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Disease investigation
How do we make a clinical diagnosis?
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What is a disease?
Host

Agent
Environment

Triad
(MacHanon & Pugh, 1970)

“Simple” infection

Genotype, Species, 
Age, Susceptibility, 

Immune status

Infectious
(e.g. WSSV, Vibrio sp., etc.)
Non-infectious
(e.g. pullutants, etc.)

Water quality, 
Husbandry, 

Housing, Weather

Stress

Reservoir
48

Cd
Cadmium

T°C ↓↑

Complex
infection

T°C ↓↑

T°C ↓↑



Disease investigation

0% 100%100%0%

Positive test“white spots” macroscopic lesions

0% 100%100%0%

3. WSSV

2. IHHNV
0% 100%100%0%

e.g. 90%e.g. 10%

Consider 
another 

diagnosis

Intervene
(treatment, culling)

Keep investigating 
(collecting evidence)

Intervention
 threshold

Test
 threshold

1. Cadmium

Clinical diagnosis ! • Farm/pond/animal history
• Clinical examination
• Diagnostic tests
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Disease investigation

Clinical diagnosis ! • Farm/pond/animal history
• Identification of risk/protective factors
• Diagnostic tests

Diagnostic test = complementary evidence
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Detecting pathogens
What is a diagnostic test?
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Diagnostic test

PCR?

LFIA?
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Result
= presence/absence of the analytical target

+
-

DOES NOT MEAN THE 
AGENT IS ALIVE/ACTIVE

Analytical target
- Nucleic acid (DNA/RNA)
- Protein (viral envelop)
- Antibody (immune response)
- Clinical sign (lesion)



Detecting pathogens is just 
reading a result, right?
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Specimen Transport Testing Output reading
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rm

al
in Ethanol

Preservative PreparationSample

Testing process

+ -
What is the probability to have a

false positive/ false negative result?

Diagnostic accuracy
Diagnostic sensitivity (DSe)
Diagnostic specificity (DSp)

What is the cost of a false positive result?
E.g. Unnecessary culling (production losses, labour, disposal etc.)

What is the cost of a false negative result?
E.g. Disease spread (mortality, more ponds to cull, etc.)

Animal health professionals Farmers



Pond-side tests &
disease investigations
Would pond-side test be fit for disease investigation?
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iiPCR: insulated-isothermal PCR
LAMP: Loop-mediated isothermal amplification
LFIA: Lateral flow immunoassay 
RPA: Recombinase polymerase amplification

ERA
1 protocols

HRCA
1 protocol

iiPCR
1 protocol

Dot blot
5 protocols

LAMP
3 protocols

ECI
1 protocol

qPCR
1 protocol

RPA
4 protocols

Are WSSV pond-side tests fit 
for disease investigation?

Systematic review of diagnostic test 
evaluations (DTE) in farmed Penaeidae prawn

Results

➢ High diversity diagnostic test methodologies
➢ Shallow knowledge on diagnostic accuracy

WSSV pond-side tests

CharlesTorbenThomas
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LFIA
3 protocols

FTA
1 protocols

CPA
1 protocol

➢ Researcher profile CPA: Cross-priming amplification 
ECI: Electrochemical immunosensor 
ERA: Enzymatic recombinase amplification 
FTA: Flow-through immunoassy
HRCA: Hyperbranched Rolling Circle Amplification 

Most “field-friendly” pond-side tests (n=22)
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WSSV pond-side tests
Innocreate Bioscience Co., Ltd.
WSSV RP Rapid Test Kit

• Commercially produced and available
 (Not in Australia)

• LFIA test certified by WOAH for:
“Field based confirmatory diagnosis of clinical cases”

“For use in conjunction with other tests or diagnostic procedures 
as an aid in the diagnosis”

• No peer-reviewed field evaluation published

(WOAH)
Confirmatory diagnosis ≠ Confirmed case

WOAH



DSe | DSp
?

+ -

False positive? False negative?
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Bacterial infection
High alkalinity

No white spot
Sub-clinical infection

Using pond-side tests for WSSV

What is the cost of a false positive/negative result?



Feed consumption ↓ 

Houston…
We have a 
problem.

A complex reality on the field…

Dumond - Proaqua APFA Symposium

Reduce the time
to report AND first response



Unusual pond-level signs

Clinical examination

Ecological context
Pond-side test

Official confirmatory test
(‘confirmed case’)

Clinical suspicion

Investigation AND intervention
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Report the event

Response

• Isolation?

1 2 3

First response (farm management)

Adaptation based 
on confirmatory test

• Inform a better first response option

• Allow resource/action prioritisation

• Only leads to a “suspected case” (WOAH)
= requires reporting
= requires confirmation diagnosis
= same situation as observing “white spots”

• Early harvest?



TAKE HOME MESSAGE
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1. Pond-side tests have strengths:
➢ Reduce time to report and first response
➢ Resource/action prioritisation

2. Pond-side tests are complementary with official confirmatory tests

3. Positive pond-side test = Suspected case
➢ The legal obligations should not be different from observing ‘white spots’ on affected prawns



A new study begins!

Dr Caraguel

Dr Nielsen

Dr Dumond
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Thank you for your attention. 
Questions?
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Contact
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