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Survey & Diagnosis of listed fish diseases in the 
European Community 2024

An Annual questionnaire

1. General data: Number of farms and health status for Cat. C disease / presence of control programs for 
Cat. E disease 

2. Epidemiological data: Number of outbreaks and increase/decrease in number of infected farms/severity
3. Laboratory data, NRL and regional laboratories: total number samples tested and samples tested 

positive for each disease
4. Reports from the individual European countries: general information on aquaculture production, fish 

health status, disease challenging production.
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Report

• The report was 
collated in May, 
and will be sent to 
all of you for 
validation.

• Please check if the 
information given 
is correct!

2024
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General production data taken from:
 FEAP Data refer to 2023
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Additional relevant sources
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National reports
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Fish Farming Production in Europe

2017 2018 2019 2020 2021 2022 2023
Grand Total 

(tonns)
From report 

2023

2,251,195 2,311,299 2,500,713 2,581,443 2,872,722 2,885,231 2,789,559
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Farmed species of relevance in European aquaculture

Species 2023
AS 1,823,376

Species 2023
RT table size 247,330
RT large size 154,149

Species 2023
Carp 52,357 

Species 2023
Sea bass 236,332 
Sea bream 244,186 
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Other species of relevance in European aquaculture

• Salmonids (Artcic char – 7,274 tonns in 2023) – was 12.000 Tonns in 2022
• Sturgeon (2,258 tonns produced in 2023 – approx 226 T of caviar)
• Halibut (2,380 tonns in 2023)
• Turbot (13,030 tonns in 2023)
• African Catfish (12,276 tonns in 2023)
• Meagre (13,927 tonns in 2023)
• Bluefin Tuna (32,200 tonns in 2023, 59% production Malta)
• Eel (4,192 tonns in 2023)

• Cleanerfish for sea lice mitigation (33 million of total cleanerfish deployed at sea in 
Norway (fiskedirektorat) in 2023 -33 in 2022 – 45 in 2021 )
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Farming of bluefin Tuna is sea ranching – catching wild juveniles  transfer them in sea cages and feed them with fish for 
fattening

In Spain IEO achieved for the first time worldwide the reproduction of bluefin tuna in land-based facilities

A company in Cape Verde established first hatchery for Tuna 
https://www.nortuna.com/tasteful-seafood/atlantic-bluefin-tuna

https://www.nortuna.com/tasteful-seafood/atlantic-bluefin-tuna
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European Aquaculture production
Total number of authorised/licenced fish farms in Europe is estimated to be about 37103
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Model 3 – biofilter- Raibow trout production Denmark

Fully recirculated Aquaculture facility
Indoor facilities 
High value species or warmwater species

At least 15 countries reports RAS operations
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Production of species in RAS 
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Clarias gariepinus

Stizostedion Lucioperca Tilapia niloticus

Pangasianodon hypophthalmus

Seriola lalandi

Litopeneus vannamei
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With the implementation of the AHL we passed 
from 5 health categories to 4 health status

17

2020/689
Disease free
Eradication program 6 years max- with 

possibility for additional 
6 years

Farm under surveillance 
but not in eradication 
program (will not 
achieve 

Notified but Not in 
program (both infected 
and non infected)

Possibility for national 
program

2006/88

Applies to infection with VHS, IHN, HPR-del ISAV, WSSV and 
other present or emerging diseases
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One bias of the survey this year

• In the survey performed in 2024 (refer to data from NRL in 2023) 

18

COUNTRY
1.1 Total Number of fish farms authorized or active in 

2023 in the country. Only include farms/sites that were 
active in 2023 or part of 2023. 

Total 36838

• In the survey performed in 2025 (refer to data from NRL in 2024) 

COUNTRY
1.1 Total Number of fish farms authorized or active in 

2024 in the country. Only include farms/sites that were 
active in 2024 or part of 2024. 

Total 26881
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Distribution of farms in zones and compartments according health 
status for VHS 8426 farms (*about 14000 farms categorized in 
2023)

19

Health status for VHS:

• 27% of fish farms are approved disease free

• 2% is under eradication/control program

• 18% under voluntary program

• 53% is not approved disease free and not under
eradication/control program
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Distribution of farms in zones and compartments according to 
health status for IHN including 8186 farms (*about 14000 farms 
categorized in 2023)
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Health status for IHN

• 23% of fish farms are approved disease free

• 2% is under eradication/control program

• 20% under voluntary program

• 55% is not approved disease free and not under
eradication/control program
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Distribution of farms in zones and compartments according to 
health status for ISA including 5074 farms with susceptible 
species
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Health status for ISA (Infection with HPRΔ ISAV)

• 63% of fish farms are approved disease free

• 0% is under eradication/control program

• 1% under voluntary program

• 36% is not approved disease free and not under
eradication/control program
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KHVD is now category E disease  - means a listed disease for 
which there is a need for surveillance within the Union

22

Are there control programs for the Cat. E 
disease KHVD ? (Y/N) 

If yes, please specify how the program is 
implemented
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• 9 countries reported an active control program for KHVD

• This largely imply targeted surveillance of farm with susceptible species 

• One MS has status of Free from KHVD 

• Presence of compartments with freedom status (Italy sud Tirol, Germany voluntary Lower 
saxony)

• National surveillance programs in Bulgaria, Latvia, Republic of North Macedonia

23

KHVD is category E disease  - means a listed disease for which 
there is a need for surveillance within the Union
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Reported outbreaks of listed disease
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Disease outbreaks - VHS
• 17 confirmed cases in 2024 (20 reported in 2023)

– 2 in Austria
– 2 in Czech Republic
– 1 in France (detection during surveillance)
– 6 in Germany
– 5 in Poland 
– 1 in Switzerland (decrease)
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• 79 outbreaks reported in 2024 (58 reported in 2023)

– 11 in Belgium (increase in case number durinv voluntaey scresurveillance) 
– 1 in Czech Republic
– 30 in Germany
– 1 in Slovenia
– 36 in Rep. of Macedonia

26

Disease outbreaks - IHN
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IHN outbreak in Belgium FROM last AW
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F.Lieffrig – NRL belgium
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IHN in Belgium 
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Planned shipment of isolate from Belgium to 
EURL

Initiative on NGS for molecular tracing with 
higher resolution !

From AW 
2024

Full genome sequence obtained – analysis on going

More isolates from voluntary program to be sequenced 

Dialogue with NRLs in Belgium and France on how to 
proceed

In 2025 
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• 21 outbreaks of ISA reported
• 20 in Norway similar to previous years (number of infected farms, case of ISAV HPRDel 

detection with no clinical signs)

• 1 in Faroe Islands 

• Follow up presentations later in the workshop

29

Disease outbreaks - ISA
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• 23 outbreaks reported

• Category E disease . 

• Decrease of KHV of number of outbreaks in Hungary

30

Disease outbreaks - KHV

Pics from CEFAS
Gov.uk
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Other fish diseases problems in Europe
Atlantic salmon

• PD reduced impact – extensive vaccination campaign with DNA-vaccine

• Piscirickettsia salmonis – SRS

• BKD

• Cardiomyopathies (CMS – HSMI) 

• IPN outbreak due to variants escaping QTL

• Skin ulcers 

CMS histopath –
Iburg unpubl.



DTUDate Title

• Lactoccosis (France, Portugal, Slovenia, Italy, Bulgaria)

• RTFS

• BKD

32

Other fish diseases problems in Europe
Rainbow trout

Peckova et al., 2010Pastorino et al., 2019
A. Alonso
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Other fish diseases problems in Europe
seabass and seabream

• In seabass and seabream :
• Diminished reports of VNN/VER

• Outbreaks of Aeromonas Veronii in sea cages
• Sparicotyle sp. in Gilthead sea bream
• Vibrio harveyi infection in Sea bass reported as relevant in Italy and Croatia
• Lactoccus garviae (unexpected summer mortality)

Zrncic et al 2021

Salogni et 
al.,2024
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SOA 15 – task 1.1. mapping biosecurity knowledge gaps in farmed finfish in 
EUrope

• Species working groups (sea bass and sea bream, Rainbow trout, Carp, A.salmon)

• Live questionnaire (freesurveyonline) at WS or remotely and discussion with 
participants

• Cross-species GAPS highlighted
– Documentation of disinfection efficacy (UV, Ozone, etc) under field condition
– Assessment of risk posed by wild fauna in maintaining infection 
– Viability of pathogen in the environment 
– Vertical /vertical associated transmission of pathogens

– Lack of documentation systems for safe trade of live fish
– Interpretation of eNA result testing

34
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Conclusion on S&D 2024

• Stable production in EUROPE – initiative for increase production from 
association of producers

• More RAS projects developing 

• IHN slight increase, VHS stable

• ISA outbreaks in Norway and Faroe Island.

• Emergence of bacterial pathogens L.garviae (global warming ?)
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Thank you for 
your attention!

Thank you for all the significant work, 
efforts and time used for compiling 
these data!!

And please use the report!
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New disease observed in RAS farmed RT 
• Large size RT – farmed in RAS
• Presence of granuloma in liver
• Increased mortality
• Extensive laboratory investigation  including extensive list of 

pathogens have not identified a putative causative agent
• Preliminary testing for nidovirus –ve
• Further investigation by NGS ongoing  

37

Karniely et al., 2023
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From Alain le Breton – Selarl Veteau

38
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• IHN is  key issue of the workshop and will be extensively adressed

3 Presentation today  2 on the ongoing situation in Denmark and Finland, 1 on Atlantic 
salmon susceptibility
1 (from the EURL) tomorrow 
 
Belgium reported sudden occurrence of IHN in Rainbow trout also large size >1.5 kg

Two new farms detected in Republic of North Macedonia 

Number of infected farm decreased in Denmark (further details later on)

39
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IHN outbreak in Belgium

40

phyML tree, on the partial G gene
The various Belgian isolates sequenced by the French NRL had 
epidemiological links, notably regarding their provider, who is known to work 
mainly with French fish farmers. The 7 isolates displayed 100% identity (on 
651 nucleotides) and belonged to the genotype E. 
The detected strains exhibited 98% identity (13 SNPs) with a strain isolated on 
northern pike in 2016 (in green in the tree) and 93.6 to 94% id (39 to 42 SNPs) 
with 2020 and 2022 isolates from department 62 (North of France, blue in the 
tree), and 99.2% identity to a german sequence in GenBank from 2014

Thanks a lot to French NRL (Marine Baud and Lenaig Louboutin) and Belgian NRL 
(Francois lieffrig) for sharing the results



Overview of the disease situation 
in Norway
EURL-workshop, 26th of May 2025

Torfinn Moldal, Scientific coordinator for fish health/veterinarian, PhD



The Norwegian Fish Health Report

Published annually since 2003

Separate chapter on farmed cod

Separate report on wild fish

Calculations of mortality risk also 

for cleaner fish and farmed 

Atlantic cod in sea

Photo: Jannicke Wiik-Nielsen



The statistical basis for the report

Access to data at site level from 

private laboratories since 2020

Survey to fish health personnel as 

well as advisors and inspectors in the 

Norwegian Food Safety Authority

Official registers on active sites, 

biomass, harvest and mortality

Categorization of death causes



Some key official production data

2020 2021 2022 2023 2024

Salmonid juvenile production (active) 157 155 153 148 150

Salmonid ongrowing sea sites (active) 907 895 900 893 908

Number of fish transferred to sea (millions)

Atlantic salmon 289 304 341 411 387
Rainbow trout 17,5 13,0 18,0 25,5 27

Harvested (tons)

Atlantic salmon 1 393 129 1 557 739 1 539 375 1 520 348 1 545 853
Rainbow trout 92 864 84 077 76 653 81 251 95 152



Mortality, delousing and 
slaughter quality



Mortality Risk for Atlantic salmon in sea in 2024

57.8 million salmon and 2.4 million 

rainbow dead in the sea phase

Nationwide: 15,4 percent for salmon

and 15,0 per cent for rainbow trout

Lower risk for Atlantic salmon in 

2024 than in 2023 nationwide

• Lower in PA2, PA3 og PA8-PA10

• Higher in PA4, PA6, PA7 og PA12

Map: Attila Tarpai



Ranking of health problems for salmon in sea

Figure: Victor Oliveira



Wounds are likely the biggest challenge for salmon

Photo: Geir Bornø

Figure: Victor Oliveira



A Infectious disease
 A 01 Viral disease
 A 01.170 Cardiomyopathy 
syndrom

B Environmental 
impact

D Physiological 
causes

C Injuries or trauma

E Other causes

F Unknown

Photo: A: Mattias B. Lind; B: Geo.TV; C: Kathrine Nilsen; D; J. Wildhagen, E: Frida B. Ploss

Categorization of death causes for salmon in sea



Categorization of death causes in salmon in sea

Figure: Annika Krutto and Victor Oliveira



Number of lice and lice treatments



Seasonal variation for slaughter quality

Figure: Magnus Nygård Osnes



Mortality in hatcheries (salmon and rainbow trout)

Figures: Victor Oliveira



Vaccination and selected
diseases



Sold vaccine doses per category

Figure: Leif Lukas Löfling 



Number of confirmed ISA outbreaks per year

Figure: Hege Løkslett



ISA outbreaks and suspicions in 2024

Outbreaks at 13 sites and 

suspicions at nine sites

Substantial portion in Mid-

Norway

Several virus variants

Outbreak at one site with

vaccinated fish

Map: Attila Tarpai



Pancreas disease (PD)

2018 2019 2020 2021 2022 2023 2024

SAV2 63 54 48 29 49 25 15

SAV3 98 98 108 71 49 33 33

SAV2 and SAV3 2 2 2
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Map: Attila Tarpai



Bacterial Kidney Disease (BKD)
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Map: Attila Tarpai



Piscirickettsiosis

NB! All from Pasific Ocean

Figure: Snorre Gulla



Pasteurellosis

Map: Attila Tarpai



Viral myopathies

Maps: Attila Tarpai



Infectious pancreas necrosis (IPN)

Photo: Lisa Furnesvik

Map: Attila Tarpai



Amoebic gill disease (AGD)

Map: Attila Tarpai

Photo: Jannicke Wiik-Nielsen



Health and welfare in farmed Atlantic cod

Figures: Victor Oliveira



Health and welfare in farmed Atlantic cod

Photo: Anne Berit OlsenPhoto: Mona Gjessing



Salmon lice, complex gill disease

and wounds are still challenging

for farmed Atlantic salmon

Jelly fish has led to poor welfare

Several bacterial diseases are on

rise – effect of climate change?

Summary

Photo: Helene Kvam



Scientifically ambitious, 
forward-looking and cooperative

– for One Health



Fish diseases in the Mediterranean Sea:
state of the art and future challenges

Marsella A.1*, Toffan A. 1

1 Istituto Zooprofilattico Sperimentale delle Venezie, National Reference Laboratory for Fish, Molluscs and Crustaceans Diseases, Legnaro, Italy

EURL FISH 29th Annual Workshop 
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The Mediterranean Sea

Fish diseases in the Mediterranean Sea: state of the art and future challenges

Semi-closed basin with limited water exchange
Biodiversity hotspot
22 countries

• Global warming
• Invasive alien species
• Introduction and/or spread of diseases
• Pollution
• Overfishing
• Space competition
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Surveillance for fish diseases in the Mediterranean Sea

Diseases affecting farmed fish species are not listed according to EU or WOAH

No surveillance programme are in place and thus no reporting is mandatory

Few informations about epidemiological situation are available

What is happening in the Mediterranean Sea?

