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Introduction to the disease

• Viral Encephalopathy and Retinopathy (VER) syn. Viral Nervous Necrosis (VNN) is 
a severe neuropathological disease caused by RNA viruses of genus 
Betanodavirus (Fam. Nodaviridae).

• It was detected from the first time in late ’80 but rapidly spread worldwide

• Due to its broad host range, extended geographic diffusion and economic impact 
VNN is included among the most significant viral pathogens of finfish
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Disease distribution 
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Host Range 

• At present the host range comprises 160 species belonging to 80 families

and 24 orders

• Perciformes (sea bass, groupers, drums, mullets, sea bream)

• Pleuronectiformes (turbot, sole, flounders)

• Gadiformes (cod)

• Invertebrates, comprising bivalve molluscs,

have also been found positive
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Criteria for listing aquatic animal diseases/2

• Viral Encephalopathy and Retinopathy is NOT an WOAH listed disease (Chapter  
1.3) 

• There was a dedicated chapter in the Manual of Diagnostic Tests for Aquatic 
Animals, but it has been widrawed in June 2022

• There is still a WOAH Reference Centre in Italy
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Diagnostic methods available at IZSVe 

Accredited

• Viral isolation on cell culture (SNN-1 and E-11)  

Validated 

• Real time RT-PCR for RNA1 and RNA2 detection

• Quantitative RT-PCR 

• Sequencing with phylogenetic analysis 

• Direct immunofluorescence 

• Serum-neutralization

• Histology 

• Immunohistochemistry

• ELISA

• TEM
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Production and provision of reagents

• SNN-1, E-11, GF-1 cell cultures

• Inactivated RT-PCR positive controls for different VER genotypes

• Standard positive and negative serum for ELISA  (European sea bass only) 

• Hyperimmune positive sera from rabbit for SN, ELISA, IHC

• Reference viral strain of all known genotypes

• > 300 field viruses
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International Proficiecy Test 

• Organized every other year since 2016

• Targeted to molecolar methods only (RT-PCR; rRT-PCR; genotyping) 

• 25 participants from 17 countries in the last edition 

• Next edition planned for 2024
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National and International projects
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• RC 02/14: The antibody response against betanodavirus in sea bass (Dicentrarchus labrax):
development of advanced serological assays

• RC 09/15: Emerging Viral Encephalopathy and Retinopathy in sea bream (Sparus aurata) in the
Mediterranean sea: pathogenesis, immunological response and diagnosis

• RC 13/22: Vertical transmission and immunoresponse of Betanodavirus in sea bream (Sparus
aurata)

• European Project Targetfish (ended in 2017) 
Targeted disease prophylaxis in European fish farming

• European Project Medaid (2017-2020)
      Mediterranean Aquaculture Integrated Development
• European Project VetBioNet (2017-2021) 

Veterinary Biocontained facility Network for excellence in animal infectiology research and 
experimentation

• European Project PathoGelTrap (2020-2023) 



Scientific publications 

10



Scientific publications 
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Training 

• WOAH Twinning program with Tunisia 2017-2018

• Twinning project with Kingdom of Saudi Arabia (Jeddah Fish Health laboratory) ….agreement 
signed and starting as soon as possible.

• Twinning project with Oman Central Laboratory for animal Health (in progress after a preliminary 
assessment by IZSVe experts in April 2025).

• International collaboration project AQUAE STRENGHT: Strengthening capacity on aquatic animal 
health and epidemiological surveillance 2023-26 (Morocco, Tunisia, Cambodia)

• Remote collaboration with several countries (Malaysia, Spain, France, Croatia, Greece, etc.)
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Activities on behalf of the WOAH 

• Annual report of activities available at http://www.WOAH.int/our-scientific-
expertise/reference-laboratories/annual-reports/

• Participation to WOAH general session in Paris 

• Participation to several scientific events to spread WOAH role and activities 
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