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What is biosecurity?

AR - Identify risks causing the
AAAAA 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

International
agreements and

international guidelines

Regional legislation e.g.

European Union lion e
health certification

national

National Government Enforce legislation

local Codes of

Farms and fisheries st vl

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

Critical control points for each pathway

Measures to mitigate exposure for each control point

Standard operating procedures including:

 Implementation, maintenance, monitoring of compliance with the
risk mitigation measures

 Application of corrective actions

* Verification of the process

* Recordkeeping QIE aquatic animal health code, 2017



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

sorcnns i QIE-2AUALIC.animal health code, 2017

June 2018 Guangzhou China



1. Potential pathways for introduction and spread
info the compartment of the agents

Open cage culture: r'lsk of diseases
Open environment - pathogens




2. Critical control points for each pathway

Site Hazards may exist with the location of the fish pond
Selection and site selection (e.g. chemical contamination,
soil/water interaction =2 water quality)

. Ry, e ' : _L e S Chl
Fish should not be cultured in water with the
presence of harmful substances 2 contamination of
products

y

Adequatefish 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

Transport
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2. Critical control points
for each pathway

/Tilapia production cycle\

Fish transfer to growout
pond

Nursery
(in ponds, tanks, hapas)
2-3 months

4

Growout
(in ponds, tanks, cages)
5-6 months

\___ .
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Incubation, hatching, yolk sac absorption
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3. Measures to mitigate exposure for each

Water quality
Sampling and
monitoring e W

wold 20 ¢ & inleriasaien
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" 3. Measures to mitigate exposure for each

control point

Aquaculture

journal homepage: www.elsevier.com/locate/aquaculture

Horizontal transmission of TiLV via fish mucus

Non-lethal sampling for Tilapia Lake Virus detection by RT-qPCR and cell = M) |

Check for

culture | updates

Pavarit Liamnimitr®, Worrayanee Thammatorn®, Sonicha U-thoomporn®, Puntanat Tattiyapong”,
Win Surachetpong“i’f*
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3. Measures to mitigate exposure for each
control point

Uninfected mucus Infected mucus

M P N 1 2 3 4 5 6

 Detection of TiLV in
infected tilapia
mucus

5

2

£
:3: ° ° e °
7% e Virus in mucus is still
A
° f ° I
Intfective!
iy 200 pm
FAO/China Intensive Course on TiLV 18-24 12
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3. Measures to mitigate exposure for each
control point

TiLV present in mucus up to 12 dpi = shedding
 Management of dead fish is critical

(B) Mucus
10 6

1054
104
103-

102-

Log concentration

101_
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Time (days post infection)
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[ 3. Measures to mitigate exposure for each

control point

Some solutions

-

remove dead fish,

“The quicker you

the less impact on

disease transmission”

/

Central Thailand; case ID: TV22F6W-T Izglse Cgh Chi .
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4. Standard operating procedures

&,

L C

Standard Operating Procedures
Fish Health Management for Recirculating Aquaculture

TASK FREQUENCY

Monitoring fish behavior Continuous

Minimizing stress Continuous

Identifying disease issues Daily

Controlling disease As needed

Fish health sampling As needed

Pattillo, D. Allen, "Standard Operating ProéeduresierFish HealthmMahagerient for Recirculating 15

Aquaculture” (2014). Extension and Outreach Publicatisn¥ 257 ="'



v/ Do 2 Aeration 2 improve DO
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Don’t use dead tilapia to feed other fish

Vi

A

A

&  Win Surachetpong

. FAO/ChinaIntensiveourse on TiLV 18-24
Central Thaila nd, case ID:TV212 june201s Guangzhou China
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5. Contingency plan in the event of a change

in the level of exposure

~

TROUBLESHOOTING ACTION PLAN

Fish exhibit erratic
swimming behavior

N HEWN =

. Observe and record fish behavior

. Collect a sick fish sample

. Contact operations manager and aquatic veterinarian
. Perform water quality analysis

. Perform water exchange in the affected culture unit

Fish float upside
down

DO HE WN =

Observe and record fish behavior

. Collect a sick fish sample

. Contact operations manager and aquatic veterinarian
. Remove all dead fish

. Perform water quality analysis

. Perform water exchange (if necessary)

Fish gulping for air
at surface

NHWN =

Aerate water

. Contact operations manager and aquatic veterinarian
. See also, “Fish have brown gills”

. Perform water quality analysis

. Perform water exchange (if necessary)

Fish have lesions
on body

NOOSEWN -

Observe and record fish behavior

. Collect a sick fish sample

. Contact operations manager and aquatic veterinarian
. Apply prescribed therapeutants or aquaculture drugs
. Aerate water

. Perform water quality analysis

Perform water exchange

FAO/China Intensive Course on TiLV 18-24

Contingency Plan
Template for On-Farm Planning

The Canada-British Columbia
Environmental Farm Plan Program

Order No. 390.100-0
September 20017

prepared to assist with completing an on-farm contingency plan to
wotection using the Canada — British Columbia Environmental Farm Plan
khook and Reference Guide.

to assist you In completing vour own contingency plan, using relevant
additional Items relevant to your farm.

