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Disease concerns

Extensive

Semi-intensive

Intensive

Level of concerns for disease epidemics in tilapia farming:

What could be the factors?
• Crowding
• Competition

• Food
• Space
• Mates

• Introduced pathogens
• Introduced hosts
• Spread to native pop’s
• Competition with native pop’s
• Water condition

TILAPIA HEALTH & DISEASES



The disease triangle
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Requirements for diseases:

- Outbreaks require all these 3 factors -

Susceptible 
host

Favourable
environment

Pathogen

No
disease

No
disease

No
disease

No
disease

No
disease

disease

No
disease

TILAPIA HEALTH & DISEASES



Tilapia production cycle
Fish transfer to grow out pond

Nursery 
(in ponds, tanks, hapas)

2-3 months

Growout
(in ponds, tanks, cages)

5-6 months

Critical control points



FAO/China Intensive Course on TiLV 18-24 June 2018 
Guangzhou China
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• Chitralada strain had higher risk

• Stocking density 

• Dissolved oxygen

• Pond production
cycles

risk
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• Higher initial weight 

• Higher 
temperature

risk

• Season and stocking year
(not associated with severity)



Africa:

Ghana, Nigeria, 

Zambia, Kenya, 

Zimbabwe

LAC: Brasil, Honduras, Costa Rica, 

Guatemala

Global: 

China

Brasil

Current known 

distribution of 

TiLV
Based on OIE notification, scientific 

reports, stakeholder infoSlide courtesy: Melba Reantaso; FAO



risk = likelihood x consequence
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Identify 

Hazards

Determine 

Likelihood

Determine 

Consequence

Calculate Risk = 

Likelihood X 

Consequence

Risk Ranking = 

direct advice / 

prioritise actions

Assess Uncertainty

Risk 

Communication

Simplified Risk Analysis 

Process

They generally incorporate the 

concepts of:

uncertainty of outcome (of an 

action or situation) 

that leads to a likelihood

(probability or chance) of an 

unwanted event happening, and

a consequence or impact (if the 

unwanted event happens)

Slide courtesy: Melba Reantaso; FAO



TiLV Risk 

Profile: 
Host range

farmed and 

wild 

populations

Slide courtesy: Melba Reantaso; FAO



Risk Profile: TiLV distribution: 

TiLV OIE notification, scientific publication, stakeholder information

The presence of a disease in any particular 

country can be a very sensitive issue and 

easily subject to misinterpretation; caution 

is recommended; it is always good to have 

a reference/source
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Risk management measures

• Movement restriction

• Surveillance program

• Farm level biosecurity and husbandry

• Emergency preparedness and response
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Risk of TiLV spreading via frozen fillet?



Fish no.

Ct values
CPE formation 

(days post inoculation)

Day 0 Day 14 Day 28 Day 0 Day 14 Day 28

1 17.04 17.22 16.22 3 10 9

2 17.73 17.79 16.39 3 5 9

3 17.36 17.31 17.41 3 10 9

4 17.45 18.68 16.83 5 5 7

5 20.36 24.31 24.48 6 – –

6 17.89 21.38 16.75 4 6 6

7 22.43 24.68 20.36 6 6 6

TiLV genomic was detected until 28 days post freezing

The virus still infectiveClinically-infected fish



No infection for frozen fillet at 90 and 120 days

Fish no.
Ct values

CPE formation
(days post inoculation)

Day 90 Day 120 Day 90 Day 120

1 26.80 29.27 – –

2 17.99 24.13 – –

3 24.72 23.51 – –

4 20.27 N/A – N/A

5 18.21 N/A – N/A

Clinically-infected fish



No infection for frozen fillet at 0 to 28 days

Fish no.
Ct values

CPE formation  
(days post inoculation)

Day 0 Day 14 Day 28 Day 0 Day 14 Day 28

1 31.09 29.64 26.49 – – –

2 27.31 35.40 26.50 – – –

3 34.49 35.08 31.98 – – –

4 28.85 31.99 28.36 – – –

5 32.03 36.25 26.72 – – –

6 27.15 30.80 27.37 – – –

Mean ± SD 30.15 ± 2.90*,*** 33.19 ± 2.74* 27.90 ± 2.12**,***

Subclinically-infected fish



Low risk of TiLV transmission via frozen fillet

Thammatorn et al., Journal of Fish Diseases in press.
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Strategies for prevention and control in the 

presence of TiLV
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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

What is biosecurity?