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Fish diseases in the Mediterranean Sea 2010-2024: settings

https://doi.org/10.1016/j.fsi.2025.110189

Gather information on infectious diseases
affecting fish species in the Mediterranean Sea

Farmed and wild finfish

Mediterranean Sea only (brackish and saltwater) 

From 2010 to 2024

 Peer-reviewed full-text
 English or French
 Disease or mortality reported

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Fish diseases in the Mediterranean Sea 2010-2024: results

9021 papers screened 412 papers eligible 84 papers selected
Abstract Full-text Review

18 records

46 records

21 records

Some co-infections
were reported!

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Fish diseases in the Mediterranean Sea 2010-2024: results

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Fish diseases in the Mediterranean Sea 2010-2024: results

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Fish diseases in the Mediterranean Sea 2010-2024: conclusions

 Reports of diseases in the literature are sparse in time and geographical distribution

 Only 0.88% of papers examined addressed the question «Which infectious diseases
relevant to finfish are being reported in the Mediterranean Basin?» 

 Armonization of informations provided by papers should be achieved

 Armonization of the diagnostic workflow and procedures is paramount

Contribution from a 
proper peer-reviewing
process

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Future challenges in the Mediterranean Sea

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Water temperature in the Mediterranean Sea

 In 2024 an extremely severe heatwave hit the Mediterranean Sea

 the daily median temperature across the Mediterranean climbed to 28.9°C

 The increase of temperature, due to the length of the heatwave, affected the surface but
also water at depths down to 50 m (and even more)

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Relevant events in Italy during summer 2024

Credit: Il fatto quotidiano

https://www.primapress.it/primo-piano2/breaking-
news/122-breaking-news/orbetello-moria-di-pesci-nella-
laguna-ipotesi-stato-calamita-regionale-nella-giunta-di-
domani.html

Credit: La Repubblica

https://ilpiccolo.gelocal.it/nordest/2024/06/24/news/mucillagine_microalga_adriatico_trieste
_cosa_sta_accadendo_e_perche-14419454/

Credit: Choggia news 24Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Summer 2024: Mucilage

 Normal event – except 2024

 Large patches on the surface deposited at the bottom

https://ilpiccolo.gelocal.it/nordest/2024/06/24/news/mucillagine_microalga_adriatico_trieste_cosa_sta_accadendo_e_perche-14419454/

https://www.intotheblue.it/2021/03/17/la-mucillagine-marina/

Mortality of bottom-dwelling organisms (reduced
light penetration, anoxic area)

Displacement of fish population

Damage of fishing gears

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Summer 2024: M. galloprovincialis mortalities

 33 abnormal mortality events

 In 10 cases an infectious pathogen was 
detected

 All were linked to environmental parameters

 In some areas, almost 100% of the population 
have been lost

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Summer 2024: Grouper mortalities caused by NNV

Numbers refer variably to analyzed or to affected
fish armonization of reports needed when
possible

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Global warming and NNV

• VNN has been considered since its discovery a 
«summer disease» 

• A positive trend between increasing temperature 
of the water and increasing viral virulence has 
been suggested

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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NNV in new species

Mycteroperca rubra
red grouper

Dactylopterus volitans
flying gurnard

Balistes capriscus
grey triggerfish

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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Fish diseases in the Mediterranean Sea: future challenges

 Aquatic environment is highly vulnerable to climate changes

 Aquaculture and fisheries will need adaptation plan against climate change

 Climate is affecting diseases epidemiology

 Research on climate change effects on pathogen-host-environment interaction will be 
helpful

 Surveillance and complete diagnosis of outbreaks will be helpful in mitigating diseases 
impact 

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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amarsella@izsvenezie.it

My warmest thanks to: 
• Pantelis Katharios (HCRM - Greece) 
• Antonio Terlizzi (UniTS - Italy) 
• Francesc Padros Bover (UAB – Spain)
• Carmelo Iaria (University of Messina –Italy)
• Fabio di Nocera (IZSM- Italy)
• Alessia Vetri (IZSVe)
• Karim Mezali (Université de Mostaganem-Algerie)

Fish diseases in the Mediterranean Sea: state of the art and future challenges
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The Map as a tool on outbreaks and 
epidemiology

29th Annual Workshop of the National Reference Laboratories for Fish Diseases –May 2025

1

Britt Bang Jensen, 
Caitlin Yoo
Section for Fish and Shellfish Diseases
DTU Aqua
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As an NRL…..

• We recieve samples, with information on 
the farm and the samples

• Often, we don’t know the farm history, or its 
connections to other farms

• This affects our ability to give advice and 
sometimes to select the right test

2

AI-generated image, Microsoft Copilot
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The need:

➢Know where the farm is

➢Know if neighboring farms are 
infected with disease

➢Know the history of the farm

3
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The approach:
• Use data that is freely awailable
• Use software that is freely available
• Simple, but highly adaptive tool

4
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Data on farm location: 

Dataset on farms

5

https://dtudk-my.sharepoint.com/:x:/r/personal/abrj_dtu_dk/Documents/Dokumenter/IHN%20MAP/IHN%20MAP/infections.xlsx?d=wf5be8ef0e5a64e5f8dbee291a3349a3b&csf=1&web=1&e=u0CDHk


DTU Aqua6. oktober 2022

Data on IHN:

6
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Software:  

• ”Shiny” package: Makes apps
– https://shiny.posit.co/

• ”Leaflet” package: Makes maps
– https://r-charts.com/spatial/interactive-maps-leaflet/

7

https://shiny.posit.co/
https://r-charts.com/spatial/interactive-maps-leaflet/
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Acknowledgments:
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Technical University of Denmark

Experimental infection of rainbow trout 
(Oncorhynchus mykiss) and European perch 
(Perca fluviatilis) with Epizootic haematopoietic 
necrosis virus (EHNV).

Anna Luiza Farias Alencar
DVM, MSc, PhD
Postdoc
DTU Aqua

29th Annual Workshop of the National Reference Laboratories for Fish Diseases 



Technical University of Denmark

Epizootic haematopoietic necrosis virus (EHNV)

• Ranavirus (Iridoviridae family)
– Same family as other fish viruses:

• ECV, ESV, Cod iridovirus, Turbot iridovirus

• Listed disease by WOAH

• Outbreaks in wild European perch (Perca fluviatilis) 
• Less severe in farmed rainbow trout (Oncorhynchus mykiss)

– Endemic in southeast Australia

• Necrosis of haematopoietic tissue
– Head kidney
– Liver
– Spleen 

29th Annual Workshop of the National Reference Laboratories for Fish Diseases

Langdon et al., 1986

26-05-2025 3



Technical University of Denmark

• Outbreaks in wild European perch
– Associated with high temperatures (summer) 
– High mortality rates - up to 95% - juveniles mostly affected

• Outbreaks in rainbow trout
– Associated with stress (high stocking density, sudden changes in 

temperature, water quality etc)
– Low mortality – can go unnoticed

Epizootic haematopoietic necrosis virus (EHNV)

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 4



Technical University of Denmark

• Recommended diagnostic tests:
– Virological examination in cell cultures (BF-2, EPC)
– Indirect Fluorescence Antibody Test (IFAT)
– Real time PCR 

• Pallister et al. 2007
• Stilwell et al., 2018

– Confirmatory:
• Conventional PCR (Hyatt et al.,2000) 

– DNA sequencing of MCP gene – discriminate EHNV from other ranaviruses

• No direct real time PCR for detection of EHNV currently available.

Epizootic haematopoietic necrosis virus (EHNV)

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 5



Technical University of Denmark

Background – Pilot study

Pacific Biological Station

Australian Center for Disease Preparedness - AFDL 

DTU Aqua

Development of a new EHNV real time PCR assay 

In progress…

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 6



Technical University of Denmark

1. Comparison of virulence of 2 different EHNV isolates:
– European perch (EP)
– Rainbow trout (RT)

2. Follow pathogen kinetics (development of disease) in RT and EP
– Weekly sampling

3. Generate panel of samples to be used in new assay validation

Pilot study - aims

High morbidity/mortality in control group No development of disease in RT

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 7

Slow development of disease in EP



Technical University of Denmark

• Virus isolates
– EHNV 86/8774 (from RT) – ”old” isolate
– EHNV 24-00087 (from EP) – ”new” isolate

• Received from CSIRO, Australia
• Propagated in BF-2 cells

Material and methods – Virus isolates

Inoculum EHNV 87/8774 EHNV 24-00087
Titer (TCID50/mL) 1,9 x 105 1,3 x 105

Ct (Stilwell et al., 2018) 17.48 18.71

100uL per fish = 104 TCID50/fish

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 8



Technical University of Denmark

• European perch 
– Commercial farm in Sweden (about 500km)
– Initially ~ 400 fish
– Losses during transport and quarantine (1 mo)
– Thin and weak
– Tested - virology/bacteriology

• Virology – no CPE in BF2/EPC
• Bacteriology – growth in BA

– Avg weight: 17g

Material and methods – Experimental fish

• Rainbow trout – SPF from DTU facility

• Avg weight: 34g

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 9



Technical University of Denmark

Material and methods – Cohabitation model

• Cohabitation model
– Shedders x Cohabitants
– 6 x 180L tanks 
– Salinity 20ppt
– Temperature 18℃

– Fish were acclimatized 1 week in the experimental tanks

• Infection trial was conducted Oct-Nov 24
– 28 days
– Visit from CSIRO - Dr. David Cummins and Dr. Lachlan Coff

Species Isolate Total fish Injected fish

European perch Control (MEM) 38 10

Rainbow trout Control (MEM) 80 30

European perch EHNV 86/8774 60 30

Rainbow trout EHNV 86/8774 80 30

European perch EHNV 24-00087 60 30

Rainbow trout EHNV 24-00087 80 30

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 10



Technical University of Denmark

Material and methods – Cohabitation model

• Shedders:
– Clipping of adipose fin – RT
– Clipping of upper lobe of caudal fin – EP

• Tail rot in EP – difficult to determine shedders in some fish

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 11



Technical University of Denmark

Material and methods – Sampling

EHNV 86/8774 EHNV 24-00087 Control (MEM)

RT EP RT EP RT

DPI Sh Co Sh Co Sh Co Sh Co Sh Co

7 3 10 3 0 3 10 3 0 3 10

14 5 5 5 5 5 5 6 5 5 5

21 5 5 5 5 5 5 5 6 5 5

28* 5 5 5 5 5 5 5 5 5 5

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 12



Technical University of Denmark

• All samples (tissue homogenate)

– Added to BF-2 cells
– Subcultivated after 7 days in fresh BF-2 layer
– Assessed for development of CPE

– Real time PCR: Ranavirus (Stilwell et al., 2018) and EHNV specific assay (not 
shown here) done in duplicates

Material and methods – Sampling

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 13



Technical University of Denmark

• No development of disease in RT at any time during the trial
– No clinical signs

• Development of disease in EP (shedders only)
– Darkening of skin
– Lethargy
– Tail rot (fin rot) – seen in cohabs too
– Exophtalmia
– Enlarged spleen
– Liver lesions/degeneration

Results

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 14



Technical University of Denmark

Conclusions

• Rainbow trout did not develop disease;
– Able to detect some positive RT through qPCR and isolation in cell culture

• EP cohabitants showed increased survival when compared to shedders;
– EP shedders developed disease with ~55% survival

• No significant difference in virulence among both EHNV isolates***;

• Generation of a panel of samples:
– 2 species
– 2 methods of infection
– 2 isolates
– Negatives/positives on cell culture x negatives/positives on qPCR

• To be used in the validation of the new diagnostic assay

29th Annual Workshop of the National Reference Laboratories for Fish Diseases26-05-2025 15
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Thank you! CSIRO
Peter Mohr
Nick Moody
David Cummins
Lachlan Coff
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Technical University of Denmark

Renibacterium salmoninarum

• Gram-positive, intracellular 

• Bacterial kidney disease in salmonids 

• Diagnosis: ELISA, PCR, bacterial culture > very slow growth

• ~3.15 Mbp genome, Micrococcaceae family

alvalo@aqua.dtu.dk 2



Technical University of Denmark

Renibacterium salmoninarum is responsible for bacterial kidney disease 
(BKD) and has been isolated from northern European salmonid farms since 

the 1980s

alvalo@aqua.dtu.dk 3

• Horizontal and vertical transmission

• Chronic infection

• Persistent pathogen

– Subclinical infections 

– Environmental persistence
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BKD 1980-2024

The 2022-24 BKD epizootics in Norway

Study of epidemiological links driving the 

recent BKD epizootics in Norway  through 

WGS phylogenomic analysis
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DTU (DK) – NVI (NO) collaboration (2023)

Keldur (IC) (2024)

Summer 2024: last isolates added

Molecular tracing of Renibacterium salmoninarum in the 
North-East Atlantic

92 isolates

67 Norway (35 cases since 2022)

12 Denmark

1 Faroe Islands

12 Iceland

1980s to 2024

Atlantic salmon, rainbow trout, Artic char
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Molecular tracing of Renibacterium salmoninarum in the 
North-East Atlantic

AIM

To study the epidemiological links driving 

the recent BKD epizootics in Norway, and 

to create an

overview of the movements of the 

bacterium within the North-East Atlantic 

region.
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Methods

Collection of isolates, bacterial growth, 
and DNA extraction 

Whole genome sequencing, assembly, 
and annotation 

https://github.com/NorwegianVeterinaryInstitute/Assemblage
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Methods

Collection of isolates, bacterial growth, 
and DNA extraction 

Whole genome sequencing, assembly, 
and annotation 

Phylogenomic analysis with ALPPACA 
pipelines (fastANI, core_genome)

 

Kaspersen, & Fiskebeck. (2022). ALPPACA - A tooL for Prokaryotic Phylogeny And Clustering Analysis. Journal of Open Source Software, 7 (79), 4677. 
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1. Past and recent movements of R. salmoninarum within the North-East 
Atlantic region

alvalo@aqua.dtu.dk 11

 Eight countries 

 Eight fish species

 From the 60s to present 

 

Limited genomic intraspecies variation
ANI>99%

166 isolates

19 isolates

16 isolates
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Intercontinental spread 

Aquaculture-associated

Deeply sampled 

       

      
     
       
             
       
      
  
   
      

       

            
          
         
              
          
             
        
            
  

    

         
         
         
         
         
         
         
  

• All Danish isolates 
(2017-2022)

• 47 Norwegian isolates
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• River Dee, Aberdeen (1962)

• Norway PA3-7 (1985-1987, 1998, 2012)

• Atlantic salmon
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• Iceland (1987 to 1990, 1996, 2012)

• Faroe Islands (1992)

• Norway (PA3, 2005; PA13, 2009 and 2012)

Atlantic salmon, Arctic char, and rainbow trout
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2. The 2022-24 BKD epizootics in Norway

35 R. salmoninarum
PA4, PA5, PA6 
Dec 2022-Aug 2024

Map: Attila Tarpai, Norwegian Veterinary Institute
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35 R. salmoninarum
PA4, PA5, PA6 
Dec 2022-Aug 2024

2. The 2022-24 BKD epizootics in Norway

Map: Attila Tarpai, Norwegian Veterinary Institute
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35 R. salmoninarum
PA4, PA5, PA6 
Dec 2022-Aug 2024

2. The 2022-24 BKD epizootics in Norway

Map: Attila Tarpai, Norwegian Veterinary Institute
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Environmental reservoirs 

Aquaculture and biosafety

Main findings

1. Three Lineages of R. salmoninarum!

2. Two active hotspots of BKD drive the current epizootics in Norwegian 

farms
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To prevent the spread of R. salmoninarum

Active surveillance!!