»it can be easily seen or found (in case it is needed while you are away

wally (or after an incident or any significant change in farm operations).
mily, employees and where appropriate with neighbouring farms.

19
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6. Report procedures to authorities

Owner/operator
observes

" morbidity/mortality { YES |
within 96 hours? et
\4

Fishery
Officer
(1-800 #)

\/

RAMO

v

e FPP
® Science
e Fisheries

Management

\

RAMO

v

Fishery

Owner/operator provides:

(a) name of facility and its operator
b) geographic coordinates

c) estimated number & species

d) date & name of product deposited

“Fishery Officer provides !
__receipt of notification |

Triageto |

: examine cause :
- and gauge

scope of fish |

. kill/morbidity :

" Works with Fishery Officer to |
determine if investigation
outside AAR is required

- Contacts owner/operator |

Officer — 1 and issues s.36(6) directive

\

Owner/
operator
follows DFO
instructions
[s.36(6)]

_losampleif required |
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7. Worker training and education
programs

Fish Handling, Quality and Processing :

PERSONAL HYGIENE 1. GOOD PRACTICES

WASH HANDS BEFORE WORKING 600D PERSONAL HYGIENE STOPS US
AND AFTER TOILET PASSING BACTERIA AND DIRT ONTO THE

Training and Community Trainers
Manual

COVER WOUNDS OR CUTS NO SMOKING OR SPITTING!

Prepared by

Ansen Ward
: AO/China Intensive Course on TiLV 18-24
Fundod by Yolaine Beyens . 21
Exropean Union s June 2018 Guangzhou China




8. Surveillance program in place

hngzhou China




Guidance on disease control and

biosecurity provided by OIE standards
N\ y

* Pathogen characteristics, epidemiology,
control, and prevention

 Sampling of animals for diagnostic
purposes

* Diagnostic methods (to demonstrate freedom
from infection and in disease outbreaks)

Oidtmann et al., 2011. Aquaculture
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Important concerns regarding
biosecurity

~

Movement of live fish and products

Distance between farms

Mechanical transmission

Biosecurity practices



What is biosecurity?

2B - Identify risks causing the
AAAAA 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 far'm?}

1,200

* High mortality 20-90%

* Swimming at the water surface | yuns, . ——

. Skin redness, erosion L e
* Red tilapia = pale body
* Exophthalmos,

scale protrusion

FAO/China Intensive Course on TiLV 18-24 N SURACHETPONG 2
June 2018 Guangzhou China



Swimming at the water surface, pale
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[Biosecur‘i'ry - key considerations for TiLV confrol}

* Fish movement (between sites)

* Personnel (control facility access)
* Trucks, equipment, boats (disinfectants)

* Sick and dead fish management (quickly
remove them)

* Potential vectors (???)

FAO/China Intensive Course on TiLV 18-24

June 2018 Guangzhou China 28
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Roles of water quality and disinfectant application on
inactivation of fish pathogenic Streptococcus agalactiae with
povidone iodine, quaternary ammonium compounds and
glutaraldehyde

N Mon-on' | W Surachetpong@® | S Mongkolsuk®?® | K Sirikanchana®?
(a)_!,_ Low-level soiling (b) 7: High-level soiling
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 Temperature (20°C)

affects disinfectant
efficacy

e Contact time

affects disinfectant
efficacy

FAO/China Nfom~ofretealh, 20274 Fish Dis, 41(5): 783-789
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Pond culture with environment control
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Don't forget... the problem is more
_ complicated than you think

Streptococcus, Francis

Win Surachetpong

_ Multiple bacteria +
Flavobacterium, Aeromonas, parasites + virus

Ina In en5|ve Course on TilLV 18-24

June 2018 Guangzhou China 32



What is biosecurity?

AR - Identify risks causing the
AAAAA introduction and spread of disease

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

7t Active surveillance, disease
w screening, and containment

w2l Biosecurity and farm management

“® Vaccine development




[Pa'rhogen and disease sur'veillance]

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

(OIE - Aquatic Animal Health Code)



Pathogen and disease surveillance

B Course on TilV 18-24
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Disinfection

* Disinfecting cage nets

(OIE - Aquatic Animal Health Code)

FAO/China Intensive Course on TiLV 18-24
June 2018 Guangzhou China
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s
TILAVAC: Vaccine for the prevention
of an emerging viral disease in tilapia

~N

J

KU Innovation Award
(15t prize) 2016

FTLAVAC

. SRAA
(‘inn ”
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N
Lab and field testing

of vaccine pe rformance ' —

(e

Survival of vaccinated groups
higher than the control group e

WIN SURACHETPONG

Live and killed vaccines

Currently testing in the field,
under natural infection
conditions pia

FAO/dhi py WIN SURACHETPONG 24
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Live vaccine against TiLV

e KOVAX, Israel

NEW — We developed a vaccine to against the TLV (TiLV) disease that was
identified as the cause to moralities in Egypt, Thailand, Ecuador, Colombia,
Taiwan and Israel Farms.

40
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