Univerzitet u Sarajevu H G K

HRVATSKA
GOSPODARSKA
KOMORA

Strengthening Resilience and Biosecurity
In Aquatic Food Systems:

Reshaping Preparedness and Response to Biological Hazards

Nihad Fejzic
Nihad.Fejzic@vfs.unsa.ba

15t International Aquaculture Conference
Vukovar, Croatia, 2025


mailto:Nihad.Fejzic@vfs.unsa.ba

EMERGENCIES/ EXISTING ASSESSMENT RECOMMENDATIONS
DISASTER IN INTERNATIONAL AND ANALYSIS

AQUACULTURE POLICIES AND
GUIDELINES



“I Aquatic food
emergencies/disasters

Natural

Storms
cyclones/hurricanes
flooding and tidal surges
tsunamis

earthquakes

droughts

floods

landslides

Type of emergencies/disasters

Biological Technological
Diseases oil and chemical spills
Harmfull algal blooms nuclear/radioactive

Invasive speces

GMO

Living modified organism
Antimicrobial resistance
animal/agri waste

Complex
wars
post-conflict
protracted crisis
bioterorism
agriterorism



Pathogen/Disease Emergence in Aquaculture
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Global distribution of
diseases of aquatic organisms
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algae (EFA)
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Unmanaged disease outbreaks with
high economic losses reflect an
immature aquaculture industry

Disease Losses
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The current approach to disease
challenges needs to be
supplemented with an economic
dimension for improved responses
and more efficient resource
allocation
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A maturing aquaculture industry
requires a focus on disease
prevention supported by:
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TRADE
Highly traded commodity
(70% exposed to
international trade);

Live aquatic organisms (larvae,
fry, adults) and their products

FACTORS, DRIVERS AND PATHWAYS TO AQUATIC DISEASE EMERGENCE IN AQUACULTURE

(live, fresh, frozen) traded
internationally;
Invasive aquatic species and

pathogens can be traded with

primary host

KNOWLEDGE OF PATHOGENS
AND THEIR HOSTS

Unique aquatic medium;
For unknown diseases and
even known diseases there
are still significant
knowledge gaps regarding
transmission, immunity,
genetics.

Diagnostics are focused on
known/listed diseases;
Breeding strategies are not
in place for many species
and there are limited
availability of efficacious
and affordable vaccines.



FACTORS, DRIVERS AND PATHWAYS TO AQUATIC DISEASE EMERGENCE IN AQUACULTURE

ECOSYSTEM CHANGE

Physico-chemical
conditions in aquaculture
are often sub-optimum for
host;

Aquatic hosts are cold-
blooded (highly responsive
to stressors);

Aquatic medium is
pathogen rich, diversity
changes with

environment conditions;
Pathogens evolve and
spill-over and spill-back
relative to wild populations

AQUATIC HEALTH
MANAGEMENT AND
DISEASE CONTROL

*  Multiple institutions
involved in AHM;

- Inadequate or poorly
implemented biosecurity
measures/low capacity
for emergencies;

«  Perceived low incentive to
report on known and
emergent diseases (trade);

*  Weak regulatory
framework and public-
private sector partnership



1 Review of emergency preparedness
documents and guidelines

l WOAH




@ World Organisation
for Animal Health

 Aquatic Animal Health Code: This code provides standards for the
Improvement of aquatic animal health worldwide, including
measures for disease prevention, surveillance, and control. It serves

as a reference for international trade and the establishment of health
regulations.

« Manual of Diagnostic Tests for Aquatic Animals: Complementing
the Aquatic Animal Health Code, this manual detalls diagnostic

protocols for aguatic animal diseases, ensuring standardized and
reliable testing methods globally

« WOAH Aquatic Animal Health Strategy 2021-2025



European
Union

Regulation (EU) 2016/429 - Animal Health Law: This
comprehensive regulation establishes a framework for the
prevention and control of animal diseases transmissible to animals
or humans, including provisions specific to aquatic animals. It
addresses disease preparedness, survelllance, and control
measures within the EU.

