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In order to respond effectively to disease outbreaks, 
a national disease surveillance system and means for a collation and 

analysis of epidemiological data (such as a national database system) is necessary. 
(FAO/NACA 2000, 2001)

FAO Member Countries requests for assistance in designing surveillance systems for aquatic 
diseases.
Challenging tasks: 

• process of designing and implementing an aquatic surveillance programme, especially for 
personnel with limited knowledge of disease epidemiology and principles of surveillance. 

• a methodological approach for good understanding of epidemiology, surveillance concepts and 
principles, 

• practical application through simplified tools, and the involvement of a multidisciplinary team for 
effective implementation

The interactions of aquatic systems and environments present unique challenges requiring multidisciplinary and 
holistic approaches for addressing aquatic disease problems.                 

(Georgiadis et al. 2001; Peeler & Taylor 2011)



Development of the 12-point surveillance checklist
Surveillance and reporting are important elements of the Asia Regional Technical Guidelines on 
Health Management for the Responsible Movement of Live Aquatic Animals (FAO/NACA, 2000) and 
fundamental components of any aquatic animal health protection program or national strategy on 
aquatic animal health management (FAO, 2007).
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Reporting systems
• the World Animal Health Information System (WAHIS) of the WOAH - Globally 

accepted as a disease information tool to facilitate the WTO’s SPS agreement

• the Emergency Prevention System for Animal Health (EMPRES-AH) of FAO 
(http://www.fao.org/ag/againfo/programs/en/empres/home.asp) 

• the Animal Disease Notification System (ADNS) of the European Union
(https://ec.europa.eu/food/animals/animal-diseases/not-system_en) 

• first-ever regional aquatic disease reporting system, Quarterly Aquatic Animal 
Disease (QAAD) Reports (Asia and Pacific Region) was NACA, FAO and WOAH 
through an FAO (TCP) Project TCP/RAS 6714/ 9065  
(https://enaca.org/?start=80&id=8)

http://www.fao.org/ag/againfo/programs/en/empres/home.asp
https://ec.europa.eu/food/animals/animal-diseases/not-system_en
https://enaca.org/?start=80&id=8


Responsibility for reporting
• It is well recognised that aquatic disease surveillance and reporting 

falls under the responsibility of the veterinary authorities; while in 
some countries, it is a task delegated, shared or historically 
undertaken by other administrative bodies. In most developing 
countries, aquatic disease surveillance responsibility is separate from 
veterinary services. 

• This has been recognized by the WOAH, as evidenced by their 
establishment of a country Focal Point for aquatic animal diseases.  

• Reporting to the WOAH, nonetheless, is through the country’s 
Chief Veterinary Officer.



3 steps
• Step 1: a thorough review of available main references on 

surveillance for aquatic diseases

• Step 2: a review of available scientific literature specific to aquatic 
animal health surveillance 

• Step 3: drafting of the 12-point surveillance checklist, validation, 
publication



Steps in the development of the 12-point checklist
• Step 1: Thorough review of available main references on surveillance for aquatic animal diseases 

to understand the scope and key elements that need to be captured when designing a 
surveillance program. The main references examined included FAO/NACA (2000, 2001), 
Cameron (2002), Subasinghe et al. (2004), Corsin et al. (2009) and the WOAH Aquatic Animal 
Health Code (2019a)



Steps in the development of the 12-point checklist

• Step 2: Review of available 
scientific literature specific to 
aquatic animal health 
surveillance to determine 
findings or recommendations 
from specific studies related to 
the practical application of 
surveillance principles in 
aquaculture (e.g., Baldock et al.,
2008; Peeler & Taylor, 2011; 
Oidtmann et al., 2013).



Steps in the development of the 12-point checklist

• Step 2: Review of studies on aquatic animal 
diseases to which surveillance tools were applied. 

• estimation of component surveillance 
sensitivity using scenario tree modelling to 
demonstrate the freedom from viral 
haemorrhagic septicaemia (VHS) in  farmed 
Atlantic salmon (Salmo salar) in Norway 
(Lyngstad et al. 2016); 

• Australia’s national surveillance program to 
demonstrate national freedom from white spot 
disease (WSD) (Hood et al. 2019); 



Steps in the development of the 12-point checklist

• Step 2: review of studies on aquatic 
animal diseases to which surveillance 
tools were applied. 

• use of an active surveillance program 
to study risk factors of acute 
hepatopancreatic necrosis disease 
(AHPND) in shrimp in 
Bac Lieu province, Viet Nam 
(Nguyen et al., 2019) 

• and the Mekong Delta, Viet Nam 
(Boonyawiwat et al., 2018). 

• People matter in surveillance 
(Brugere et al.)



Steps in the development of 
the 12-point checklist
• Step 3: 

• drafting of the 12-point checklist
• presentation in regional 

workshops related to FAO 
projects in order to gain further 
perspectives and insights on 
their application to diseases in 
aquaculture systems, the utility 
for a multidisciplinary team.

