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Outlines:

What is biosecurity?

Identify risks causing the 
introduction and spread of disease 

Implement mitigating measures to 
control the threat
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Biosecurity

A set of management and physical measures 

designed to reduce the risk of introduction, 

establishment and spread of pathogenic agents

to, from and within an aquatic animal

population

OIE aquatic animal health code, 2015
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http://www.oie.int/fileadmin/Home/eng/Health_standards/aahc/2010/en_glossaire.htm
http://www.oie.int/fileadmin/Home/eng/Health_standards/aahc/2010/en_glossaire.htm
http://www.oie.int/fileadmin/Home/eng/Health_standards/aahc/2010/en_glossaire.htm


The biosecurity pyramid

Oidtmann et al., 2011. Aquaculture
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Biosecurity plan

An effective biosecurity plan should describe in detail:

1. Potential pathways for introduction and spread into the 

compartment of the agents

2. Critical control points for each pathway

3. Measures to mitigate exposure for each control point

4. Standard operating procedures including:

• Implementation, maintenance, monitoring of compliance with the 

risk mitigation measures

• Application of corrective actions

• Verification of the process

• Record keeping OIE aquatic animal health code, 2017FAO/China Intensive Course on TiLV 18-24 
June 2018 Guangzhou China



6

Biosecurity plan

An effective biosecurity plan should describe in detail:

5. Contingency plan in the event of a change in the level of 

exposure

6. Report procedures to authorities

7. Worker training and education programs

8. Surveillance program in place

OIE aquatic animal health code, 2017FAO/China Intensive Course on TiLV 18-24 
June 2018 Guangzhou China



Central Thailand; case ID: TV190

Win Surachetpong
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1. Potential pathways for introduction and spread 
into the compartment of the agents

Open cage culture: risk of diseases
Open environment → pathogens

FAO/China Intensive Course on TiLV 18-24 
June 2018 Guangzhou China



8

Hazards may exist with the location of the fish pond 
and site selection (e.g. chemical contamination, 
soil/water interaction → water quality)

Site 
Selection

Water 
Supply

Production

Harvest

Transport

CCP
No 1

Feed 
Supply

CCP
No 3

CCP
No 2

Fish should not be cultured in water with the 
presence of harmful substances → contamination of 
products

• Adequate fish feed storage (e.g. prevent spoilage, protect 
against contamination, minimize damage)

• Stocks should be used prior to the expiry of their shelf life
• Properly label Industrially produced feeds
• Moist feed should be fresh and of adequate chemical and 

microbiological quality

2. Critical control points for each pathway
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Tilapia production cycle
Fish transfer to growout

pond

Nursery 
(in ponds, tanks, hapas)

2-3 months

Growout
(in ponds, tanks, cages)

5-6 months FAO, 2018
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2. Critical control points 

for each pathway
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3. Measures to mitigate exposure for each 
control point

Water quality
Sampling and 
monitoring

FAO/China Intensive Course on TiLV 18-24 
June 2018 Guangzhou China



Infected → susceptible 
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3. Measures to mitigate exposure for each 
control point

Horizontal transmission of TiLV via fish mucus
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Liamnimitr et al., 2018 Aquaculture, 486: 75-80

• Detection of TiLV in 
infected tilapia 
mucus

• Virus in mucus is still 
infective!
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3. Measures to mitigate exposure for each 
control point
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TiLV present in mucus up to 12 dpi → shedding

Liamnimitr et al., 2018 Aquaculture, 486: 75-80

• Management of dead fish is critical
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3. Measures to mitigate exposure for each 
control point

FAO/China Intensive Course on TiLV 18-24 
June 2018 Guangzhou China



Central Thailand; case ID: TV226

Win Surachetpong

“The quicker you 

remove dead fish, 

the less impact on 

disease transmission”

Some solutions
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3. Measures to mitigate exposure for each 
control point
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4. Standard operating procedures

