]

T: time from start
discharge site i to the front
hits site

Az sumof the
concentration that hits j
over seven days

Estimation of relative water contact, P,

e, CynTR

Disease model - infection pressure (IP) as the sum

of exposures from infected neighbours

= |P from PD-site { at month £
i) nfdistance = number of fish on PD-site i/distance
i) b distance = biomass on PD site # distarce
il 1/ distance
] 1/distance2

= Distance:
Euclidean
Seaway
Water contact
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Test of the power to explain cases and controls:
water contact outperforms other measures of
distance => supports passive spread of PD

The model has been useful in revising
G. salaris surveillance:

A risk based surveillance and
control program for G. salaris in
Norwegian rivers

Aims for the surveillance program for G.
salaris:

1. Document freedom from
disease

2, Early detection of dispersal
to new rivers

Risk based:
> Rivers where the probability
of dispersal is relatively high

> Consequences are severe

» Surveillance must be
geographically spread

OK program G. salaris

River outlets with
salmon populations that
are not threatened by
extinction. The wild
salmon register, Dir.
Nat.

OK program G. salaris.
P
® Soevasing

25 largest salman rivers in Norway.
Mean nurmber of salman caught
2003 - 2005 Dir. Nat.

~severe consequences
~risky activity

OK program G. salaris

Py T—

Three largest salmon rivers by county &
~additionally

>z

20
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Rivers in G. salaris
infected regians

- High risk

OK program G. salaris

FrisELDT

S8

.
46 Norwegian rivers with G. salaris {
histary. ]
=>Treated rivers that are 4
considered free from infectior

“High risk

Precipitation catchments areas

adjacent to infected
precipitation areas

~High risk?

OK program G. salaris

Rivers with adjacent
catchments areas

e

Thank you for your attention!
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Use of molecular epidemiology in tracing disease: Tracing transmission pathways of
Infectious salmon Anaemia (ISA) virus

Trude M Lyngstad, Section of epidemiology, Norwegian Veterinary Institute, Oslo, Norway

Here, we present examples of using molecular epidemiology in tracing transmission pathways
of Infectious Salmon Anaemia (ISA) virus. We aim to disentangle important transmission
pathways of ISA virus by combining epidemiological and gene sequence data. The study
examples are based on fish samples and epidemiological data from Norwegian salmon farms
including farms with ISA and farms with apparently healthy fish. ISA virus was detected by
Real Time RT PCR, and ISA virus segment 5 and 6 were characterized from positive
samples.
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Economic aspects of surveillance
programmes

Britt Bang Jensen

Warkshop in Surveillance and Epiderialngy of Aquatic Anirmal diseases
Copenhiagen  Noverrber23-24 2011

B Veterinarinstituttet

orvesion Veterinary siate

02.12.2011

Why is it necessary to include economics
in surveillance?

= Higher demands for transparency: what is the tax-
payers money used for?

m New surweillance programmes are required to be
more cost-efficient (ie. Risk-based surveillance)

m Documentation that an eradication programme
might be worth the expense

What is "Economics”?

Definitions:

® “Making rational choices/decisions in the allocation
of scarce resources for the achievement of
competing goals” (Rushton, 2009)

® "The social science that studies the production,

distribution, and consumption of goods and services”
(Wikipedia, 2010)

® Thus, no mention of money....7

Values

m So: “..money is not the essential element in
economics; it is merely the convenient unit for
measuring the varied real components which are
posistive and negative benefits.” (Mcinerney, 1988)

= Things that can be included in an economic analysis?

Economic versus financial

m So, economics includes much more than just
monetary values, but we often try to transform
values into money, so we can calculate and
compare.

m For disease surveillance, a benefit of reducing
disease can be increased animal welfare -but how do
you measure that?

Lets look into disease costs, and how to
measure that.
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Production and disease relationship

National
outputs
J.e. Tonnes
of fish
Production without disease

2 X1
National resource fnputs /€ Tones of feed

Production and disease relationship

National
outputs
Production without disease
A
= Production with disease
X2-X1= extra inputs
= required
OR
Patential savings, if
disease is
controlled
2 X1 X2 L, X1 tornes of feed
National resource inputs
Options

m Of course, shifting the curve back (=no disease),
comes at a cost.

m Choosing between options:

m Goal is to achieve the «Break-even~»

02.12.2011

Production and disease relationship

National
outputs
Production without disease
A
oduction with disease
B
Output will be
reduced with: A8
J.e. A8 tonnes of fish
E X1

National resaurce inputs

Production and disease relationship

X2-X1= extra inputs required can be:

« Production inputs like feed, manhours,
equipment

* Veterinary treatment

So, we can either:
+ accept a loss in production
* Putin extra inputs

Or
T * Try to shift the curve back, by
et g getting rid of the disease
+ Avoid disease in the first place

Break-even -The loss-expenditure frontier

m Disease cost=L+E
m As expenditure

Qutput Losses: due to less praduct, A !
losses less trade etc. increase, it
Honey becomes more
anits Expenditures:

difficult to get a

Administration, vaccination, A
further reduction in

subsidising, testing

Lmex losses
= Avoidable
Costs=Lmax-Lmin
Lrmin
- Emax
Control expenditure  Money units
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Break-even = The break-even is
achieved, when an
additional money
unit spent earns
exactly the same
additional money
unit in return
=there is no reason

Output.
losses

Honey
anits

e to spend it.
= But, Emaxcan be
L justified out of i.e.
welfare concerns
Lmin
0

Ermax
Control expenditure  #ioney units

02.12.2011

How does this look in real-life?

m Control of VHS in Denmark

m At 1 few measures
necessary to reduce
disease

At 2 The same
measures, plus more

At 3 Level for
disease control with
current techniques
was achieved

m In this case,
Emax was justified

Benefits and costs of surveillance
programmes
Control of VHS in Denmark
m By increasing expenditure, it was
possible to push the curve back
m The CA decided, that the extra
3 costs would be worth the extra
: A outputs achieved by gaining
disease-free status.

Benefits and costs of surveillance
programmes

= Economic justification on a national level is different
from that on farm level

Resposibility towards the community (both inside and
outside country borders):

o Keep industry going

* Mind animal welfare

o Consider sonsumers
o Remember trade options

Different systems for illustrating and
analysing options

Benefit-cost analysis
Decision tree analysis
Partial budgeting
Gross margin analysis
Simulation models
Etc:

Examples of applications:

Benefit-cost analysis
® Vaccination for Pancreas Disease on a national level:

m Benefits: Minimise losses, less impact on animal
welfare

m Costs: Vaccine, administration

m If B/C>1, do, if B/C<1, don’t

® Industry advised to do, so they did. Benefit to the
whole industry.
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Examples of applications:

Decision tree analysis:
m Control of VHS in Norway:

STVHSH

STestall” SVHS-"

=$7test risk” ¥ PiE+ * S7E+"

$™VHS-"
SVHS”

S"VHS-”

In summary:

It is important to consider economic aspects of
surveillance

® For transparency

® To make rational decisions

Economic sense is to aim for the Break-even
Sometimes, it can be justified to spend more
Commonly, Benefit-cost analysis are used
Other methods exists

= The question is: What is the true cost of disease?

Thank you for the attention
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European Union Reference Laboratory for Fish Diseases

National Veterinary Institute, Technical University of Denmark, Aarhus
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