Standardized diagnostic methods

Revision of disinfection procedures 

Renibacterium salmoninarum is responsible for bacterial kidney disease (BKD) and has 
been isolated from northern European salmonid farms since the 1980s, and it is still there!
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Luana Cortinovis

Istituto Zooprofilattico Sperimentale delle Venezie

29 th Annual Workshop of the National Reference Laboratories for Fish Diseases

Lyngby - May 27th 2025

Mediterranean Marine 
Lactococcosis



Italian NRL for fish, mollusc and crustacean disease

Luana Cortinovis - Lyngby - May 27th 2025 2

Four departments:

- Fish bacteriology and parasitology; crustacean and mollusc diseases
- Fish virology
- Aquatic epidemiology 
- Experimental aquarium

Part of the Istituto Zooprofilattico Sperimentale 
delle Venezie (Legnaro, Italy)

More than 30 people among veterinarians, 
biologists, biotechnologists and technicians 
involved in the diagnosis and research of 
aquatic species diseases



Outline

1) History of piscine Lactococcosis

2) Italian marine outbreaks

3) Outbreaks in Mediterranean Atlantic bluefin tuna

4) Characteristics of the disease

5) Diagnostic methods

6) Available literature

7) Italian monitoring plan
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Piscine Lactococcosis
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1970s

Earliest cases in 
Japan in Japanese 
amberjack (Seriola 

quinqueradiata)

1980s

Outbreaks in South 
Africa and Australia 

in rainbow trout 
(Oncorhynchus 

mykiss)

1990s

Outbreaks in Europe 
in rainbow trout 

(O. mykiss)

2016

Endemic and 
epizootic in the 

Americas (Brazil, 
Mexico, Canada, 
USA) (Nile tilapia 

Oreochromis 
niloticus; 

rainbow trout 
O. mykiss; native 

fish species)
«Streptococcosis»

(1970)

Enterococcus 
seriolicida 

(1991)

=
Lactococcus 

garvieae 
(1996)

MOLECULAR TECHNIQUES (2022)
L. garvieae

L. petauri (2017) (sugar glider)
L. formosensis (2014) (fermented broccoli)

????????????



Lactococcus genus

23 different species belonging to the Lactococcus genus

Three species related to fish mortalities

L. garvieae

L. petauri

L. formosensis

Two species considered as commensal in intestinal microbiota

L. lactis

L. piscium

Luana Cortinovis - Lyngby - May 27th 2025 5

Very similar species in terms of phenotypic 
characteristics and 16S rRNA sequence.

Different geographical distribution?



Piscine Lactococcosis
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1970s

Earliest cases in 
Japan in Japanese 
amberjack (Seriola 

quinqueradiata)

1980s

Outbreaks in South 
Africa and Australia 

in rainbow trout 
(Onchorhyncus 

mykiss)

1990s

Outbreaks in Europe 
in rainbow trout 

(O. mykiss)

2016

Endemic and 
epizootic in the 

Americas (Brazil, 
Mexico, Canada, 
USA) (Nile tilapia 

Oreochromis 
niloticus; 

rainbow trout 
O. mykiss; native 

fish species)

2023

Severe outbreaks in 
the Mediterranean
bassin and Canary 
islands in European 
sea bass 
(Dicentrarchus 
labrax) and Gilthead 
Sea Bream (Sparus 
 aurata). Outbreaks 
in Atlantic bluefin 

tuna (Thunnus 
thynnus) in eastern 
Mediterranean sea

«Streptococcosis»
(1970)

Enterococcus 
seriolicida 

(1991)

=
Lactococcus 

garvieae 
(1996)

MOLECULAR TECHNIQUES (2022)
L. petauri (2017) (sugar glider)

L. formosensis (2014) (fermented broccoli)
????????????



Mediterranean bassin: Italian outbreaks

Late summer/early fall of 2023

Gulf of Follonica (western Italian coast) – 4 off-shore and 1 
in-shore farms

First outbreaks in European sea bass (Salogni et al., 2024) 
and Gilthead sea bream (Esposito et al., 2025) 

(Relatively) low mortality, unexpected diagnosis

But…
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May-late October 2024
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2024
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More than 2000 tons lost

11,8 million of euro lost

About 15% of italian European sea bass and 
Gilthead sea bream production lost 

National production (API 2023): Gilthead Sea bream: 10.500 ton; European sea bass: 6.000 ton



2024
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Gulf of Follonica

Gulf of Orbetello

Gaeta



Mediterranean bassin: Italian outbreaks

According to the Italian NRL, from october 2023 to march 2025 

(PASSIVE SAMPLING):

8 farms with recurrent episodes 

103 analyzed cases: 73 in European sea bass, 28 in Gilthead sea bream

2 wild specimens (Boops boops, Trachurus trachurus)

Among them

68 cases in which Lactococcus garvieae was the only detected pathogen

Luana Cortinovis - Lyngby - May 27th 2025 11

Vibrio harveyi
Aeromonas veronii biovar sobria
Photobacterium damselae subsp piscicida
Mycobacterium spp.
Sparycotyle chrysophrii, Diplectanum aequans…

35 coinfections

ONLY 
LACTOCOCCUS 

GARVIEAE 
WAS IDENTIFIED 

TO DATE 
IN ITALIAN 

MARINE OUTBREAKS



Challenges  

• Recurrent outbreaks are common and thought to be associated with bacterial 
persistence in carrier fish, avian piscivores, environmental biofilms and poor 
biosecurity measures

• Extreme mortality rates (tons and tons of dead fish) not supported by an efficient 
and timely removal and disposal system

• Control of active outbreaks with medicated feed (i.e. Erythromycin,Oxytetracycline) 
often fails, due to the acute nature of the disease, population inappetence, or 
antimicrobial resistance 

• Autogenous or commercial vaccines are available in some regions but have shown 
mixed success in limiting disease

• Several coinfections recorded (with two, three or even more identified pathogens)

Luana Cortinovis - Lyngby - May 27th 2025 12



Atlantic bluefin tuna (Thunnus thynnus)

In September 2023 the IZSVe was contacted by an Atlantic 
bluefin tuna grow out facility located in central eastern 

Mediterranean for a mortality event.

Luana Cortinovis - Lyngby - May 27th 2025 13



Anamnesis on September 28th 

• 1 out of 18 net-pen involved in the episode. Only few specimens involved.       
(net-pen size: 135K m3; depth: 35 m; density: 5 Kg/m3; avg size: 200 Kg)

• High seasonal water temperature (26 – 27°C)

• Behaviour: Moribund fish swim lethargically, sometimes unbalanced erratic 
swimming

• Feed (about 30 tonnes/day per net-pen): frozen herring, mackerel and sardine

• Appetite: Normal, but stomachs of dead fish found to be empty or filled with 
white fluid

Luana Cortinovis - Lyngby - May 27th 2025 14



Bacterial isolation from RNAlater fixed samples

Heart and brain were streaked on Blood Agar and incubated at 22°C and 37°C for 24h

Bacterial identification carried out through amplification and Sanger sequencing of:

- 16S rRNA gene (Davidovich et al., 2022)

- gyrB gene (Egger et al., 2023)

- 16S-23S rRNA Internal Transcribed Spacer Region (ITS) (Stoppani et al., 2023)

Luana Cortinovis - Lyngby - May 27th 2025 15

Organs fixed in RNAlater for 7 
days before the isolation!!!!



One week later

• In the first affected cage, the mortality increased from few specimens per day 
up to 107 dead tuna on October 3rd

• The outbreak extended to nearby cages: 

• All of the dead and moribund fish and even the healthy-looking harvested fish, had white opaque eyes.

• The moribund fish presented white faeces.

• None of the fish had any external lesion, except from the eyes.

• Possible sources of infection were investigated:

• Frozen baits

• European sea bass and Gilthead sea bream farmed at about 5 Km from tuna net-pens

• Samples of water from  inland wastewater

Luana Cortinovis - Lyngby - May 27th 2025 16



One week later

• Other tuna samplings were performed

• Frozen baits and sea bream and sea bass examined tested negative for L. garvieae

• The pathogen was found also in a wild little tunny (Euthynnus alletteratus) captured 
inside the net-pens.

The episode ceased as temperatures dropped and the fish were harvested. 
New outbreaks appeared the following year

Luana Cortinovis - Lyngby - May 27th 2025 17

All tuna tested positive for L. garvieae



Piscine Lactococcosis
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• Generally recorded as acute or hyper-acute haemorragic septicemia in fish

• Generally related to water temperatures > 18°C (but…)

• Mainly sub-adult and adult fish

• Clinical or sub-clinical infections have been reported in a wide range of hosts, 
including cultured and wild fish from fresh and marine environments, octopi,  
marine mammals, terrestrial ungulates, dogs, rabbits, reptiles, birds, and humans

• Zoonotic potential in immunocompromised patients (endocarditis)



Marine Lactococcosis: Clinical signs
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Erratic swimming

Exophthalmia/
Ocular lesions

Hypermelanosis

Anorexia

Extremely rapid 
onset of the 

disesase among 
cages/tanks and 

even closest farms

In tuna also white faeces!

The LD50 in 
Mediterranean saltwater 
species is still unknown



Marine Lactococcosis: Lesions
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Marine Lactococcosis: Lesions
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Histological examination (Atlantic bluefin tuna samples)
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A

B

C

D

A: HEART: Severe epicarditis with mononucleate cell 
inflammation and multifocal foci of bacterial 
aggregates (Gram + cocci) (arrow). Underlying compact 
myocardium appears unaffected. H&E, 10X

B: HEART: Detail of the epicardium with clusters of 
Gram + bacterial aggregates (arrow). H&E, 60X

C: ENCEPHALON: Detail of Gram + cocci spread in the 
grey matter (arrow). H&E, 60X

D: SPLEEN: Clusters of Gram + bacterial aggregates in 
the splenic parenchyma (arrow). H&E, 40X

 



Marine Lactococcosis: Diagnosis
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Classical bacteriology: white, circular, α- or non-hemolytic 
colonies on 5% sheep blood agar. Short gram-positive 
chains or pairs, facultatively anaerobic, non-motile, catalase 
and oxidase negative. Clindamycin test (?)

API systems (Biomerieux): several profiles for 
the API rapid ID 32strep (two miniaturized 
tests – namely acidification of sucrose and 
hydrolysis of hippurate - may differentiate
among L. garvieae and L. petauri).



Marine Lactococcosis: Diagnosis
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• MALDI-tof: available libraries cannot distinguish among L. garvieae and L. petauri

• Molecular methods: 
several available methods (and many newly published) to correctly identify Lactococcus 
species such as:
- Amplification and Sanger sequencing of portion of the gyrB gene (Barbanti et al., 2024)
- Discriminant SNPs detection in the ITS1 region (Stoppani et al., 2023)
- Whole genome sequencing

219 358 440 442 443 469 478

63 200 282 284 285 311 320

L. garvieae  ATCC49156 - G T T T C G

L. petauri  159469 A T G A - A T

L. petauri  spain rbw trout A T G A - A T

L. garvieae  sea bass - G T T T C G

L. garvieae  sea bream - G T T T C G

L. garvieae  Atl bluefin tuna - G T T T C G

L. petauri  water Eastern Med A T G A - A T

L. garvieae  Little tunny - G T T T C G

16S-23S Region position



Available literature
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January 2024

March 2025

March 2025



Italian monitoring plan

Objective: To assess the epidemiological situation at the national level in
farms of target species (Gilthead sea bream and European sea bass) and in
wildlife (marine species) in order to identify appropriate prevention and control
measures.

Sampling period: 1st – 30rd June 2025

End of analysis: 30rd July 2025

Involved authorities: Italian Ministry of Health; Regional veterinary services; 
ASL; IIZZSS

Methods: sampling of 30 animals from each farm (representative of the species
held, ongoing or past mortalities) and evaluation by culture techniques of heart,
brain and eye.

Wildlife will be sampled in case of mass mortality events (MME).
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To conclude

• Lactococcosis is a major threat to Mediterranean aquaculture (both 
freshwater and saltwater species).

• To date, Italian and Atlantic bluefin tuna are affected by Lactococcus 
garvieae, but there is recent evidence of the circulation of L. petauri in 
saltwater fish species reared in the Mediterranean basin and in seawater.

• Isolates from European sea bass and sea bream differ from those of 
Atlantic bluefin tuna in some phenotypic and genetic characteristics. New 
species?
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Forecast for next years 
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• The spread of Lactococcosis to new farming sites may be facilitated by the rising 
temperature of Mediterranean waters. 

• Infect wild specimens may act as vectors.

• Inadequate biosecurity measures and disinfection protocols may maintain the 
pathogen at the farming site.

• High waters temperatures compromise the homeostasis and immune system of 
fish, increasing susceptibility to pathogens (high pathogenicity of L. garvieae, low 
capability to counter coinfections…).

• Increasing water temperature promotes unfavourable environmental conditions 
(algae blooms, low oxygen levels...) that act as stress factors.
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M. Baud, L. Pallandre, P. Grippon, E. Rolland, L. Bigarre, G. Lefebvre, I. Guerry, T. Morin, L. Louboutin

French Agency for Food, Environmental and Occupational Health & Safety 
Ploufragan-Plouzané-Niort Laboratory, Unit Virology, immunology and ecotoxicology of fish
NRL for listed fish diseases, Plouzané, France

In close relation with:
Direction Générale de l’Alimentation, 

Service des actions sanitaires, 

Sous direction de la santé et du bien-être animal, Bureau de la santé animale, Paris, France
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Situation in France in 2025: 
IHNV and VHSV plan for eradication since 2017

29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

% sites VHSV free % sites with eradication plan in progress



VHSV

29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Last VHSV detections in France
2023_23-087_FR67 

Supplier with undetermined status ?



VHSV
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VHSV
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2023_23-087_FR67 

Supplier with undetermined status ?

2024_24-133_FR68
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VHSV

29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Last VHSV detections in France
2023_23-087_FR67 

Supplier with undetermined status ?

2024_24-133_FR68

2025_25-050_FR67

No epidemiological links 
between farms

Trader ?



Last VHSV detections in France

29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Three outbreaks in the North Eastern France detected by a routine laboratory and sent to NRL:

2023_23-087_FR67✓ Middle of 2023 in department 67
• Rainbow trout 200 to 600g, water temperature 13°C
• No clinical signs
• Analysis performed during the eradication plan
• Detection by RT-qPCR with late Ct ~ 35
• Cell culture -
• Sequencing (partial G gene)



Last VHSV detections in France

29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Three outbreaks in the North Eastern France detected by a routine laboratory and sent to NRL:

2023_23-087_FR67✓ Middle of 2023 in department 67

✓ End of 2024 in department 68
• Rainbow trout 50g, water temperature 9°C
• No clinical signs
• Detection by RT-qPCR with late Ct ~ 35
• Cell culture + only on RTG2 cells
• Sequencing (complete G gene) on the cell culture production (Sanger and NGS)

2024_24-133_FR68



Last VHSV detections in France

29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

2023_23-087_FR67✓ Middle of 2023 in department 67

✓ End of 2024 in department 68 2024_24-133_FR68

✓ Beginning 2025 in department 67
• Rainbow trout adults, water temperature 5°C
• High mortality, petechiae, suspected Yersiniose or VHSV 
• Detection by RT-qPCR with late Ct ~ 35
• Cell culture – in the first assay (presence of IPNV)
• Partial G gene sequencing (286bp)
• Cell culture + in the second assay
• Sanger sequencing (complete G gene)

on the cell culture production 

2025_25-050_FR67

Three outbreaks in the North Eastern France detected by a routine laboratory and sent to NRL:



29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Sequencing: 
Analysis on 
partial G gene

New branch with the 3 last sequences from 
2023 to 2025 on the partial G gene 
(sequencing from cell culture supernatant or 
organs):

• 99.7 to 100% identity between them 
(≠ 1 nucleotide)

gI

Analysis on 285 bp (ML 500 bootstrap)

V2 region Thiery et al., 2002



29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Analysis on 1524 bp (NJ 1000 bootstrap)

Sequencing: 
Analysis on 
complete G gene gI

New branch with the 2 last sequences from 
2024 and 2025:

• 97.7 to 99.9% identity between them 
(≠ 2 to 4 nucleotides)

• 99.1% identity  (≠14 nucleotides) 
with a 2015 Italian sequence (nearest in 
Genebank)



29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Analysis on 1524 bp

Sequencing: 
Analysis on 
complete G gene

PROTEINS

Confirmation of a new strain circulating in the 
East part of France

• Clinicals signs not always present

• Late detection with molecular biology tools

• Behaviour in cell culture different from 
previous isolates (no or slight growth on EPC 
and BF2 cells respectively)

Cell line RTG2 is the most recommended 

Would be interesting to compare with recent European sequences 



29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Analysis of the sequence produced by NGS

Many mismatches between primers and the NGS sequence

Tools for G gene sequencing 
(Einer-Jensen et al., 2004)

However, PCR products could be amplified on the cell 
culture supernatant with primers:

• GB+ / GB-
• GD+ / GB-

GD+ GB+ GD-GB-



29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Analysis of the sequence produced by NGS

3 mismatches between the primers and the NGS sequence

Tools for N gene RT-qPCR
(Jonstrup et al., 2013)

• Design of new primers adapted to the sequence
• Test by RT-qPCR with 2 methods: Jonstrup compared to adapted primers



29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Analysis of the sequence produced by NGS

Tools for N gene by RT-qPCR
(Jonstrup et al., 2013)

In blue: Jonstrup’s method
In orange: adapted primers

6 samples from organs or cell supernatants tested:

• All were detected with both methods with an 
average difference of 0.25 Ct 

Conclusion for detection by RT-qPCR: 
NO PROBLEM !