Pattillo, D. Allen, "Standard Operating Procedures—Fish Health Management for Recirculating 
Aquaculture" (2014). Extension and Outreach Publications. 237. 
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Central Thailand; case ID: TV200

DO from 4.5 to 6.5

Win Surachetpong

Do → Aeration → improve DO ✓
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Do → Reduce stress e.g. Handling

Slide courtesy: Dr.Prakarn Chiarahkhongman

✓
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Central Thailand; case ID: TV212

Win Surachetpong

Don’t use dead tilapia to feed other fish  
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5. Contingency plan in the event of a change 

in the level of exposure

19
FAO/China Intensive Course on TiLV 18-24 

June 2018 Guangzhou China



20

6. Report procedures to authorities

Morbidity and 
mortality reportFAO/China Intensive Course on TiLV 18-24 

June 2018 Guangzhou China
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7. Worker training and education 
programs
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8. Surveillance program in place
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Guidance on disease control and 
biosecurity provided by OIE standards

Oidtmann et al., 2011. Aquaculture

• Pathogen characteristics, epidemiology, 
control, and prevention

• Sampling of animals for diagnostic 
purposes

• Diagnostic methods (to demonstrate freedom 
from infection and in disease outbreaks)
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Important concerns regarding 
biosecurity 

• Movement of live fish and products

• Mechanical transmission

• Biosecurity practices

• Distance between farms
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Outlines:

What is biosecurity?

Identify risks causing the 
introduction and spread of disease 

Implement mitigating measures to 
control the threat
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How do we know if TiLV exists in a farm?

• High mortality 20-90% 

• Skin redness, erosion

• Swimming at the water surface

• Red tilapia → pale body

• Exophthalmos, 
scale protrusion

WIN SURACHETPONG 26
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WIN SURACHETPONG

Central Thailand; case ID: TV30

Swimming at the water surface, pale color
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Biosecurity – key considerations for TiLV control

• Potential vectors (???)

• Fish movement (between sites)

• Personnel (control facility access)

• Trucks, equipment, boats (disinfectants)

• Sick and dead fish management (quickly 

remove them)
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• QAC and glutaraldehyde: the most effective disinfectants 29
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• Temperature (20°C)

affects disinfectant   
efficacy

• Contact time 
affects disinfectant   
efficacy

Mon-on et al., 2017 J Fish Dis, 41(5): 783-789 30
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Central Thailand; TiLV negative farm

Win Surachetpong

Pond culture with environment control
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Flavobacterium, Aeromonas, 

Streptococcus, Francisella

Win Surachetpong

Don’t forget... the problem is more 
complicated than you think

Multiple bacteria + 
parasites + virus
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Outlines:

What is biosecurity?

Identify risks causing the 
introduction and spread of disease 

Implement mitigating measures to 
control the threat
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Biosecurity and management of TiLV

Active surveillance, disease    
screening, and containment

Biosecurity and farm management

Vaccine development 

Biosecurity and management of 
TiLV
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Pathogen and disease surveillance

(OIE - Aquatic Animal Health Code)

1. Internal surveillance
• Active surveillance
• Collection and analysis of disease/infection data
• Ensure early detection of pathogenic agents

2. External surveillance
• Targeted and passive surveillance
• Help identify changes to the level of exposure in 

pathways
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Pathogen and disease surveillance
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Disinfection

(OIE - Aquatic Animal Health Code)

• Disinfecting cage nets
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KU Innovation Award 
(1st prize) 2016

TILAVAC: Vaccine for the prevention 
of an emerging viral disease in tilapia
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• Live and killed vaccines

Lab and field testing 

of vaccine performance 

WIN SURACHETPONG

WIN SURACHETPONG

WIN SURACHETPONG

WIN SURACHETPONG

• Currently testing in the field, 

under natural infection 

conditions

• Survival of vaccinated groups 

higher than the control group
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• KOVAX, Israel

Live vaccine against TiLV
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Thank you
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