• finalize the paper and submission 
to a peer-reviewed journal
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• Step-wise; pragmatic
• Model to build targeted 

surveillance competency 
(capacity/capability)

• Basic reference when starting 
surveillance or to improve 
existing surveillance programs. 

• Educational tool for 
multidisciplinary groups involved 
in AAH efforts in developing 
countries to assist in the 
development and application of 
surveillance to manage and 
control diseases in aquaculture.



Scenario setting
CHECKLIST 1

National status of the disease in 
question; including:

• health status of a specific 
pathogen in the country

• existence of surveillance activities
• health status of a specific 

pathogen in neighboring 
countries and/or trading partners

• health status of a specific 
pathogen in shared water sheds

• data sources

Defining 
surveillance 

objective

CHECKLIST 2

• Set with respect to the disease

• Set with respect to the disease presence

• Set with  respect to the level of 
certification

• Set with respect to the timeframe

Defining population
CHECKLIST 3

Populations of interest
• Definition of targeted populations
• Definition of studied populations 

(populations used for sampling)

Clustering of disease
CHECKLIST 4

• Clustering effect of the disease:
is considered and described

• Clustering effect of the disease is 
accounted for in sampling/survey 
design and data analysis

• Inclusion criteria set and described
• Inclusion criteria set and described



Case definition
CHECKLIST 5

• Sample selection process: 

• units, 

• methods, 

• sample size, 

• sampling materials

Diagnostic testing
CHECKLIST 6

• Description of tests used (procedures, 
interpretation of results, sensitivity 
and specificity), and competent 
laboratories

Study design
and sampling

CHECKLIST 7

• Description,

• Survey design, 

• Sampling frame and 

Data collection and 
management

CHECKLIST 8

• Data forms

• Database (design, entry, 
management)

• Other information technology 
(mapping GPS, etc.)

Case definition including 
different levels: 

• clinical, 
• laboratorial, and 
• epidemiological



Data analysis
CHECKLIST 9

Requirements described, e.g. personnel, cost 
of materials and field sampling, and cost of 
laboratory tests and analysis of data, etc.

Producer sector engaged

Validation and 
quality assurance

CHECKLIST 10

• Statistical estimation of the level of 
confidence (sensitivity of surveillance 
program)

• Pilot trials, expert/external evaluation 
(peer review)

• Audit and corrective measures

Human and financial 
resources and logistics 

requirements 

CHECKLIST 11

Surveillance in 
the bigger picture

CHECKLIST 12

Surveillance as an essential component 
of aquatic animal health/aquatic 
biosecurity strategies, disease 
management and control plans

One Health

Description survey design, 
sampling frame and sample 
selection process: units, 
methods, sample size, 
sampling materials



During the pandemic, we implemented virtual courses 
which consisted of 27 hours stretched through 3 

weeks, 3 days per week and 3 hours per day.

Process
TRAINING1
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CHECKLIST 113

CHECKLIST 7,8 & 94
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PUBLICATION6
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Participants were expected to populate the 12-point 
checklist. The design will be finalized prior 

to implementation



Process
TRAINING1

COURSE2

CHECKLIST 113

CHECKLIST 7,8 & 94

FARMER FEEDBACK5

PUBLICATION6

Checklist number 11 provided guidance on the 
implementation plan including budget requirements.



Process
TRAINING1

COURSE2

CHECKLIST 113

CHECKLIST 7,8 & 94

FARMER FEEDBACK5

PUBLICATION6

We gave focus to Checklist numbers 7, 8 and 9; 
which required more guidance compared to the other 

points in the 12-point checklist. 



Process
TRAINING1

COURSE2

CHECKLIST 113

CHECKLIST 7,8 & 94

FARMER FEEDBACK5

PUBLICATION6

Farmer feedback and CA authority consultations are 
essential part of the process in order to jointly draw risk 

management and other biosecurity measures needed at the 
farm and governance levels and their implementation

16 Jan 2023
Clark, Philippines
Surveillance 
Analysis, Farmer 
Feedback and 
Technical Seminar



Process
TRAINING1

COURSE2

CHECKLIST 113

CHECKLIST 7,8 & 94

FARMER FEEDBACK5

PUBLICATION6

The final step is the presentation and 
publication of the outcome.



Operationalization of the 12-point checklist
Countries related to different projects

GCP/RAF/510/MUL: Enhancing capacity/risk 
reduction of emerging Tilapia Lake Virus (TiLV) to 
African tilapia aquaculture
Angola, Ghana, Nigeria, Kenya, Uganda

TCP/INT/3707: Strengthening biosecurity (policy 
and farm level) governance to deal with Tilapia 
lake virus (TiLV)
Colombia, Philippines,Viet Nam

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 to the 
Zambia Aquaculture Enterprise Development 
Zambia

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

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

GCP/GLO/352/NOR: Responsible use of fisheries and
aquaculture resources for sustainable development 



Operationalization of the 12-point checklist: ASTF-funded regional project

GCP/RAF/510/MUL: Enhancing capacity/risk reduction of emerging Tilapia 
Lake Virus (TiLV) to African tilapia aquaculture
Angola, Ghana, Nigeria, Kenya, Uganda