29th Annual Workshop of the National Reference Laboratories for Fish Diseases. Kgs. Lyngby, Denmark, 26-27th May 2025

Thanks for your attention !

If you wish to share more information or sequences, 
please contact lnr.poissons@anses.fr



Debes Hammershaimb Christiansen

Senior Researcher and Head of Department

Overview of the disease situation in the 
Faroe Islands

EURL Annual Workshop, DTU-Aqua, 26. – 27. May 2025



Agenda

Production Data

Infectious diseases in the Marine environment

• Winter Ulcers

• Infectious salmon anaemia (ISA)

• Cardiomyopati syndrome (CMS)

EURL Annual Workshop, DTU-Aqua, 26. – 27. May 2025



Production of Atlantic salmon
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Yearly Mortality
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Reported mortality causes in 2019
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Reported mortality causes in 2020
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Reported mortality causes in 2021
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Reported mortality causes in 2022
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Reported mortality causes in 2023
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Reported mortality causes in 2024
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Handling related morts and mechanical 
treatments
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Handling related morts and mechanical 
treatments
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Production of large-smolt is one of the main strategies 
to reduce handling and disease related mortalities at 

marine sites
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Produktion of large smolt

EURL Annual Workshop, DTU-Aqua, 26. – 27. May 
2025
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Production of large-smolt is one of the main strategies 
to reduce handling and disease related mortalities at 

marine sites
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Almost 1/3 of the morts in 2024 were related to 
wounds or winter ulcers
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Prevalence of Moritella viscosa

Samples tested Moritella viscosa Cq-values

2019 24 9 31 – 38

2020 21 15 24 – 36

2021 42 8 30 – 35

2022 101 40 21 – 34

2023 70 23 26 – 36

2024 177 88 21 – 35

2025 248 108 18 – 35 

EURL Annual Workshop, DTU-Aqua, 26. – 27. May 2025



New variant Moritella viscosa

EURL Annual Workshop, DTU-Aqua, 26. – 27. May 2025

• We see a switch from
classical moritella to variant
mortella in the Faroe Islands 

• classical moritella vaccine
does not cross-protect
against variant moritella



Infectious salmon anaemia

EURL Annual Workshop, DTU-Aqua, 26. – 27. May 2025



0

2

4

6

8

10

12

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
8

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

2
0

2
4

N
u

m
b

er
 o

f 
IS

A
 o

u
tb

re
ak

s

ISA outbreaks in the Faroe Islands

EURL Annual Workshop, DTU-Aqua, 26. – 27. May 2025



Epidemiological and genetic characterization of the 
outbreak



Fish were transferred to the sea site in October 
2023 



Fish were transferred to the sea site in October 
2023 

Cage
Smolt 

supplier
Number of 

fish

1 A 194.971

2 B + C 116.015

3 A 204.633

4 D 173.716

5 A 218.664

6 D 188.135

Total 1.096.134

1

2

3

4

5

6



Fish were treated in FW and moved from A-92 
to A-19 
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Monitoring for ISAV in fish tissue



Monitoring for ISAV in environmental RNA
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Detection of ISAV in eRNA
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Detection of ISAV-HPR∆



Confirmation of HPR∆ in the HE-gene by NGS 



Confirmation of Q266L in the F-gene by NGS



Confirmation of ISA



Screening for ISAV in all 11 cages 



Significant increase in ISA related mortality in 
C04 and C06 only
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Surveillance of the 9 remaining cages



When did HPR0 mutate to HPR∆?

1

2

3

4

5

6

1
2 3

4 5
6

13
15

16 17
18



When did HPR0 mutate to HPR∆?
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Cage
Smolt 

supplier
Number of 

fish

1 A 194.971

2 B + C 116.015

3 A 204.633

4 D 173.716

5 A 218.664

6 D 188.135

Total 1.096.134



When did HPR0 mutate to HPR∆?
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When did HPR0 mutate to HPR∆?
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What is the origin of the three last ISA 
outbreaks? 



NGS shows that different HPR0 are circulating 
in each smolt farm



HPR∆ in 2014 originated from HPR0 in
smolt farm II



HPR∆ in 2016 originated from HPR0 in
smolt farm II



HPR∆ in 2024 originated from HPR0 in
smolt farm III



HPRΔHPR0

HPRΔ

HPR0 HPRΔ

HPR0

S-II

S-II

S-III

ISA in 2014

ISA in 2024

ISA in 2016

HPR∆ at the marine sites originated from 
HPR0 in the smolt farms



Was the first HPR0 > HPR∆ conversion in an 
unvaccinated fish?

No gross
pathological
signs of ISA

Gross
pathological
signs of ISA

N % N %

Vaccinated 846 93,6 89 83,2

Not vaccinated 58 6,4 18 16,8

Total 904 100 107 100

Aliráðstevnan 1. Mars 2024, Hotel Føroyar



Cardiomyopathy syndrome 
(CMS)



Prevalence of PMCV and CMS since 2013

Total
N

Farming sites 28 

Production cycles 198  

PMCV positive 118

CMS 64



PMCV annual prevalence
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CMS annual prevalence
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Shift in treatment from heated water to freshwater 
and/or shorter marine production time  
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Dissemination of PMCV

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

2015 4

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

2015 4

2016 5

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

2015 4

2016 5

2017 6

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

2015 4

2016 5

2017 6

2018 15

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

2015 4

2016 5

2017 6

2018 15

2019 15

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

2015 4

2016 5

2017 6

2018 15

2019 15

2020 9

Dissemination of PMCV



2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

PMCV positive

2012 1

2013 1

2014 2

2015 4

2016 5

2017 6

2018 15

2019 15

2020 9

2021 14

2022 22

2023 15

2024 11

Dissemination of PMCV





Thank you



Renibacterium spp. outbreak in Baltic salmon 
(Salmo salar) in Latvia

Inga Piginka-Vjaceslavova

Olga Revina

Anete Niemi

Liga Ansonska

Zanete Steingolde

26.05.25.-27.05.25.



Overview

• Institute BIOR provides restore and restock wild salmon population

• Baltic salmon spawners were collected from the River Venta



Eggs collection

• In 2022 – 

• 250,000 eggs, fertilized and incubated

• fisher receive bacteriologically tested 
fish fillets

• In 2023 – hatched alevins were reared 
in tanks with a water volume of 1.2 m³, 
each containing approximately 3,000 larvae

• In 2024, April –

• One part of one-year-old salmon smolts were released 
into the River Venta

• Second part of one-year-old salmon smolts (n=25,000) were 
retained for further rearing and placed in 1.2 m³ tanks at 
a stocking density of 1,500 fish per tank



Outbreak in 2025

Mortality:

• in January (second half) – 
            1 to 3 fish per day

• in February – 2 to 22 fish per day

• In March – 3 to 107 fish per day

• in April – 101 to 214 fish per day

• Mortality increases when water 
temperatures reach 15 °C
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Average fish mortality per day



• Appeared shortly before death

• Non-specific – exhibited apathy, appetite was preserved

• External examination: 

• Exophthalmia -> ocular hemorrhages -> eyeball rupture

• Distended abdomen

• Skin discoloration and hemorrhages

Clinical signs





Gross changes • Kidney



Gross changes

• Spleen

• Liver









PAS, x200 Gram, x40





Gross changes – internal examination

• 20 fish showing clinical signs revealed:
• multifocal granulomas, with or without necrosis, in the kidneys 

• occasionally in the spleen and liver

• rare peritonitis

• liver was usually pale or jellow discoloration

• rare effusion in abdominal cavity 

• 35 clinically healthy fish revealed:
• kidney granulomas in 17% of cases

• few also exhibiting spleen granulomas



Laboratory tests

Institute BIOR:

• Bacterilogical investigation (exclude Renibacterium and Piscirickettsia)

• Histopathological analysis –
• HE, Gram-staining, PAS reaction, and Ziehl-Neelsen staining

• PCR –
• Viral haemorrhagic septicaemia virus (VHSV), Infectious haematopoietic necrosis 

virus (IHNV), epizootic haematopoietic necrosis and infectious salmon anaemia virus

European Union Reference Laboratory for Fish and Crustacean Diseases:

• nested PCR, quantitative PCR (qPCR), and ELISA testing for Renibacterium salmoninarum

• real-time PCR for Piscirickettsia salmonis



EURL results
Sample ELISA 

for BKD
PCR 
for BKD

RT PCR 
for BKD

RT PCR for 
Piscirickettsia

1 Positive Positive Positive Negative

2 Positive Positive Positive Negative

3 Positive Positive Positive Negative

4 Negative Negative Positive Negative

5 Negative Positive Suspect Negative

6 Suspect Positive Positive Negative

7 Negative Positive Positive Negative

8 Negative Positive Positive Negative

9 Positive Positive Positive Negative

10 Suspect Positive Positive Negative

Sampling: 

• bacterial swabs from kidney, 
with transport media, and 
sterile plastic tubes with
kidney samples from 10 
salmon

• fish with no clinical signs, but 
fish number 1,3,6,9 and 10 
had granulomas in the 
kidney



Activities

• Institute BIOR adapted real time PCR testing for Renibacterium salmoninarum

• Institution BIOR all 6 farms were tested for Renibacterium, only in one farm 2+ Baltic 
salmon tested positive for Renibacterium

• All 2+ Baltic salmon were culled at the farm

• Farm contain other fish:

• Sea trout smolts, Baltic salmon smolts, Baltic salmon fry, and sea trout fry – 
all tested negative for Renibacterium

• Sea trout and Baltic salmon smolts were released in May 2025

• New spawners and their eggs will be tested for Renibacterium 

• Eggs will be incubated separately from each spawners

• During salmonids rearing, regular monitoring for Renibacterium will be conducted



Thank you for your attention!



Technical University of Denmark

Validation of multi-target 
high-throughput qPCR for 
pathogen detection in salmonids

Juliane Sørensen, Niccolò Vendramin, Lone Madsen, Argelia Cuenca
Annual workshop 2025

Validation of HT-qPCR 127-05-2025

Project: PRVent
(2019-2023) SOA12, BETO



Technical University of Denmark

Background
• Why HT-qPCR?

Field cases with more than one pathogen present

Complex disease

Export cases (testing of multiple targets)

Validation of HT-qPCR 227-05-2025



Technical University of Denmark

What is high-throughput qPCR (HT-qPCR)?

Validation of HT-qPCR 327-05-2025

System: BioMark (Fluidigm/Standard BioTools)



Technical University of Denmark

Example of data

Validation of HT-qPCR 427-05-2025



Technical University of Denmark

HT-qPCR
• Benefits of HT-qPCR:

Screening of a large panel of samples against large panel of targets

Saves time and reagents (192.24 chip corresponds to 48x 96-PCR plates)

• Challenges:

Small reaction volume – pre-amplification required

Same conditions for all assays

Validation of HT-qPCR 527-05-2025



Technical University of Denmark

Pre-amplification

Validation of HT-qPCR 627-05-2025

10 nM final concentration of each primer pair



Technical University of Denmark

Validation
• Assay criteria

– Amplicon size 70-150 bp
– Universal cycling conditions
– All known sequence variants
– No amplification of related species
– Assays from diagnostic manual where relevant

• Samples
– Synthetic dsDNA (Gblocks, IDT) 
– Synthethic ssRNA (synthetized in house)
– Isolates
– Known positive tissue
– Known negative tissue

Validation of HT-qPCR 727-05-2025



Technical University of Denmark

Assays
• Viral and bacterial agents 

• Focus on rainbow trout, with inclusion of salmon specific pathogens

Validation of HT-qPCR 827-05-2025

IHNV (2) PRV-3 (1) Candidatus Branchiomonas

cisticola (1)
V. anguillarum (1)

IPNV (3) Salmon gill pox virus 
(1)

Candidatus Piscichlamydia

salmonis (1)
V. salmonicida (1)

ISAV (2) SAV (1) F. psychrophilum (2) Y. ruckeri (1)

OMV (1) VHSV (1) MLO (1)

Pan-PRV (1) A. salmonicida (1) Piscirickettsia salmonis (1)
Internal reference 
(elongation factor)

PRV-1 (1) R. salmoninarum (1) PKD (1)



Technical University of Denmark

Work flow

Validation of HT-qPCR 927-05-2025



Technical University of Denmark

Chip setup
• Duplicate reactions (assay or sample)

• Controls:
Negative purification control
Positive purification control
Non-template control, pre-amplification
Positive controls, pre-amplification (synthetic)
Non-template control, HT-qPCR

Validation of HT-qPCR 1027-05-2025



Technical University of Denmark

Limit of detection
• Limit of detection, synthetic DNA

14, 16 and 18 cycles of pre-amplification

Samples tested in triplicates

Best sensitivity with 18 cycles of pre-amplification

Non-pre-amplified samples were only amplified if highly concentrated 
(>2000 copies)

Validation of HT-qPCR 1127-05-2025



Technical University of Denmark

Sensitivity

Validation of HT-qPCR 1227-05-2025

Virus assays 14 cycles 16 cycles 18 cycles
IPNV SP VP2 1.5 1.5 1.5

IPNV Tapia 150 15 1.5

L1PRV3 15 15 1.5

Pan PRV 215 21 21

PMCV 150 15 1.5

MS ISAV 15 15 1.5

PRV-1 15 15 15

SAV Qnsp1 15 15 1.5

IHNV N 40 40 4

VHSV SPJO 40 40 4

Bacterial assays 14 cycles 16 cycles 18 cycles
Ye_ruc 275 27 27

Vi_sal 275 27 2.7

RS msa 27 27 2.7

Pisck_sal 24 2.4 2.4

Fl_psy 24 2.4 2.4

C_b_cys 2.4 24 24

Vi_ang 242 24 2.4

MLO 24 24 24

RS abc 242 242 24

Pch_sal 25 25 NA

Fl_psy_p1 25 25 NA

Ae_sal 256 256 NA



Technical University of Denmark

Validation
• Test with known positive material (isolates)

Noted cross-reactivity was attributed to highly positive samples 
→ Cross-contamination.