Commission Delegated Regulation (EU) 2020/687: This regulation
supplements the Animal Health Law by detailing rules for the
prevention and control of certain listed diseases, including those
affecting aquatic animals. It outlines measures for disease
awareness, preparedness, and response.



of the United Nations

Q@Vﬁ Food and Agriculture Organization

Preparedness and Response to Aquatic Animal Health Emergencies: This document
provides guidance to assist developing countries in improving national emergency preparedness
to maximize the efficiency of response to aquatic animal health emergencies. It outlines
principles and practical steps for contingency planning and response.

Manual for the Management of Operations During an Animal Health Emergency: Focusing
on operational aspects, this manual offers detailed procedures for managing animal health
emergencies resulting from diseases, infections, or infestations, including those affecting aquatic
animals.

The Emergency Prevention System for Animal Health (EMPRES-AH): EMPRES-AH works
to enhance global early warning, prevention, and control of transboundary animal diseases,
iIncluding those affecting aguatic species. The system emphasizes risk assessment, early
detection, and rapid response.

The Good Emergency Management Practice (GEMP) manual and the Progressive Pathway for
Emergency Preparedness (PPEP).

PMP/AB (Progressive management pathway for Aquatic biosecurity)
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Sustainable biosecurity and health
management systems established

Biosecurity systems
and preparedness enhanced

Biosecurity
systems initiated

Biosecurity

risks defined

Progressive Management Pathway for Improving
Aquaculture Biosecurity (PMP/AB)
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Toolkit 4: Risk analysis in the agquaculture value chain

https://elearning.faoc.org/course/view.php?id=979 RISK ASSESSMENT

(WITH ILLUSTRATIONS)
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https://www.fao.org/documents/card/en/c/cc6858en
https://elearning.fao.org/course/view.php?id=979

Toolkit 5: Contingency planning for mass mortality events (MMEs)

e-Learning Course: Disease Strategy Manuals
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Lesson 1: Why and how do aquatic organisms
get sick
Lesson 2: Disease oubreak investigation

Lesson 3: Aquatic disease diagnostics
Lesson 4: 12-point checklist for active surveillance of

diseases of aquatic organisms B ] ]
Lesson 5: Contingency planning for mass mortality Face to Face Training Course on Aquatic Disease

events in aquatic populations Emergency Prepa redness




Toolkit 6: Training modules

https://onlinelibrary.wiley.com/doi/full/10.1111/rag.12530
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2 Modalities:

* Virtual: 27 hours, 3 weeks,
3 days/week, 3 hours/day

* In-person: 6-day intensive fac-
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https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12530

Countries related to different
projects

Operationalization of the 12-point checklist
T|Iap|a Lake Virus (T|LV) tllapla

Epizootic Ulcerative Syndrome (EUS):

- GCP/RAF/510/MUL: Enhancing
i e manyfmﬁshspeaes ‘

capacity/risk reduction of emerging
Tilapia Lake Virus (TiLV) to African tilapia
aquaculture

Angola, Ghana, Egypt, Nigeria, Kenya, Uganda

‘ TCP/EGY/3705: Enhancing biosecurity
governance to support sustainable
aquaculture production in Egypt

Egypt

Angola Colombla Ethlopla Ghana,
Nigeria, Philippines, Uganda, Zambia

Malawi, Zambla

‘ TCP/ETH/3805 (709982): Technical
assistance to strengthening fish disease
diagnosis. surveillance and monitoring

capacity
‘ Ethiopia
‘t ‘ TCP/INT/3707: Strengthening biosecurity
‘ (policy and farm level) governance to deal

with Tilapia lake virus (TiLV)
Colombia, Philippines,Viet Nam
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" K ) ' TCP/MLW/3804: Enhancing capacity to

respond and manage the risk of Epizootic
Ulcerative Syndrome (EUS) in Malawi
Malawi

UTF/ZAM/077/ZAM: Technical Assistance

Enterocytozoon
hepatopenaei (EHP): shrimp

Philippines

Streptococcus agalactiae:

tilapia

Philippines

Viral nervous necrosis
(VNN): milkfish

Photo by Aziz Abdullah
Philippines

Acute hepatopancreatic
necrosis disease (AHPND):
shrlmp

Philippines

GCP/GLO/352/NOR: Responsible use of

fisheries and aquaculture resources for
sustainable development

to the Zambia Aquaculture Enterprise
Development
Zambia



https://www.researchgate.net/publication/335306366_Risk_factors_associated_with_viral_nervous_necrosis_in_hybrid_groupers_in_Malaysia_and_the_high_similarity_of_its_causative_agent_nervous_necrosis_virus_to_reassortant_red-spotted_grouper_nervous_necr?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoiX2RpcmVjdCJ9fQ