60 delegates (governance authorities, industry and academe) from 11 countries



Modalities of application
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V VVirtual In-person

Day 1
• Introduction to aquatic health 

management
• Introduction to  epidemiology
• Country context

Day 4
• Checklist 6 (Specific disease)

Day 5 & 6
• Checklist 7

Day 8
• Checklist 10
• Checklist 11
• Checklist 12

Day 2
• Introduction to the 12-point 

checklist
• Checklist 1
• Checklist 2
• Checklist 3
• Checklist 4

Day 3
• Checklist 5
• Checklist 6 (General diagnostics)

Day 9
• Review of the 12-point

Checklist
• Principles of disease

investigation

Day 7
• Checklist 8
• Checklist 9

Virtual course schedule

Active Surveillance
12-Point Checklist

27 hours
3 weeks

3 days/week
3 hours/day



Modalities of application
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V VVirtual In-person

Day 1
• Introduction to aquatic health 

management
• Introduction to  epidemiology
• Country context

Day 4
• Checklist 6 (Specific disease)

Day 5 & 6
• Checklist 7

Day 8
• Checklist 10
• Checklist 11
• Checklist 12

Day 2
• Introduction to the 12-point 

checklist
• Checklist 1
• Checklist 2
• Checklist 3
• Checklist 4

Day 3
• Checklist 5
• Checklist 6 (General diagnostics)

Day 9
• Review of the 12-point

Checklist
• Principles of disease

investigation

Day 7
• Checklist 8
• Checklist 9

Virtual course schedule
In-person course
(The first in-person course
was held in the Philippines)

Day 4
• Checklist 7

Day 5
• Checklist 8
• Checklist 9

Day 1
• Introduction to aquatic health 

management
• Introduction to  epidemiology
• Country context

Day 2
• Introduction to the 12-point 

checklist
• Checklist 1
• Checklist 2
• Checklist 3
• Checklist 4
• Checklist 5

Day 3
• Checklist 6 (General diagnostics)

Day 6
• Checklist 10
• Checklist 11
• Checklist 12
• Review of the 12-point

Checklist
• Principles of disease

investigation

Active Surveillance
12-Point Checklist

6-day
intensive 
in-person

course



Case studies

Angola, Colombia, Ethiopia, Ghana, Nigeria, 
Philippines, Uganda, Viet Nam, Zambia

Tilapia lake virus (TiLV): tilapia

Malawi, Zambia

Epizootic ulcerative syndrome (EUS): 
many finfish species

Streptococcus agalactiae: 
tilapia

Philippines

Acute hepatopancreatic necrosis 
disease (AHPND): shrimp

Philippines

Enterocytozoon hepatopenaei
(EHP): shrimp

Philippines

Viral nervous necrosis (VNN): 
milkfish

Philippines
Photo by Aziz Abdullah

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


Project Countries Participants
GCP/RAF/510/MUL: Enhancing capacity/risk reduction of emerging Tilapia Lake Virus (TiLV) to African tilapia 
aquaculture

11 60

TCP/EGY/3705: A Virtual Course on the Design of an Active Surveillance for Diseases of Aquatic Species using 
a 12-point Checklist for a Multidisciplinary Team

13 154 

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

1 21

TCP/INT/3707: Virtual Course on the Design and Implementation of an Active Surveillance for Tilapia Lake 
Virus (TiLV) using a 12-point Checklist for a Multidisciplinary Team (Philippines and Vietnam) 

5 310

TCP/MLW/3804: Virtual Training Course on the Design of an Active Surveillance for Epizootic Ulcerative 
Syndrome (EUS) for Malawi using a 12-point checklist for a multidisciplinary team

2 126 

UTF/ZAM/077/ZAM: Technical Assistance to the Zambia Aquaculture Enterprise Development 1 49
In person: Training Course on Designing and Implementing Surveillance for Selected Aquatic Animal Diseases 
of Important Cultured Species in the Philippines Using the FAO 12-Point Surveillance Checklist

1 43

Since 2018,

Total number of participants in the training courses 763

Seven draft manuscripts: Colombia (1) Ghana (1) Kenya (1) Nigeria (1) Philippines (2) Uganda (1)



Way Forward
• Continue to provide training courses based on FAO member requests
• E-learning modules (e.g. Pathway to aquaculture biosecurity: managing disease 

risks in the value chain)
• Preparedness and Contingency Planning

• Prepare e-learning modules (end of 2023)
• Finalise e-learning materials (2024)
• Conduct in-person training course (2024)

• Evaluate the usefulness/impact and ground level application  at a later stage for 
improvement

https://elearning.fao.org/course/view.php?id=979
https://elearning.fao.org/course/view.php?id=979
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Thank you for 
your kind attention!
Melba B. Reantaso
Team Leader, Food Safety, Nutrition and Health,
Fisheries and Aquaculture Division, FAO, Rome
Melba.Reantaso@fao.org
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