No amplifications in non-template controls (pre-amp and qPCR) 

• Test with known positive tissue 

No cross-reactivity was noted

No amplifications in non-template controls

• Test with negative tissue samples

No amplifications in any assays

Validation of HT-qPCR 1327-05-2025



Technical University of Denmark

Validation
• Exonuclease

No detection of samples with or without exonuclease in mastermix with only probe 
(no primers)

• Impact of PA (low abundant target in presence of high abundant target)

Validation of HT-qPCR 1427-05-2025

Samples/assay ISAV PRV3

ISAV 1E+6 & PRV-3 1E+2 11.9 21.3

L1PRV3 1E+2 No Ct 19.6

Samples/assay BKD ISAV

BKD 1E+8 & ISAV 1E+2 3.6 23.4

ISAV 1E+2 No Ct 25.0

Samples/assay F. psy BKD

F. psy 1E+6 & BKD 1E+3 13.2 19.4

BKD 1E+3 No Ct 18.9



Technical University of Denmark

Validation – comparison to diagnostic methods
• Farm samples

Tested  RAS farm once per month for 7 months total

The method showed consistent and robust results compared with diagnostic 
methods

Revealed points for improvement

Validation of HT-qPCR 1527-05-2025

Y. ruckeri F. psychrophilum PRV-3 Branchiomonas 

cysticola

Piscichlamydia 

salmonis

Diagnostic methods + + + N/A N/A

HT-qPCR 
(internal organs)

+ -
(Extraction issue)

+ + +

HT-qPCR gills + -
(Extraction issue)

+ + +



Technical University of Denmark

Validation - ongoing
• Inclusion of new assays & optimization of current

• Limit of detection using tissue samples

• Test more assays with tissue samples from experimental challenges

• Comparison to qPCR (BioRad) and digital PCR 

• Inter-laboratory comparison?

Validation of HT-qPCR 1627-05-2025



Technical University of Denmark Validation of HT-qPCR 1727-05-2025

Thank you
Contact: jusor@aqua.dtu.dk

Testing and usage of HT-qPCR chip on farm samples:
A novel high-throughput qPCR chip for solving co-infections in RAS farmed rainbow trout (Scientific Reports)

mailto:jusor@aqua.dtu.dk
https://doi.org/10.1038/s41598-024-65697-8


Technical University of Denmark

Farm surveillance

Fish pathogens surveillance during complex disease outbreak in RAS by high-throughput microfluidic qPCR 1824-04-2024



Technical University of Denmark

Farm surveillance – HT-qPCR

Fish pathogens surveillance during complex disease outbreak in RAS by high-throughput microfluidic qPCR 1924-04-2024



Technical University of Denmark

Farm surveillance – HT-qPCR

Fish pathogens surveillance during complex disease outbreak in RAS by high-throughput microfluidic qPCR 2024-04-2024



Using environmental DNA/RNA for 
monitoring and surveillance of

pathogens in aquaculture

1

Hilde Sindre/Senior researcher/Fish health research

Photo: Rudolf Svensen



*The use of environmental DNA methods for 
detection of WOAH listed aquatic animal diseases

WOAH’s definiton*:

• «Environmental-DNA/RNA: Nukleic acids from 
pathogen agents extracted from 
‘true’environmental samples (like water, soil, 
sediment, biofilm)» 

What is e-DNA/RNA (eNA)?

Material like faeces and mucus is 
often included in less strict definitions

https://www.woah.org/app/uploads/2022/07/edna-final-ang.pdf
https://www.woah.org/app/uploads/2022/07/edna-final-ang.pdf


e-NA methods

Concentration
by filtering

Swabs of
biofilm

Validated
nucleic acid
extraction

Validated
qPCR/ddPCR
(specificity& 
sensitivity)

MinIon
3rd generation seq

Metagenomikk
Work in progress



The mortality in Norwegian aquaculture is too high:

4Source: Fish health report 2024

Infectious diseases are a major challenge



Why is it important to detect pathogens early?

Prevent spread between parts of same site

5

X

Reduce impact of infection/disease

Limit handling

Modify feeding

Prevent spread from one site to other sites

X X

X

Measures:
Increase biosecurity/early slaughtering



6

Challenges in surveillance of
pathogens at low prevalence

Anne Gerd Gjevre, Veterinærinstituttet, Norsk Fiskeoppdrett 4, 2018

P
ro

b
ab
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y

Prevalence



Sampling of a lot of apparently
healthy fish

Inducing
unnecessary
stress

Compromised fish
health and welfare

Substantial costs for 
sampling and analysis

Challenges in surveillance for pathogens:

Large hatcheries/facilities with 
millions of fish



+ LIMITED AMOUNT OF SAMPLES
+ DECREASED STRESS DURING SAMPLING
+ NO HEALTHY FISH SACRIFISED
+ REDUCED COSTS

During the viremic phase large amounts of virus 
shed into the water



Background for the ILA-SAFE project:

9

Hilde Sindre

Torfinn Moldal

Ottavia Benedicenti



Experiences with environmental sampling for ISAV from 
hatcheries (ILA-SAFE):

10

Detection of ISAV HPR0 on site level
- independent of sample type

Graphs made by Torfinn Moldal

Hatchery

Gill tissue Gill swabs Environmental
swabs

Water



Thermal delousers are ideal targets for eDNA surveillance:

11

• Many thousands of fish treated in small volum of water
• The fish is stressed and releases pathogens
• Possible pathogen concentration??

Example eDNA use for detection of bacteria:

Duncan Colquhoun



Journal of Fish Diseases, Volume: 45, Issue: 8, Pages: 1211-1224, First published: 01 June 2022, DOI: (10.1111/jfd.13656) 

Thermal delousing - Yersinia ruckeri

At least 2 types Yersinia ruckeri present
• CC1 = virulent!



Pasteurella (Phocoenobacter) status 2024

Affected
sites
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The Drammen River system –combat of 
G. salaris (Haakon Hansen et al) Barrier

• Using Chlorid-based method to kill G. salaris

• Monitoring has been carried out on behalf of the 

Norwegian Environment Agency since 2021.

• Uses classical methods and environmental DNA (eDNA).

Marit Måsøy Amundsen

David A. Strand

Haakon Hansen



Noble crayfish, crayfish plague & signal 
crayfish

Illustrasjon kreps: Linda Nyman, SEM foto: Jannicke Wiik-Nielsen

SEM Microscopy

Signal crayfishNoble crayfish

Water mold
Aphanomyces astaci

Marit Måsøy Amundsen

David A. Strand

Trude Vrålstad



Noble crayfish populations Signal crayfish populationsCrayfish plague outbreaks 1971-2024



• e-DNA sample positive for A. astaci in an up-

stream restriction zone. 

18

Early warning of
crayfish plague
outbreak with eDNA
surveillance

Juni 2023



• e-DNA sample positive for A. astaci in an up-

stream restriction zone. 

• Surveillance for dead crayfish and additional e-

DNA sampling

• Dead crayfish detected, sampling confirmed

crayfish plague

• e-DNA shows slow up-stream spread of the

pathogen

19

Early warning of
crayfish plague
outbreak with eDNA
surveillance

Sept-Okt. 2023



Hatchery
POST-SMOLT SITE

Land-based

BIOSECURITY-PROJECT : «WATERSAFE»

• Sufficent water treatment important to 
prevent introduction and spread of pathogens

• Lack of good protocols for field testing of
disinfection-systems

• Use methods developed for e-NA to 
investigate water samples for suitable
indicator agents to measure disinfection effect

Well boat

Transport of fish
Lice-treatment

Water treatment/
Disinfection

?

Water treatment/
disinfection

Sea water?

Water treatment/
disinfection

Fertilized eggs
(from broodfish
site)

Outlet to sea

Irene Roalkvam

Hilde Sindre

Water reservoir



Summary:

• Environmental samples promising for surveillance of virus and bacteria, 

especially in closed facilties

• Positive from a 3R perspective and in reducing costs

• Early detection increases the possibility for implementing biosecurity measures

21

+
+ +

Important:
•The optimal e-NA sampling points will vary between sites.

•Further optimization might be required for certain pathogens.

•The significance of a detection must be interpreted carefully:

• Is it due to contamination, vaccination, or an active infection?

•Environmental samples are suitable for surveillance purposes – NOT for diagnostics!

?
?

?
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Researchers involved:

Ottavia Benedicenti

Marit Måsøy Amundsen

Saima Nasrin Mohammad

Trude Vrålstad

David A. Strand

Hilde Sindre

Torfinn Moldal

Haakon Hansen

Duncan Colquhoun

Irene Roalkvam



Wild fish health report 2024
- Health in wild fish and noble cray fish

1

Åse Helen Garseth, Editor/Scientific coordinator of wild fish health, Norwegian Veterinary Institute
29 th Annual Workshop of the National Reference Laboratories for Fish Diseases, 26 th to 27th of May 2025

Foto: Audun Richardsen



Monitoring Wild Fish Health is a Mandated 
Role of the Norwegian Veterinary Institute

Letter of Allocation from Ministry of Trade and Fisheries:

«Effective preparedness depends on having a good overview of the 
national health status of both farmed and wild fish, and is built on 
surveillance, necessary access to health data, high-quality diagnostics of 
risk-based material, and research».

2



• More attention to wild fish health

• Provide Quality-assured Information on 
Major Diseases 

• Address 

• Risks and Threats

• Knowledge Gaps

• Need for Measures

• Raise Public Awareness = preparedness

3

Objective



Data - sources

Aeromonas salmonicida ssp. salmonicida
Photo: Toni Erkinharju, Veterinærinstituttet



Notification system 
- for mortality and disease in wild fish
«Notify the Norwegian Veterinary Institute immediately….»*

• Listed diseases

• «New» diseases

• Reduced welfare

• www.vetinst.no/syk-villfisk

* Norwegian Food Safety Authority web-page

5
Map: Attila Tarpai, NVI

Shows municipalities 
where cases were 
reported from.



6

Diagnostics at Norwegian Veterinary Institute (NVI)

«.. high-quality diagnostics of risk-based material..”

Saprolegnia parasitica from wild salmon 
Photo: Ellen Christensen, NVI

Salmon gillpox in wild salmon from River Nidelva, Trondheim 
Photo: Mona C. Gjessing, NVI



Active surveillance programs
‒ organized health monitoring

7

Photo: Jannicke W Nielsen, NVI

ExecutorProgram

Norwegian Veterinary InstituteGyrodactylus salaris

Norwegian Veterinary Institute
Institute marine research

Health monitoring in wild fish 
(impact from aquaculture)

Institute marine researchSalmon lice (NALO)

Norwegian Veterinary InstituteCrayfish plague



8

Health control of wild 
anadromous broodfish in 
stock enhancement and 
genebank programs

Photo: Vegard Gåsnes Sollien, NVI



9

Research, Investigations and Risk assessments

Papillomatosis in salmon parr 
Photo: Jonas Havn, NVI

Myxobolus cerebralis i ribs od parr from River Mandalselva. 
Photo: Åse Helen Garseth, NVI



Published studies

10



Viral diseases

PRV-3 in kidney of brown trout (Salmo trutta) in situ hybridisation
Photo: Anne Berit Olsen, NVI



Results from testing of wild anadromous broodfish 2024

PRV-3
(seatrout)

PRV1 
(salmon)

ISAVIPNVSpeciesRegion/County

-1/230/0/23LaksNordland

0/1-0/80/8SjøørretMøre og 
Romsdal -0/560/00/56Laks

-1/340/340/39LaksVestland

12/56-0/560/56SjøørretHardanger

-4/370/370/37Laks

9/113-0/1130/113SjøørretDrammen

-0/290/290/29Laks

21/1706/1790/3000/361Number of test positives/

12

The table shows the number of PCR-positive fish and the number of tested broodfish



Papillomatosis

•Common in fingerlings/parr, but not 
found in all counties

•Large variation in

• Prevalence (# of infected 
individuals per river)

• Extent at the individual level

•Are warts a health problem in 
themselves?

- Or a sign of compromised health?

13
Photo: Åse Helen Garseth and Tine S. Tønder, NVI

Scale

Inflammatory
reaction

Wart

Dermis and muscle



Occurence of papillomatosis in parr/fingerlings

14

VassdragCounties

Alta, Vestre Jakobselv, Stabburselva, Karpelv, Munkelva, 
Neiden, Komagelva, Storelva Kunes, Børselva, Lakselva, 
Repparfjordelva

Finnmark

Reiselva, Skibotn, Signaldalselva, SalangenTroms

Leirelva, Drevja, Fusta, BjerkaNordland

Stordalselva, Figga, HomlaTrøndelag

Surna, Isa (Henselva), Innfjordelva, Rauma, MånaMøre og Romsdal

Gaula i Sunnfjord, NaustaVestland

Papillomatosis not detectedRogaland, Agder, 
Vestfold, Buskerud

Gjersjøelva, Hølenelva, LysakerAkershus



Bacterial diseases

Photo: Geir Bornø, Veterinærinstituttet



Typical furunculosis – no detections in 2024
Aeromonas salmonicida subsp. salmonicida

Categori F – notifiable

16

Photo: Anton Rikstad (County Governor)  and  Geir Bornø, NVI

Map: Attila Tarpai, NVI



BKD cases in farmed fish 1980-2024
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Bacterial kidney disease in wild fish in Norway
BKD påvisninger i 
elver 2004-2024

Map: Attila Tarpai, Veterinærinstituttet

1980-2004 2005-2024

No confirmed cases in 
wild salmonids in 2024



May 5th 2024: 
-
Escape of 8400 
salmon from BKD-
infected seasite
(Reitholmen).

Kart: Attila Tarpai, Veterinærinstituttet



Fish farmer required to test recaptured salmon

20

Foto: Mari Skjøstad Berger, Åse Helen Garseth

Collaboration between several organisations: 
Skandinavisk naturovervåking, NINA, Lerøy, Sporbarhet AS, River owner associations

Monitoring and capture Sampling and analyses Tracing by genetic analyses



21

Development of gonads and reduced condition

Foto: Åse Helen Garseth and Tine S.Tønder, NVI

Time



294 salmon traced* to Reitholmen were tested

• PCR positive: 2,04% (95%CI: 0,75- 4,39)

• R. salmoninarum was cultivated from two escaped
salmon

*Sporbarhet AS
22

Results – PCR and cultivation

Foto: Rudolf Svensen

femaleMalePCR-pos.

303Sea

112River Nordelva

011Rivr Gaula

6 Total



Categori F – notifiable

23

Francisellosis in cod
Francisella noatunensis subsp. noatunensis

Map: Attila Tarpai, NVI

Photo: Anne Berit Olsen, Duncan Colquhoun, Mona C. Gjessing,  NVI

Historic occurrence of 
francisellosis in farmed cod 
(affected municipalities)



Mycobacteriosis

Not notifiable

• Difficult to distinguish from francisellosis

• Three spleens with francisellosis

• Spleen with mycobacteriosis

24

Report findings consistent with francisellosis
and mycobacteriosis in wild fish:

www.vetinst.no/syk-villfisk

Photo: Anne Berit Olsen, NVI



Fungi and oomycetes

Exophiala on saboraud medium «Nyresopp»
Photo: Ellen Christensen, NVI



Saprolegniosis

- a significant problem in several
rivers

Photo: Submitted to the Norwegian Veterinary Institute



Saprolegniosis - caused by Saprolegnia parasitica

• Need for:

• Surveillance

• More and better data

• Research

•Knowledge regarding risk factors and 
possible measures

27

Photo: Mona C. Gjessing, NVI

Foto: Jannicke W Nielsen

Often complex cases comprising environmental challenges and host vulnerability



Parasites

Argulus sp. Photo: Kjersti Hanssen, County Governor



Gyrodactylus salaris
Category F - notifiable

• One new infected river in 2024: 

• Bergerelva (Drammenregion)

• In total, 54 Norwegian rivers have been infected:

• 43 declared free

• 5 under surveillance after treatment 

• 6 not treated

29
Map: Attila Tarpai, NVI



Whirling disease – Myxobolus cerebralis
Not notifiable and not detected in Norway for several years, until 2024….