Toolkit 8: Cost-benefit analysis of aquatic biosecurity system

CBA framework being pilot-tested using 4 country case studies:

* India: National aquatic Saprolegnia infection surveillance in freshwater finfish in India

« Kingdom of Saudi Arabia: Use of Specific Pathogen Free (SFF) and Specific Pathogen
Tolerant Shrimp (SPT) in the Kingdom of Saudi Arabia

* Madagascar: Investigation and containment of WSSV in shrimp farms in Madagascar

* Philippines: Emergency response to an outbreak of TiLV in farmed tilapia in the Philippines

l". \
\

January 2023 | CIark Phlllpplnes _‘ I\/Iarch 2024| Rome Italy



AMR in Aquaculture

National action plans on AMR
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https://onlinelibrary.wiley.com/doi/10.1111/raq.12741
https://onlinelibrary.wiley.com/doi/10.1111/raq.12741
https://www.asianfisheriessociety.org/publication/archivedetails.php?id=volume-33-special-issue-understanding-antimicrobial-resistance-in-aquaculture&q=1
https://www.asianfisheriessociety.org/publication/archivedetails.php?id=volume-33-special-issue-understanding-antimicrobial-resistance-in-aquaculture&q=1
https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12786
https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12786

The analysis of existing
policies, guidelines,
and tools (WOAH,
FAO, EU) has
identified several
findings pertinent to

emergency
management in aquatic
food systems:

Primary: Lack of harmonization and alignment of key
emergency management terminologies, materials,
guides, and protocols.

o Forms of working are not aligned across sectors
and lead to varying emergency management
actions.

o GEMP and PPEP were not adopted for aquatic
food systems.

Secondary: Lack of, aligned training materials,
capacity-building processes, and simulation
exercises that build national and local level
emergency management capacities.

o GEMP, PPEP, PMP based training materials and
guidelines for aquatic food systems (among other
tools)

o Need for advocacy — communication guidelines

Tertiary: Lack of harmonized regulatory and legal
framework tools.



Recommendations for Implementation of
Emergency Management Policies at
International, Regional, and National Levels



International Level

« Establish global guidelines and standards through FAO’s Good
Emergency Management Practice (GEMP), Progressive Pathway for
Emergency Preparedness (PPEP) and PMP AB ensuring consistent
International application and harmonization.

« Strengthen international collaboration frameworks involving key
organizations (FAO, WOAH, EU) to coordinate comprehensive
emergency management policies.

« Develop standardized training modules, tools, and simulation
exercises suitable for international dissemination and implementation.

 Enhance global early warning systems (EWS) capabillities to effectively
monitor and communicate risks across international borders.



Regional Level

Encourage regional cooperation among neighboring countries for
harmonized disease surveillance and disaster preparedness and
response, particularly for aquatic food systems emergencies.

Implement regional coordination mechanisms, such as regional
Incident Coordination Groups (ICGs), to enhance joint response
capabilities and resource mobilization.

Develop regional contingency plans and simulation exercises
that address cross-border emergencies and foster collaboration
between regional stakeholders.



National Level

« Establish dedicated National Focal Points for Emergency Management to
streamline implementation and coordination at the national level.

« Conduct legislative reviews to align national regulations and guidelines with
international standards provided by WOAH Strategy, FAO's GEMP, PPEP, and
PMP AB frameworks.

 Develop and pilot nationally adapted PPEP, GEMP and PMP frameworks
specifically targeting aquatic food systems, with periodic assessments and
revisions based on emerging needs.

« Enhance national capacities through systematic training and regular
simulation exercises, incorporating lessons learned from regional and
International experiences.

* Improve national early warning and risk communication systems to
effectively manage emergencies, including robust advocacy and public
awareness campaigns.



Thank you for your kind attention!
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