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
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Identified transmission routes

Exposure via 
water

Fish processing
on site

Infected live 
fish and eggs

Mechanical
transmission

Potential risk



Potential pathways for introduction and spread 
into the compartment of the agents

Open cage culture: risk of diseases
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Important 
of 

Biosecurity



Pathogens introduction via 
a transport truck?

Win Surachetpong; Vet Med KU

Use pre-caution prior to move aquatic animals
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Important of farms location and disease spreading



Biosecurity to prevent pathogen introduction

Farm with clear boundary

Disinfecting 
water 
supply

A farm with surrounding wall 



Stock only certified disease free eggs/animals

Highly sensitive and specific 
method for disease screening



Routine disease monitoring & biosecurity practice

Sampling 

& 

Disease 

screening

Good biosecurity practices



Remove moribund and dead animals properly!



Infected  susceptible 
• Virus in mucus is still infective!
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TiLV presents in mucus upto 12 dpi  shedding

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

Management of dead 
fish is critical



Don’t dump dead fish in public water

FAO/Kenya TiLV 23-24 October 2018 Nairobi Kenya 31



Avoid stocking fish at different ages/size



Some farmer said if you want 

fish to get TiLV  Grading or 

stress them!!

Minimize handling to reduce stress that predispose to disease



Transmission by 
carriers?

Win Surachetpong; Vet Med KU

Mechanical vectors 
causing disease to spread



Vectors?

• No detection of TiLV

in fish Argulus and 

mollusk (prelim study)

• How long the virus 

survive in water?



Eastern Thailand

Most important warm 
water fish species are 

resistant to tilapia lake 
virus (TiLV) infection

Cyprinus carpio

Lates calcarifer

TiLV

Susceptible 
Osphronemus goramy

Barbodes gonionotus

Anabas testudineus Clarias macrocephalus

Chana striataPangasianodon hypophtthalmus

Trichogaster pectoralis
TiLV

Susceptible 
Oreochromis sp.



Mortality of ten species after TiLV challenge Syncytial cell in liver of 
giant gourami

In situ hybridization signal in the 
brain of infected giant gourami



• Healthy and normal river barb

• Positive TiLV (2/2)

• Pale liver and congested kidney



Rabbit or Duck?

You see what you want to see!
FAO/China Intensive Course on TiLV 18-24 June 2018 

Guangzhou China



Aeromonas
were isolated from 

TiLV-infected fish

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



TiLV + Bacteria + Parasites

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



Flavobacterium, Aeromonas, 

Streptococcus, Francisella

Win Surachetpong

Win Surachetpong

Complex bacteria were isolated 
from TiLV-infected fish

Win Surachetpong

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



TiLV vaccine



Fish that survive TiLV do not have re-infection

–> develop solid immunity?

Pathogen

Naïve fish

Survived fish



TILAVAC: Vaccine for the prevention of an 
emerging viral disease in tilapia

FAO/Kenya TiLV 23-24 October 2018 Nairobi Kenya

• Live and killed vaccines

• Currently testing in the 

field, under natural 

infection conditions
45

• Immersion and injection



• Potential vectors & other species (???) 

• Fish movement (between sites)

• Personnel (control facility access)

• Trucks, equipment, boats (disinfectants)

• Sick and dead fish management 

(quickly remove them)

Biosecurity – key considerations for TiLV control



How could we detect the disease?

• History, clinical signs, mortality pattern

• Histopathology; liver, brain, spleen

• RT-PCR, Nested RT-PCR, 
SYBR & TaqMan real-time PCR

• Virus isolation

• In situ hybridization
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TiLV-infected E-11 cells



Prof. Kevin Fitzsimmons



8/26/2017



Take home messages….
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• Biosecurity and Farm management

• The problem is more complex than just only the 

virus (bacteria, parasites or other virus) may 

impact on the mortality rate

• Vaccine is one of the important priority for 

this emerging virus 

• Don’t panic…the problem is manageable



Thank you….Q & A

Grand palace, Bangkok, THAILAND