30

Photo: Toni Erkinharju, NVI
Illustr.. Stephen Atkinson, Fishpatogens.net
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Map: Attila Tarpai, Veterinærinstituttet

Illustr.: Artsdatabanken

Occurence of 
Tubifex tubifexOccurence of M. cerebralis in 

brown trout
and Atlantic salmon

«Empty» markers indicate that
M.c. was investigated but not 
detected.



Proliferative kidney disease
– Tetracapsuloides bryosalmonae

32

Photo: Hanna S. Bjerke, Åkerblå Photo: Lisa Furnesvik, NVI



Proliferative kidney disease
– Tetracapsuloides bryosalmonae

Not notifiable in Norway

• Severe consequences in other countries

• Parasite is widespread in Norway

• Development of disease is temperature 
dependent ( >15oC  for 14 days)

• Prognosis: several populations will be 
impacted in the years to come

33Kart: Attila Tarpai, Veterinærinstituttet

Sterud et al., 2007
Mo et al., 2011
Mo et al., 2017
Oredalen et al., 2022 
Lauringson et al., 2022



Parasites that cause degradation and loss 
of fish as a food resource

Triaenophorus crassus in 50% of whitefish
in Lake Femunden Photo: Femundfisk
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Other examples

Eustrongylides i brown trout and Arctic char Plaice with Stephanostomum baccatum

Photo: Åse Helen Garseth, NVI Photo: Pål Eilertsen



Mortality 
– unknown cause

Photo: Åse Helen Garseth

MMP1



Red skin disease in 
Atlantic salmon

Photo: Geir Jensen, AJFF
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Mass mortality of krill (Meganyctiphanes norvegica) 
and velvet belly lanternshark (Etmopterus spinax)

Photo: Ingunn Sommerset, NVIPhoto: Brynjar Berg
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Mass mortality of whitefish Coregonus lavaretus

Photo: Hanne Nilsen, NVI



- the way forward
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Thank you for your attention!

And thanks to the editorial team and 
co-authors



Scientifically ambitious, 
forward-looking and collaborative

– for One Health
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First report of ictavirus acipenseridallo2
(AciHV-2) in
Danube sturgeons Acipenser gueldenstaedtii 
in Austria

Hella Schwegler1, Laurent Bigarré2, Karoline Lipnik1, Nora Dinhopl3, Astrid Holzer1,

Eva Lewisch1*
1Clinical Division of Fish Health, University of Veterinary Medicine, 1210 Vienna, Austria

2Laboratoire de Ploufragan-Plouzané-Niort, ANSES, 29280 Plouzané, France

3Institute of Pathology, University of Veterinary Medicine, 1210 Vienna, Austria
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Why sturgeon?

❖ A few caviar and sturgeon meat producers in Austria
❖ Some small producers with yard sales
❖ Hobbyists and pet fish in garden ponds

❖ EU stocking program for river Danube:
     LIFE- Boat for Sturgeon
     Breeding of 4 species: 

➢ Sterlet (A. ruthenus)

➢ Danube/Russian sturgeon (A. gueldenstaedtii)

➢ Starry sturgeon (A. stellatus)

➢ Beluga sturgeon (Huso huso)
lb4storgeon.eu



Introduction

Danube sturgeon (Acipenser guldenstaedtii)
native to the Black Sea, Azov Sea, Caspian Sea, and associated waters

Up to 2.35 m long, >100 kg body weight
Seawater, brackish water, freshwater
IUCN Red List Status (2024): Critically endangered

Conservation and restocking projects worldwide
Stocked mostly with unknown health status

Danube sturgeon production: 213 t globally
 (global aquaculture fish production 2022: 61.6 million t)
Largest sturgeon producers: China, Russia, Armenia; Italy, Poland, Bulgaria
Danube sturgeon: 1/5 of global caviar production



Introduction

Sturgeon herpesviruses (HV):
Large, double standed DNA virus; family Alloherpesviridae
3 genotypes:

❖Acipenserid herpesvirus-1 (AciHV-1): white sturgeon (A. tranmontanus)

❖Ictavirus acipenseridallo2 (formely AciHV-2): white sturgeon, shortnose sturgeon
  (A. brevirostrum)
            Siberian sturgeon herpesvirus (SbSHV): Siberian sturgeon (A. baerii),

  bester (beluga Huso huso x sterlet A.ruthenus hybrid): 2 lineages, distinct genotypes of AciHV-2 

❖Acipenserid herpesvirus-3 (AciHV-3): lake sturgeon (A. fluvescens); integration into genom of
     many sturgeon species

AciHV-1 and AciHV-3: genatically close to each other
ACiHV-2 more close to ictalurid herpesviruses



The case – background

Hobby and meat production fish farm 
5 adjacent ponds

Two months before presentation:
 purchase of 100 Siberian sturgeons (Acipenser baerii)
 and 100 Danube sturgeons (Acipenser gueldenstaedtii)
All TL 30-40 cm

Stocking of the upper pond,
already stocked with 40 Sterlets (Acipenser ruthenus)
Water drainage partly via lower ponds
Lower ponds: Sterlets (TL 50-60 cm),
one old Danube sturgeon (TL 140 cm),
rainbow trout fingerlings

Water temperature: 13°C

40x

100x

100x

A. ruthenus

A. gueldenstaedtii

A. baerii

O. mykiss fingerling



5 weeks after stocking: some Danube sturgeon listless, stopped feeding
Increasing mortality
No problems at the source farm

At date of submission: 
13 Danube sturgeon dead
Approximately 50 showing symptoms of illness
All others OK

Submission of 4 live Danube sturgeon

The case – background



Materials and Methods

Submission of 4 lethargig fish

❖ Euthanasia: buffered MS222
❖ Skin and gill smears for parasitology
❖ Gross exteral examination
❖ Necropsy
❖ Bacteriological swabs from kidney and spleen
          cultivation on COS
          incubation at 22°C for 48h
❖ Bacteria identification with MALDI-TOF
❖ Samples for histology, H&E stain
❖ Samples for TEM (tissues in glutaraldehyde)



Materials and Methods

Molecular detection of viruses:

❖Mimivirus: gills, skin, skin lesions, kidney, intestine→conventional
PCR protocol, generic primers oPVP339 and oPVP344 (Bigarré et al. 2017)

❖ Nodavirus: eye, CNS in RNAlater →1-step real-time qPCR (Baud et al. 2015)

❖ Herpesviruses: gills, skin, skin lesions→ new conventional PCR protocol 
targeting DNA polymerase gene of white sturgeon herpesvirus 2
Sanger sequencing of amplification products

Position of the PCR primers on the DNA polymerase gene of the WSHV2 genome. The genome is the one
of the UC Davis strain of Ictavirus acipenseridallo2 (GenBank PP622675) (Doszpoly et al. 2024). Primers are
inside the catalytic unit of the DNA polymerase encoded by ORF57 and an ORF downstream separated by
an intron. One primer (oPVP313) is at the border of the 3’ end of the intron.



Results

❖ Total length: 31-35 cm
❖ Parasitological examination: no disease-relevant parasites
❖ Gross examination: Skin and fins: disseminated multiple skin hemorrhages ventral  

     of the body, epidermal hyperplasia
❖ Necropsy: no food in the slightly distended digestive tract; 
     2x oligofocal petechial hemorrhages in the serosa, gills and viscera pale, spleen enlarged



Results

❖ Bacteriology: identification of Aeromonas sobria in kidney and spleen of one fish
❖ Histology:
Gills: diffuse generalized moderate hyperplasia, focally moderate hypertrophy of the 
epithelium  
Spleen: severe disseminated necrosis in the white pulp 
Kidney:oligofocal necrotic spots in the hematopoietic tissue 
All three organs: karyopycnosis and karyorrhexis or chromatin margination
Intestine: generalized diffuse mild infiltration of the villi with inflammatory cells, oligofocal
necrotic areas in the lamina propria. No relevant changes in the epithelial cells.



Results

Molecular examiation

❖Mimivirus: negative
❖ Nodavirus: negative

❖ Herpesviruses: 349 bp amplification product in each of the 4 individual samples

Alignment:  100% identity to SbSHV strain SK1/0406 (GU253908)
and 94.84–98.28% identity to HVs from lake sturgeon and
white sturgeon

GenBank accession number PQ619818
lewisch_2024



Results

Electron microscopy

Herpes nucleocapsids at different stages of 
development
Enveloped herpesviruses in endothelial cells 
and other cells in the gills, spleen, and digestive 
tract

(A) Intestinal tissue: HV nucleocapsids (circled) in the cytoplasm of an endothelial 
cell. (B) Intestinal tissue: nucleocapsids
in different developmental stages (arrow) and enveloped HV (arrowhead) in a cell 
nucleus. (C) Spleen: HV nucleocapsids
in different developmental stages and enveloped HV (circled) in a nucleus; note 
the electron-dense, marginal chromatin.
(D) Gills: different developmental stages of HV (circles) in the cytoplasm



Conclusions

➢ First report of AcHV-2 homologue  in Austria and in Danube sturgeon
➢ Herpesvirus disease with high mortality in non-fingerling specimens
➢ Systemic infection  with virus replication also in other than epithelial cells

➢ Outbreak after stressful transportation
➢ Siberian sturgeons of same shipment succumbed 2 wks later to the disease
➢ Cohabitated sterlets and old Danube sturgeon were not affected

➢ Intense global trade for aquaculture and wild waters 
➢ Routine testing for selected viruses seems appropriate



Thank you for your attention!

This publication was supported by the European Virus Archive 
GLOBAL (EVA-GLOBAL) project that has received funding from 
the European Union’s Horizon 2020 Research and Innovation 
Programme under grant agreement No. 871029. 

Special thanks to Anna Toffan!
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In 2020 and 2021 we did like 
this



DTU Aqua, Technical University of Denmark

In 2022/2023 we get back to in person 
participation



DTU Aqua, Technical University of Denmark

In 2024 we tried something new 

4 18 June 
2025



DTU Aqua, Technical University of Denmark

Training course in 2025
• 3 years workprogram (2025,2026,2027)  with opportunity for better planning

• The EURL plans the following events

– “Methods for implementation of surveillance procedures for listed fish diseases” in 
week 41 of 2025 – October 6th to 10th

– Webinar on Aquatic animal health epidemiology in 2025 (DATES TO BE DEFINED)

– Training course on validation of diagnostic methods in 2026 (DATES TO BE DEFINED)

– Training course on sampling and diagnostic procedures for crustacean diseases in 
2027 (DATES TO BE DEFINED)

Both for the course in 2026, and 2027 we anticipate to hold them “as usual” in week 41

• Within june announcement and invitation out

• By August collection of applications

• In early September communication to the participants and programs

• STAY TUNED ☺
5 18 June 

2025



DTU Aqua, Technical University of Denmark6 18 June 
2025

Day 1 Day 2 Day 3 Day 4 Day 5

Section 1

Visit to fish farm and 

Veterinary sevices in 

Jutland

Section 2

Laboratory introduction 

and sample preparation

Section 3

PCR analysis and Cell 

culture methods 

Section 4

PCR, blast and phylogeny

Section 5

Cell culture /bacteriology 

and evaluation

8:00 – 11:00

Transport by bus to Danish 

Veterinary and Food 

Administration, in Jutland. 

11:00 – 12:15

Introduction to surveillance 

programs 

Aquaculture surveillance 

and sampling procedures in 

Denmark

9:00 - 10:30

Introduction and 

practicalities.

Participants experience and 

expectations 

Coffee break 10:30 - 10:50

10:50 - 12:15 

Theoretical introduction to 

sample preparation, cell 

cultivation, virus ID and 

qPCR for surveillance 

programs for the non-exotic 

listed fish disease in Europe

9:00 – 10:30 : PCR and real 

time PCR theory.

Coffee break 10:30 - 10:50

10:50 - 12:15 

Result analysis

Practical exercises.

9:00 - 10:30 

PCR and Real Time PCR 

Troubleshooting.

The diagnostic laboratory –

PCR flow.

Coffee break 10:30 - 10:50

Sequencing theory and 

practical exercises

9:00 - 10:30

Cell culture observation 

with different reference 

viral isolates

Coffee break 10:30 - 10:50

10:50-12:15

Fish bacteriology 

demonstration 

Lunch: 12:15 - 13:00 Lunch: 12:15 - 13:00 Lunch: 12:15 - 13:00 Lunch: 12:15 - 13:00 Lunch: 12:15 - 13:00

13:00 – 13.30 Transport to 

Fish Farm

13:30 – 15:30

Inspection and sampling

15:30 – 19:00

Return to Hotel

13:00 - 14:30

Sample preparation for cell 

culture, PCR and 

bacteriology on samples 

collected Monday

Coffee break 14:30 - 14:45

14:45- 16.45 Practical cell 

culture passaging and 

production of 24 well plates 

19:00 -Social dinner

13:00- 16:30

13:00-13:45 Reading cells 

and inoculation of samples 

13:45-14:30 Use of cell 

culture in fish virology

Coffee break 14:30 - 15:00

15:00-16:00

Titration procedure, viral 

titre calculation. Barcoding 

cell lines

13:00 – 17:00

Blast analysis and practical 

exercise

Coffee break 14:30 - 15:00

Introduction to 

phylogenetic analysis

13:00 – 14:45

Assignment + presentation 

and assessment of data 

obtained by each group

Discussion and 

recommendations 

Conclusion

14:45-15:00 

Course evaluation, coffee 

and goodbyes



DTU Aqua, Technical University of Denmark

Webinar on epidemiology

7 18 June 
2025

Modules: 

Module I Wednesday, September 9th 
Introduction 
 
Epidemiological 
principles 
Outbreak 
investigation 

10.00 Introduction.  
Introduction to course 
material. 

 

10.30 Basic epidemiological 
concepts 

 

11.00 Outbreak investigation  
 

Module II Wednesday, September 17th 
Surveillance in 
Aquaculture 

10.00 Surveillance fit for purpose  
10.30 Roles in surveillance  
11.00 Designing a program  

 

Module III Wednesday, September 24th 
Sampling and 
testing for 
aquatic 
diseases 

10.00 Sampling fit for purpose  
10.30 Sample sizes  
11.00 Interpretation  

 

Module IV Wednesday, October 1st 
Diagnostic test 
evaluation 

10.00 Sensitivity and specificity  
10.45 Validation of tests  
 

 

Module V Wednesday, October 8th 
Risk factor 
analyses 

10.00 Formulating hypothesis  
10.20 Data for purpose  
10.40 Analyses and interpretation  

 

Module IV Wednesday, October 22nd 
Evaluation of 
surveillance 
programmes 
 
Follow-up 

10.00 Surveillance sensitivity  
10.20 Compliance with EU 

regulations 
 

11.00 Q&A 
Further resources 

 

 



Technical University of Denmark

Teena Vendel Klinge, Argelia Cuenca and Niccolò Vendramin

Résumé of the Inter-Laboratory Proficiency 
Test 2024
Identification of VHSV, IHNV, EHNV, SVCV 
and IPNV (PT1)
and CyHV-3 (KHV), ISAV  and SAV (PT2)

IL-PT 2024 1May 2025



Technical University of Denmark

IL-PT 2024

• The IL-PT2024 was shipped to 44 laboratories

• 24 EU Member States
• 11 other European countries
• 9 outside Europa

• 44 participated in PT1
• 43 participated in PT2

• 98% of the packages were delivered within the first two weeks

May 2025 IL-PT 2024 2



Technical University of Denmark

Laboratory scoring

May 2025 IL-PT 2024 3

”Underperfomance” 
• Answering Ranavirus without  

corroborating the finding with 
sequence analysis.

