Health Management and Diseases and Fish Welfare
Work Package 4

To respond to the growing demand of seafood, the Mediterranean fish farming sector has grown in production and shifted
towards more intensive systems. In general, intensive aquaculture is more susceptible to disease outbreaks than extensive,
low density systems. Disease outbreak is a major concern in aquaculture production, and seabass and seabream, as any
aquaculture production, are affected by various infectious diseases.
Good knowledge on the diseases situation and their impact on production is a basic requirement for designing health
surveillance, risk analysis and biosecurity systems. Currently, Mediterranean aquaculture is lacking, or has fragmented
knowledge of, epidemiology, impact of diseases, harmonized and coordinated diagnostics, or strategies and tools for a
proper local, regional or even Pan Mediterranean health management.
Moreover, there is a consensus that one of the main present threats is viral nervous necrosis (VNN, also known as viral
encephalopathy and retinopathy, VER, or commonly as betanodavirus) for which effective vaccination is needed.
Finally, fish welfare being of increasing importance for the sector, there is need of a robust assessment of the rearing
practices impact on fish welfare, and a practical approach based on indicators for farms to assess and monitor their
compliance with welfare standards.

Assess the risk of relevant pathogens and emerging diseases in the Mediterranean
basin. Risk assessment template. (Task 4.1a)
Objective: To assess biosecurity risk associated with VER/VNN introduction and spread in Mediterranean seabass
production.

R

Recommendation: Although the main risk pathways differ by type of production, purchasing fingerlings with
no sanitary warranty was ranked by experts as the higher risk pathway for all types of production. This illustrates
a clear recommendation to focus on risk introduction (external biosecurity). It is recommended to use a structured
approach to identify critical control points, evaluate their relative importance to allocate appropriate biosecurity measures
as an important part of risk management to prevent introduction and reduce the risk level of a farm.

Assess the risk of relevant pathogens and emerging diseases in the Mediterranean
basin. Biosecurity scoring system. (Task 4.1b)
Objective: To develop a generic system for quantification of biosecurity measures of seabass and seabream
production on the basis of farm management and biosecurity practices.

R

Recommendation: A quantitative
system for biosecurity measures
allows farmers to evaluate their biosecurity
score and to pinpoint the areas to which their
biosecurity resources should be allocated,
motivate farmers to enforce more management
and biosecurity measures, and permit the
comparison between farms giving farmers an
impelling cause to increase biosecurity. This
system can be modified to fit various farm
characteristics, exposures and disease agents,
and could be developed as a quantitative tool
for all stakeholders interested in an objective
evaluation of farm/region biosecurity.

Improvement of the diagnostic capacities. (Task 4.2a)
Objective: To improve diagnostic capacities of viral and bacterial pathogens in seabass and seabream farming.

R

Recommendation: To adopt proposed diagnostic techniques for the main infectious diseases described in
MedAID’s Diagnostic Manual. Additional efforts should be engaged in capacity building in the countries lacking
particular techniques by training the personnel in existing laboratories or even by establishing new laboratories.

Harmonization of betanodavirus diagnosis techniques. Proficiency testing. (Task 4.2b)
Objective: To organize interlaboratory proficiency testing (IPT) to improve and harmonize the VER diagnosis
capacity of the Mediterranean laboratories.

R

Recommendation: Laboratories should improve their capacity to correctly identify the betanodavirus genotype,
as viral identification is essential information for the management of the disease in the field. Laboratories should
also harmonize their VNN diagnostic protocols as proposed in the MedAID Diagnostic Manual, and further validate
molecular methods internally (i.e. identifying diagnostic cut-off) to reduce diagnostic errors.

Need of improving the communication of stakeholders
on health management issues in the Mediterranean.
(Task 4.2c)
Objective: To establish an efficient network and communication platform
for fish pathologists and other stakeholders involved in the health
management of seabass and seabream; to exchange updated information about
main health problems; and to increase practical knowledge on the methodologies
for the diagnostics of the most important diseases.

R

Recommendation: Maintaining communication actions in a more
permanent framework, with emphasis on engaging stakeholders from
the private sector. More modern and interactive tools (webinars, internet pools,
live chats, etc.) should be used, aiming to improve/facilitate a better dialogue among stakeholders. As it was proven with
the MedAID health forum activities, the establishment of smaller and more interactive groups of stakeholders with
motivated panellists should encourage participants to become actively involved in discussions.

Need of improving capacity building and training on health management in the
Mediterranean. (Task 4.2d)
Objective: To contribute to the capacity building of professionals working in health management in Mediterranean
aquaculture through the organization of specialized training courses (face-to-face and online).
Recommendation: The high demand for the courses organized by MedAID points out the need for such
specialized continuous training in this field, of which there is a scarce offer in Europe. Training efforts should
be continued, focusing on aspects such as new disease diagnosis and monitoring methodologies, biosecurity,
surveillance and epidemiology, welfare and economics of health management, among others. Face-to-face training is still
needed, especially for aspects that require laboratory practicals, whereas online training opens up new opportunities for
continuous education for professionals on many other aspects.

R

New vaccine strategy against infection with betanodavirus. Virus-like particle (VLP)
vaccination of European seabass. (Task 4.3)
Objective: To test the VLP-based vaccine against VNN in experimental settings and characterize the antibodymediated immunity.

R

Recommendation: Based on the promising results of the VLP-based vaccine in experimental settings, it is
recommended to continue the work towards registering the vaccine and make it available to the Mediterranean
fish farms. Primarily, a field trial is recommended to assess the efficacy in the field. Additionally, recommendations for
testing a prime-boosting strategy to protect small fish (2-3 g) are suggested, together with studies to assess whether the
VLP-based vaccine can be administered with other commercial vaccines with indications for use in seabass. We saw a
correlate of protection with the titre of neutralizing antibodies, and we recommend using this parameter in future studies
to limit the need for experimental infections to assess the protection. Furthermore, this parameter can be used on-farm
to assess whether a vaccination is performed correctly and/or the animals have responded correctly and protection can
be expected.

Development of operational welfare indicator (OWI) profiles for gilthead seabream
and European seabass. (Task 4.4)
Objective: To list operational welfare indicators which can be measured and used to validate fish welfare. To focus
on seabream as the farmed fish species, with particular emphasis on animal-based indicators.

R

Recommendation: The potential OWIs identified by MedAID are not new, but as no formal procedure to assess
seabream welfare is available, they can serve as a starting point for designing a welfare certification scheme.
Further information has been developed such as a scoring system for the proposed indicators. It is also recommendable
to divide and extend the OWIs profiles on life stages. For the grow-out phase, classification by production system should
be considered (i.e. earthen ponds, sea cages, RAS facilities).

Approach for integrating the data of the different measures to an overall welfare assessment in seabream

About Work Package 4
This Work Package was conceived to provide essential
components for a health and welfare management system
for the Mediterranean marine aquaculture industry overall
and at company level. It has addressed health issues and
endeavours to provide tools and common strategies for the
prevention and diagnosis of major diseases by creating an
operative and collaborative Mediterranean platform. WP4
was structured in four tasks with the following objectives:
i) to improve disease management by risk assessment
tools for relevant new and emerging pathogens in the
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diagnostic procedures and competences;
iii) to provide new preventive tools for the most important
disease (VNN) for seabream and seabass;
iv) to establish operational welfare indicator (OWI)
profiles for seabream and seabass.
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