• Answering EHNV (even though 
sequencing shows ECV)

• Answering ISAV without discriminate 
between listed HPRΔ ISAV and non-
listed HPR0 ISAV.

• Wrong identification of HPR-type

• Not identify the viral content of the 
ampoule.

• Contamination with another 
pathogen.



Technical University of Denmark

IL-PT 2024 – PT1, viral titration

May 2025 IL-PT 2024 4

Viral titration – Amp. IV (ECV) on EPC cells →

← Viral titration – Amp. III (SVCV) on EPC cells



Technical University of Denmark

IL-PT 2024 – PT2, Ct values

May 2025 IL-PT 2024 5



Technical University of Denmark

On-line meeting on 28th of  March 2025

• 52 participants Attended the meeting, with participants from Europe and oversea.

• We appreciate that so many participants took the time to participate in the meeting

• It seems like most participants find the online meeting useful and it allows more people from 
the same laboratory to participate.

• I will take the opportunity to encourage every participants to ask questions both theoretically 
and practically during as well as after the meeting.

May 2025 IL-PT 2024 6



Technical University of Denmark

Participant-feedback 2024

41% of the participating laboratories completed the questionnaire with feedback.

The questionnaire will be included in the documentation for our quality assurance which is a 
demand from DANAK, so a great thanks to the 18 participants for support and contribution.

You are still welcome to send the questionnaire with your feedback, they will still be 
included in the documentation as long as they are received before July.

May 2025 IL-PT 2024 7



Technical University of Denmark

Feedback from participants 1/2
1. A check box "denaturation step" in the result spreadsheet for PCR methods .

2. It could be useful to add some information regarding PCR methods used by EURL for PT1 in the 
report

3. It could be interesting/challenging to include other viruses than SVC or IPN.

4. When genotyping ISAV, is it sufficient to distinguish between ISAV HPR0 and HPRdel, or is the 
specific HPR genotype also required in the EURL-PT?

5. Since cq values and titers should correlate, it would also make sense to determine the cq values 
accordingly

6. The PT2 report states that cq values are not directly comparable due to the use of different methods, 
reagents and equipment. This statement may lead to misunderstandings. The EURL has published 
the diagnostic manuals on its website. The aim should be standardized diagnostics in the NRL. If 
other methods are used, they should guarantee the same sensitivity and specificity.

7. While the titers of the PT1 pathogens were relatively stable or only slightly reduced after lyophilization/ 
storage, the cq values of the PT2 pathogens are significantly increased (= the titers are significantly 
reduced.) Is there an explanation for why the PT2 pathogens do not survive the treatment so well? 

May 2025 IL-PT 2024 8



Technical University of Denmark

Feedback from participants 2/2
8. Is it possible to optimise the lyophilisation process of the PT2 pathogens?
9. Can only the amino acid sequence be used to determine the HPRdel genotype? For colleagues 

with limited experience in sequence analysis, a separate training course on 
sequencing/analysis/genotyping would be useful. An alternative would be for the EURL to provide 
both the PCR sequences of ISAV HPR0 and various ISAV HPRdel types, together with 
instructions on how to analyze them. I am aware that this is not easily possible as not all NRLs 
have the same software for evaluating and analyzing sequences. 

10. It was not possible to isolate the pathogens (ISA) in cell culture in our laboratory. Could the EURL 
please make these pathogens available to the NRL on request on the basis of an MTA?

11. I would like to suggest that the EURL add further details on assigning  ISAV HPR-deleted/HPR0 to 
the diagnostic manual with respect to alignment and paper reference for ISAV deletions 
(highlighted at EURL PT meetingplanning and coordination of dates for interlaboratory test 
evaluation meetings).

12.What is the temperature required for transportation by FedEx? I rememeber that the package 
didn't contain any ice packs 

May 2025 IL-PT 2024 9



Technical University of Denmark

Feedback - EURL

• Rana isolate included shall be sequenced, distinguishing EHNV from the non-listed Ranavirus.

• Correct answer in ‘Concluding results’ for Ranavirus is ‘EHNV’ or ‘Ranavirus - Not EHNV’.

• ISA isolate included shall be sequenced, distinguishing HPRΔ and HPR0. Interpret sequencing 
data and alignments.

• Correct answer in ‘Concluding results’ for ISA is ‘HPR-deleted ISA’ or ‘HPR0 ISA’.

• Correct answer in ‘Concluding results’ for a blank is ‘Not …and all the pathogens tested for’.

• Fill in the N/A prefilled cells with “+” (tested positive); “-“(tested  negative) and only leave the N/A 
if you did not perform the test.

• Testing of the ampoules by molecular methods should be directly from the re-suspended material 
and not from the viral isolates.

• Filling the spreadsheet in standardized way please use the instruction how to fill in the 
spreadsheet.

May 2025 IL-PT 2024 10



Technical University of Denmark

Proficiency Test 2025

• The test is scheduled to be shipped in September 2025

• PT1: For identification of VHSV, IHNV and EHNV and in addition SVCV, differentiating 
from other viruses as IPNV, Rana-viruses etc.

• PT2: Identification of ISAV, KHV and SAV

• We will have an online meeting in March/April 2026 for discussing the results. Please fill 
free to handle in any suggestion for topics to discuss at the meeting.

May 2025 IL-PT 2024 11



Technical University of Denmark
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The present Fish and Shellfish Diseases team  
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Charlotte 
Larsen

Teena 
Vendel 
Klinge

Kristina 
Andkjær 
Andersen

Lise 
Christensen

Tune Øst-
Jacobsen

Kári 
Karbech 
Mouritsen

Thomas 
Weise

Niccolò
Vendramin

Niels Jørgen 
Olesen

Argelia 
Cuenca

Lone 
Madsen

Niels 
Lorenzen

Christina 
Behrens Ladime

Britt Bang 
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Students!
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EURL-Fish work program 2023-2024 and now 2025-2027

5 main objectives: 
• 1. TO ENSURE AVAILABILITY AND USE OF HIGH QUALITY METHODS AND TO 

ENSURE HIGH QUALITY PERFORMANCE BY NRLs.

• 2. TO PROVIDE SCIENTIFIC AND TECHNICAL ASSISTANCE TO NRLs

• 3. TO PROVIDE SCIENTIFIC AND TECHNICAL ASSISTANCE TO THE EUROPEAN 
COMMISSION AND OTHER ORGANISATIONS

• 4. REAGENTS AND REFERENCE COLLECTIONS

• 5. REQUIREMENTS RELATED TO OTHER LEGISLATION
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Sub-activity 1.1 Proficiency test fish diseases. To assess the capabilities of all 
Member State NRLs to detect pathogens causing fish diseases and to harmonize 
the procedures used by an inter-laboratory proficiency test 

An inter-laboratory proficiency test on fish diseases was provided in 
2024 by the EURL. The test was divided into proficiency test 1 (PT1) and 
proficiency test 2 (PT2). 

43 laboratories participated in this activity in 2023. The inter-laboratory 
proficiency tests for fish diseases were sent from the EURL in October 
2023. 

The content in the ampoules was disclosed in January 2025. A full 
report was provided to the Commission and the participants March 
2025. In April 2025 a specific online meeting was held with all 
participants to discuss the findings, the report and underperformances. 
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Sub-activity 1.3 Diagnostic methods. For the EURL to have diagnostic 
methods of the highest scientific standards and to be able to provide 
these methods to all Members state NRLs 

In 2024, the qPCR for detection of Nidovirus was introduced in the laboratory and tested with positive control provided. 

IHNV was revalidated to include new probe 

The analytical characteristics (specificity and sensitivity) of the following methods were further  assessed by participating in
interlaboratory proficiency test provided by CSIRO

One RT-PCR for detection of SVCV 

One qPCR for Nodavirus

One qPCR for KHV

A qPCR for detection of red sea bream iridovirus 
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Sub-activity 1.5 Support NRLs in obtaining accreditation. To support 
NRLs in obtaining accreditation for diagnosing listed fish and 
crustacean diseases in Europe 

A number of “ad Hoc” online meetings with NRLs to provide 
assistance on diagnostics of IHN, ISA, etc.

Sub-activity 2.1 Annual workshop for fish diseases. 

To ensure knowledge dissemination and sharing between the 
Member State NRLs on existing and emerging fish diseases and to 
agree on the future priorities of the EURL by holding the 28th annual 
workshop of the National Reference Laboratories (NRLs) for fish 
diseases in 2024. 

The 28th Annual Workshop of the National Reference Laboratories for Fish Diseases was held

on the 29th of May 2024. The meeting was held online.

The number of participants reached 83 participants from all EU member states, associated 

countries and Ukraine, Australia and USA. There were four sessions with a total of 16 

presentations



DTU Aqua26 May 2022 EURL work done and planned 8

Sub-activity 2.3 Scientific working groups. To ensure that fast and 
reliable scientific advice on specific topics related to listed and 
emerging diseases and to legislative issues, is provided by organising
expert meetings in order to solve arising challenges in EU 

In 2024 and 2025 one working group to address sampling and 
diagnostic procedures for IHN was organized and finalized a report

The established working groups on diagnostic manuals were addressed 
for manual revisions
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Sub-activity 2.4 Training Courses 

To ensure that employees of the Member State NRLs have the highest scientific 
and excellent skills in diagnosis of fish and crustacean diseases 

A 3 days training course on Introduction to validation of 

Diagnostic methods for Aquatic animal diseases

With 16 trainees was held in week 41
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Sub-activity 2.5 Website www.eurl-fish-crustacean.eu

To provide the Member State NRLs with a fast entrance to information from the EURL 

The EURL website https://www.eurl-fish-crustacean.eu/has been 
periodically updated with relevant information regarding Annual 
workshop, training courses, diagnostic manuals and so forth.  

In 2023-2024 the website was visited 5,179 times and 
a total of 21,145 pages were opened. 

Please note that the actual traffic on the site is 
somewhat higher, as presumably about 40 % of users 
do not accept cookies and therefore are not 
registered as visitors. 

Link to the website: https://www.eurl-fish-crustacean.eu/

The website is now supplemented with a sharepoint with restricted 
access to NRL of EU and EEA for ad hoc updates.

Sub-activity 2.6 EURL Contact Lists

To ensure that relevant and important information rapidly can get from the EURL directly to 
the Member State NRLs

Sub-activity 2. 7 Missions to NRLs for fish diseases 

To ensure a high standard of diagnostic capabilities of all Member State NRLs. 

http://www.eurl-fish-crustacean.eu/
https://www.eurl-fish-crustacean.eu/
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Sub-activity 2.8 International conferences and meetings 

To keep the EURL updated on the newest scientific information on emerging and listed exotic and non-exotic fish and crustacean 
diseases, and to disseminate knowledge and scientific data provided by the EURL. 

The EURL team has attended and contributed with high profile scientific talks to a number of international conferences and 
meetings within the field. 

The Section authored 19 publications in Peer-reviewed journals. 

Numerous participation at international conferences and workshops
1. EFSA FEEDAP Panel (EFSA Panel on Animal Health and Welfare), Nielsen, S. 

S.,Alvarez, J., Calistri, P., Canali, E., Drewe, J. A., Garin-Bastuji, B., Gonzales Rojas, J. 
L., Gortazar, C.,Herskin, M. S., Michel, V., Miranda Chueca, M. A., Padalino, B., 
Roberts, H. C., Spoolder, H., Stahl, K.,Velarde, A., Viltrop, A., Winckler, C., . . . Bicout, 
D. J. (2023). Assessment of listing and categorisation ofanimal diseases within the 
framework of the Animal Health Law (Regulation (EU)2016/429): Infectionwith 
salmonid alphavirus (SAV). EFSA Journal, 21(10), 1–80. 
https://doi.org/10.2903/j.efsa.2023.8327 

 
2. EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen, S. S., Alvarez, J., 

Calistri, P., Canali, E., Drewe, J. A., Garin‐Bastuji, B., Gonzales Rojas, J. L., Gortázar, C., 
Herskin, M. S., Michel, V., Miranda Chueca, M. A., Padalino, M., Roberts, H. C., Spoolder, H., 
Ståhl, K., Velarde, A., Viltrop, A., Winckler, C., … Bicout, D. J. (2023). Assessment of listing 
and categorisation of animal diseases within the framework of the Animal Health Law 
(Regulation (EU) 2016/429): Bacterial kidney disease (BKD). EFSA Journal, 21(10), 1–76. 
https://doi.org/10.2903/j.efsa.2023.8326 

 
3. EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen, S. S., Alvarez, J., 

Calistri, P., Canali, E., Drewe, J. A., Garin-Bastuji, B., Gonzales Rojas, J. L., Gort_azar, C., 
Herskin, M. S., Michel, V., Miranda Chueca, M. A., Padalino, B., Roberts, H. C., Spoolder, H., 
St_ahl, K., Velarde, A., Viltrop, A., Winckler, C., . . . Bicout, D. J. (2023). Assessment of listing 
and categorisation of animal diseases within the framework of the Animal Health Law 
(Regulation (EU) 2016/429): infection with Gyrodactylus salaris (GS). EFSA Journal, 21(10), 1–
81.https://doi.org/10.2903/j.efsa.2023.8325 

 
4. EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen SS, Alvarez J, Calistri 

P, Canali E, Drewe JA, Garin-Bastuji B, Rojas JLG, Gort_azar C, Herskin MS, Michel V, Chueca 
MAM, Padalino B, Pasquali P, Roberts HC, Spoolder H, St_ahl K, Velarde A, Viltrop A, 
Winckler C, Bron J, Olesen NJ, Sindre H, Stone D, Vendramin N, Antoniou S-E, Kohnle L, 
Papanikolaou A, Karagianni AE and Bicout DJ, 2023. Scientific Opinion on the assessment of 
listing and categorization of animal diseases within the framework of the Animal Health Law 
(Regulation (EU) No 2016/429): infectious pancreatic necrosis (IPN). EFSA Journal 
2023;21(6):8028, 88 pp. https://doi.org/10.2903/j.efsa.2023.8028 

 
5. EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen, S. S., Alvarez, J., 

Calistri, P., Canali, E., Drewe, J. A., Garin-Bastuji, B., Gonzales Rojas, J. L., Gort_azar, C., 
Herskin, M. S., Michel, V., Miranda Chueca, M. A., Padalino, B., Roberts, H. C., Spoolder, H., 
St_ahl, K., Velarde, A., Viltrop, A., Winckler, C., . . . Bicout, D. J. (2023). Assessment of listing 
and categorisation of animal diseases within the framework of the Animal Health Law 
(Regulation (EU) 2016/429): Spring Viraemia of Carp (SVC). EFSA Journal, 21(10), 1–76. 
https://doi.org/10.2903/j.efsa.2023.8324 

 
6. EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen, S. S., Alvarez, J., 

Bicout, D., Calistri, P., Canali, E., Drewe, J. A., Garin-Bastuji, B., Gonzales Rojas, J. L., Smith, C. 
G., Herskin, M., Michel, V., Miranda Chueca, M. A., Padalino, B., Spoolder, H., St_ahl, K., 
Velarde, A., Viltrop, A., Winckler, C., . . . Roberts, H. (2023). Species which may act as vectors 
or reservoirs of diseases covered by the Animal Health Law: Listed pathogens of crustaceans. 
EFSA Journal, 21(8), 1–33. https://doi.org/10.2903/j.efsa.2023.8172 

1. EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen, S. S., Alvarez, J., 
Bicout, D., Calistri, P., Canali, E., Drewe, J. A., Garin-Bastuji, B., Gonzales Rojas, J. L., Smith, C. 
G., Herskin, M., Michel, V., Miranda Chueca, M. A., Padalino, B., Spoolder, H., St_ahl, K., 
Velarde, A., Viltrop, A., Winckler, C., . . . Roberts, H. (2023). Species which may act as vectors 
or reservoirs of diseases covered by the Animal Health Law: Listed pathogens of fish. EFSA 
Journal, 21 (8), 1–45. http://doi.org/10.2903/j.efsa.2023.8174 

 
2. Zarantonello G, Sepulveda Araneda D., Lorenzen N, A Cuenca. 2023. Detection and 

monitoring of VHS infection in rainbow trout through environmental sampling. 
Federation of European Microbiological Societies, FEMS2023. 09-13 July, Hamburg, 
Germany.  

 
3. Karami AM, Kania PW, Al-Jubury A, Stefanova D, Krych L, Madsen L, Nielsen T & Buchmann K 

(2025). Gut microbiota in rainbow trout Oncorhynchus mykiss with different susceptibility to 
Flavobacterium psychrophilum infection. Aquaculture 596, 741841. 
https://doi.org/10.1016/j.aquaculture.2024.741841   

 
4. Sørensen J, Cuenca A, Schmidt JG, Madsen SB, Iburg TM, Madsen L & Vendramin N (2024). 

Development of high-throughput qPCR chip for solving co-infections in RAS farmed rainbow 
trout. Scientific Reports 14, 16802. https://doi.org/10.1038/s41598-024-65697-8  

 
5. Aalto S-LH, Madsen L & Petersen LF (2024). Peracetic acid mode-of-action on aquaculture 

microbes evaluated by dual-staining flow cytometry. Aquaculture 
578  https://doi.org/10.1016/j.aquaculture.2023.740129    

 
6. Smith P, Le Devendec L, Jouy E, Larvor E, Le Breton A, Picon-Camacho S, Zrnčić S, Zupičić IG, 

Oraić D, Karataş S, Verner-Jeffreys D, Joseph AW, Light E, van Essen-Zandbergen A, van 
Gelderen B, Voorbergen-Laarman M, Haenen OLM, Veldman KT, Madsen L, Mouritsen KK, 
Svanevik CS, Håkonsholm F, Vela AI, García M, Florio D, Fioravanti M, Cortinovis L, Pretto T, 
Manfrin A, Baron S (2023). Epidemiological cut-off values for Vibrio anguillarum MIC and disc 
diffusion data generated by standardised methods. Diseases of Aquatic Organisms 155, 109-
123. https://doi.org/10.3354/dao03745  

 
7. Eidsmo J, Madsen L, Pedersen, LF, Jokumsen A & Gesto M (2023). Environmental Enrichment 

for Rainbow Trout Fingerlings: A Case Study Using Shelters in an Organic Trout Farm. 
Animals 13 (2), 268. https://doi.org/10.3390/ani13020268  

 
8. Boonstra M, Fouz B, van Gelderen B, Dalsgaard I, Madsen L, Jansson E, Amaro C & Haenen O 

(2023). Fast and accurate identification by MALDI-TOF of the zoonotic serovar E of Vibrio 
vulnificus linked to eel culture. Journal of Fish Diseases. https://doi.org/10.1111/jfd.13756   

 

9. Sørensen, J., Cuenca, A., Schmidt, J. G., Madsen, S. B., Iburg, T. M., Madsen, L., & 

Vendramin, N. (2024). A novel high-throughput qPCR chip for solving co-infections in RAS 

farmed rainbow trout. Scientific Reports, 14, Article 16802. https://doi.org/10.1038/s41598-

024-65697-8 

1. Orioles, M., Schmidt, J. G., Tomè, P., Vendramin, N., & Galeotti, M. (2023). A questionnaire-

based survey on the presence of red mark syndrome in Italian rainbow trout (Oncorhynchus 

mykiss) farms. Bulletin of the European Association of Fish Pathologists, 43(2), 38-50. 

https://doi.org/10.48045/001c.71292 

2. Persson, B. D., Schmidt, J. G., Hakhverdyan, M., Leijon, M., Olesen, N. J., & Axén, C. 

(2023). Characterization of a Novel Infectious Pancreatic Necrosis Virus (IPNV) from 

Genogroup 6 Identified in Sea Trout (Salmo trutta) from Lake Vänern, Sweden. Veterinary 

Sciences, 10(1), Article 58. https://doi.org/10.3390/vetsci10010058 

 

3. Sørensen J, Cuenca A, Olsen AB, Skovgaard K, Iburg TM, Olesen NJ, Vendramin N. Decreased 

water temperature enhance Piscine orthoreovirus genotype 3 replication and severe heart 

pathology in experimentally infected rainbow trout. Front Vet Sci. 2023 Feb 10;10:1112466. 

doi: 10.3389/fvets.2023.1112466. PMID: 36846252; PMCID: PMC9950551. 

 
4. Rounsville TF Jr, Polinski MP, Marini AG, Turner SM, Vendramin N, Cuenca A, Pietrak MR, 

Peterson BC, Bouchard DA. Rapid differentiation of infectious salmon anemia virus avirulent 

(HPR0) from virulent (HPRΔ) variants using multiplex RT-qPCR. J Vet Diagn Invest. 2024 

May;36(3):329-337. doi: 10.1177/10406387231223290 . Epub 2024 Jan 11. PMID: 38212882; 

PMCID: PMC11110766. 
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Sub-activity 2. 9 Diagnostic manuals fish diseases To have updated 
diagnostic manuals for all listed fish diseases available for Member 
State NRLs on the EURL website. 

Diagnostic manuals for all fish diseases listed in EU legislation are now 
uploaded on our website

https://www.eurl-fish-crustacean.eu/fish/diagnostic-manuals 

Work in progress to periodically update them
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Sub-activity 3.1 Survey and diagnosis fish diseases 

To collate and forward information on exotic and endemic diseases, that are potentially emerging in Community 
aquaculture” data on emerging and endemic fish diseases and fish health surveillance in Europe will be collated in 
order to ensure that the EU Commission, the Member State NRLs and the EU in general are updated on the fish 
diseases situation in aquaculture and natural fish populations in Europe 
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Sub-activity 3.2 Risk assessment for emerging diseases 

For the EURL to have the most updated and highest scientific 
knowledge of emerging and re-emerging fish and crustacean diseases 
in Europe 

The EURL has conducted a study on EHNV
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Sub-activity 3.3 Confirmatory diagnosis 

For the EURL to be able to identify and characterize isolates of listed viral fish and 
crustacean pathogens on request from the Member State NRLs 

Sub-activity 3.4 Pathogen characterization 

For the EURL to be able to characterize isolates of listed viral pathogens of aquatic 
animals as well as emerging pathogen and provide scientific based risk assessment to 
the scientific community and stakeholder 

IHNV in Atlantic salmon and Rainbow trout (in vivo and sequencing and phylogeny)

IHNV in Rainbow trout (temperature adaptation and virulence resistance)

Systemic Granulomatosis in Rainbow trout 

A panel of IHNV isolates have been full genome sequenced: 

IHNV isolates from outbreak in Belgium (2023) NGS

IHNV isolates from North Macedonia

Exotic pathogens:

In Vivo characterization of EHNV from Australia in RT and EP 

VHS/IHN confirmation from the Republic of North 
Macedonia 

P. Salmonis from Poland

VHS confirmation from Armenia

Viral diagnostic (PRV-3, IPNV ) Lithuania

RSIV in TUNA Malta
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Sub-activity 4.1 The database 
www.fishpathogens.eu 

To have an updated database of all serious viral 
fish pathogens in the EU

DISCONTINUED

Sub-activity 4.2 Pathogen library For the 
EURL to have an updated library of fish and 
crustacean pathogens relevant for the EURL 
and Member State NRLs 

Sub-activity 4.3 Production and supply of 
reagents 

For the EURL to be able to provide Member 
State NRLs with diagnostic reagents 

Dato for 
forsendels
e

EVT.          
UN-

numm
er

Materiale Antal/str. Ansvarlig 
(initialer)

Shippin
g 

ansvarli
g

Transport
ør Modtager Modtager 

land Project nr. Bemærkninger 

06.02.202
4 Cell culture

2 
bottles/25c
m2

NIVEN Thomw
ei QCS Betty van 

Gelderen

Wageningen Bioveterinary 
Research - WBVR, Fish 
Diseases Laboratory

Houtribweg 39
8221 RA Lelystad
The Netherlands

Netherlands 111608, 
X-4

2 small bottles (25cm2) with 
FHM  cells

Phone: +31 320 238373
E-mail: 
visdiagnostiek.bvr@wur.nl

21.02.202
4 1845 Extracted DNA

80 
tubes/1,5 
ml

ARCUN Thomw
ei QCS

Novogene 
Sample 
Collection 
Team

Novogene GmbH
Am Klopferspitz 19a, 82152 
Planegg-Martinsried, 
Munich, Germany

Germany 106702, 
E-1

80 x 1,5 ml tubes with extracted 
DNA

Phone: +49 89 3704 0454 E-
mail: 
saly.khaled@novogene-
europe.com or 
thais.fernandagodoy@novog
ene-europe.com

09.04.202
4 Cell culture

2 
bottles/25c
m2

NIVEN Thomw
ei QCS Betty van 

Gelderen

Wageningen Bioveterinary 
Research - WBVR, Fish 
Diseases Laboratory

Houtribweg 39
8221 RA Lelystad
The Netherlands

Netherlands 111608, 
X-4

2 small bottles (25cm2) with BF-
2  cells

Phone: +31 320 238373
E-mail: 
visdiagnostiek.bvr@wur.nl

09.04.202
4 Cell culture

4 
bottles/25c
m2

NIVEN Thomw
ei QCS

Ásthildur 
Erlingsdótt
ir

The Institute for Experimental 
Pathology at Keldur, 
University of Iceland

Keldnavegur 3
112 Reykjavík
Iceland Iceland 111608, 

X-4

2 small bottles (25cm2) with BF-
2  cells
2 small bottles (25cm2) with 
EPC cells

Phone: +354 585 5100
E-mail: asthildure@hi.is

30.04.202
4 Cell culture

4 
bottles/25c
m2

NIVEN Thomw
ei QCS Samantha 

White
Marine Institute
Fish Health Unit

Rinville, Oranmore
Co. Galway
H91 R673

Ireland 111608, 
X-4

2 small bottles (25cm2) with BF-
2  cells
2 small bottles (25cm2) with 
EPC cells

Phone: +353 91 387248
samantha.white@marine.ie

30.04.202
4

RNA extract 
sequencing

54 x 1,5 ml 
tubes ARCUN Thomw

ei QCS

Novogene 
Sample 
Collection 
Team

Novogene GmbH
Am Klopferspitz 19a, 
82152 Planegg-Martinsried, 
Munich

Germany 106702, 
E-1

54 x 1,5 ml tubes with extracted 
DNA

Phone: +49 8937040403
E-mail: 
shipping@novogene.com

21.05.202
4

Monoclonal 
antibody IHNV

1 tube/3 ml
1 tube/1 ml CBEMA Thomw

ei QCS Silvia 
Soares

Marine Scotland - Science
Scottish Government Marine 
Laboratory 
Diagnostic Group

375 Victoria Road
Aberdeen AB11 9DB Scotland 106702, 

E-1

One tube with 3 ml MAb anti 
IHNV 3
One tube with 1 ml Rabbit anti 
IHNV

Phone: +44 (0) 131 2444304
Silvia.Soares@gov.scot

28.05.202
4 Cell culture

2 
bottles/25c
m2

NIVEN Thomw
ei QCS

Thorbjorg 
Einarsdotti
r

SVA DOA Fisksektionen Travvägen 20 756 51 
Uppsala Sweden 111608, 

X-4

2 small bottles (25cm2) with 
CCB cells

Phone: +46 70-105-4895 
E-mail: 
thorbjorg.einarsdottir@sva.s
e

Dato for 
modtagels

e

EVT.          
UN-

numm
er

Materiale
Modtaget 

af 
(initialer)

Antal/str.
Transpor

t firma
Afsender

Afsender 
land

ESTER 
Nr

Formål Bemærkninger Email and Phone

Navn Institut Adresse

15.03.2024 Kidney in RNA Later Jytra 10 DHL
Katarzyna 
Grecka

Wylegarnia ryb Dabie - Krzysztof 
Grecki i Jacek Juchniewicz

ul. Spacerowa 12
77-100 Dabie

Poland 72

qPCR
Piscirickettsia 
salmonis

The package has been 
standing for 2 days at room 
temperature. It was not 
written on the package that 
it should be kept 
refrigerated

E-mail: kgr@ikra-dabie.pl
Phone: + 48 795 655 480

25.04.24
Rainbow Trout, 
organ pool from 5 
fish

Jytra 5 DHL
Hovhanne
s Zurabyan

RasAqua
Masisi Hayway 26 Masis, 
0099 Ararat

Armenia 135
RT-PCR, 
VHSV

No request form was send 
with the samples, so saple 
information was obtained 
from the consulting 
veterinarian, Thomas 
Clausen

E-mail: -
Phone: -
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Sub-activity 5.1 Scientific advice in relation to aquatic animal health legislation 

For the EU commission and Member States to access scientific based advice on 
interpretation and implementation of aquatic animal health law 

The experts of the EURL have been part of a working group established by the European Food Safety 
Authority (EFSA) to produce guidelines for defining vector species of listed aquatic animal diseases. These 
guidelines will be used in commissioned work to search the scientific literature for evidence of aquatic 
animal species working as vector species for the relevant diseases. The work was finalized in 2024. 

The experts of the EURL were involved in giving advice to the content of delegated act, lists of susceptible 
species to the listed diseases and consultancy concerning specific questions raised by the Member states 
to the Commission. 18 inquires were journalised in DTU AQUA system in 2024 and 42 in 2023.

Sub-activity 5.2 Listing susceptible species 

For the EU Member States to have an updated list of susceptible 
species for the listed fish and crustacean diseases 

The EURL is producing documentation of susceptibility of fish species, and asked to revised periodically 
the list of susceptible species.

Furthermore the EURL finalized a wg on vector species chaired by EFSA
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Sub-activity 5.3 Listing diseases for notification 

For the EU commission and Member states to access scientific based 
advice on criteria for including or excluding infectious diseases in new 
Aquatic animal health law 

The EURL have attended in the Working group organized and chaired by 
EFSA on assessment of infectious diseases Infectious Pancreatic 
Necrosis (IPN), Bacterial Kidney Disease (BKD), infection with Salmonid 
Alphavirus (SAV), infestation with Gyrodactilus salaris, Spring Viraemia 
of Carp (SVC). To conduct risk assessment to support decision on their 
categorization 

The work is now finalised. And published. 

The EURL is now participating in a working group looking at Vertical 
transmission of Cat C diseases and mitigating measures.
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EURL Workplan 2025-2027
3-years program

1. PT 1 and PT2: No major changes maybe change of material from cell culture to 
tissue from infected fish.

2. Annual Workshop 2026: online

3. Training course(s) 2025-2026-2027:Alternating traditional training courses on 
site, with online series of webinars for ah hoc topic (e.g. accreditation, validation, 
update on diagnostic manuals)

4. Quality assurance: provide help for implementing in NRL´s (SOPs, visits etc.)

5. Emerging fish diseases (What to come?) The dramatic development of IHN in EU 
shall be addressed carefully and will be studied- hereunder update of the diagnostic 
procedures (RT-qPCR)

6. Further update of Diagnostic manual

7. Proposals for topics are VERY welcome!
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30th Annual workshop 2026 (week 22)

20

26th and 28th May 2025 Remote 
Three workshops back to back, on fish and crustacean diseases, respectively and a closed 
session for the NRLs in EU and EEA.
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End of 29th Annual workshop of NRL´s for Fish 
Diseases 2025

21

Important! Please give us feed back as soon as possible by filling the evaluation 
scheme send to all of you.
Upon request we will send you a signed certificate of participation.

Thank you for all the excellent presentations, valuable questions 
and contributions and for participating in this workshop

We are looking forward seeing you soon again
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