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Purpose of test and Diagnostic sensitivity (DSe)

Estimating DSe for pooled samples for WSSV testing

• For aquatic animal testing, there are two purposes of testing;
• Diagnosis (clinically affected animals)
• Surveillance (apparently healthy animals)

• Diagnostic sensitivity (DSe) = Percentage of truly infected animals that test 

positive with an assay

• DSe estimates need to be determined for both purposes to accurately 

calculate sample sizes

• Critical to define the health status of the animals used for estimates of DSe



Determine using real samples

Estimating DSe for pooled samples for WSSV testing

• From real samples (farmed and wild) submitted during the WSSV outbreak in 

Queensland in 2016/17 

Clinically diseased prawns Apparently healthy



Diagnostic sensitivity (DSe) for WSSV testing

Estimating DSe for pooled samples for WSSV testing

• For clinically diseased prawns, 

DSe = 100%

• For apparently healthy prawns, 

DSe = 76.8% or 82.9%



Pooling - why pool?

Estimating DSe for pooled samples for WSSV testing

• Pooling of samples (e.g. taking samples from five prawns and testing them as 

one tissue pool) is a useful technique for reducing testing costs and increasing 

sampling intensity (numbers of animals sampled from a population).

• However, pooling can potentially ‘dilute’ very low numbers of pathogens in 

samples to below detectable levels, reducing sensitivity of the test and 

generating false-negative results. 



National and international standards

Estimating DSe for pooled samples for WSSV testing

• Pooling is only recommended to obtain sufficient sample for valid nucleic 

acid extraction



Not pooling

• Individual sample testing for WSSV by qPCR in apparently healthy animals

• For 95% confidence of a 2% prevalence and DSe of 82.9% (using most 

sensitive test)…

Estimating DSe for pooled samples for WSSV testing



Not pooling

1. Determine the sample size

2. N = 178 (from each defined 

population under 

investigation)

Estimating DSe for pooled samples for WSSV testing

3. Ask Nick for a quote…



Not pooling 

1. Determine the sample size

2. N = 178 (from each defined 

population under 

investigation)

Estimating DSe for pooled samples for WSSV testing

3. Nick gives you a quote 
(https://acdp.csiro.au/info/AFDL.aspx)

 For 178 samples = $25,265

• But what if we pool?

Assay First sample Additional sample

WSSV qPCR $559.00 $92.00

Internal control $280.00 $46.00



Pooling – preliminary estimates of DSe

• DAFF-funded project comparing pools of muscle biopsies, gills, pleopods 

and swabs (very limited sample size) – pleopods as an example

• Pooled DSe = [Individual pleopod DSe (82.9%)] x [pool % testing positive]

• Require 244 prawns, tested as 49 (48.8) pools of 5

Estimating DSe for pooled samples for WSSV testing

Tested individually Tested as pools
Population size = 10,000
Confidence level = 95%
Diagnostic sensitivity = 82.9% 
Expected prevalence = 2.0%

Population size = 10,000
Confidence level = 95%
Diagnostic sensitivity = 60.7% 
Expected prevalence = 2.0%

Sample size = 178 Sample size = 244
Test required = 178 Tests required = 49 (49 pools of 5)

CT range
Pleopods - individual Pleopods - pools

Positive Positive Negative
25-30 10/10 10/10 0
30-35 27/27 22/27 1/27
35-40 3/3 0/3 1/3

100% 73.3% 6.7%



Pooling – preliminary data (and costs)

Estimating DSe for pooled samples for WSSV testing

• Individual test cost 
(https://acdp.csiro.au/info/AFDL.aspx)

• For 178 samples tested 

individually = $25,265

Assay First sample Additional sample

WSSV qPCR $559.00 $92.00

Internal control $280.00 $46.00

• Pooled test cost 
(https://acdp.csiro.au/info/AFDL.aspx)

• For 219 samples tested as 44 

pools = $7,463

Assay First sample Additional sample

WSSV qPCR $559.00 $92.00

Internal control $280.00 $46.00

• Knowing the effect of pooling to DSe makes testing cheaper but also valid 

• What about different sample types (i.e. gills, biopsies and swabs)?



DAFF Project objectives

1. Determine (5-animal) pool-level diagnostic sensitivity in various types of 

prawn samples for the purposes of delimitation surveillance (including sub-

clinical infection) for WSSV in Australia.

2. Determine (5-animal) pool-level diagnostic sensitivity in prawn muscle tissue 

or muscle swab samples for the purpose of border testing in imported prawn 

commodities for WSSV.

 Sample types are; gills, pleopods, muscle biopsies and swabs

Estimating DSe for pooled samples for WSSV testing



Project plan

Estimating DSe for pooled samples for WSSV testing

• Generate 100 prawns with WSSV qPCR CT values of 30 to 40 
• Infection with WSSV by co-habitation



Project plan – FRDC 2019-048 WSSV POC

Estimating DSe for pooled samples for WSSV testing
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Project plan – FRDC 2019-048 WSSV POC

• As part of ongoing improvements to testing protocols, we changed the WSSV 

qPCR master mix. This increased sensitivity (reduced CT values) and reduced 

the CT window, based on a subsequent co-habitation infection trial

• Estimate we need to have 360 co-habitants to get 100 WSSV-positive prawns 

with CT values >30 (sampling window 24 to 36 hours post infection) 

Estimating DSe for pooled samples for WSSV testing

Time Cohab 1 (CT value) Cohab 2 (CT value)

24 hr und und

24 hr 36.50, und und

24 hr 35.89 und

48 hr 16.99 20.94

48 hr 18.40 27.56

48 hr 27.58 30.28



Project plan

• AEC Approval: ACDP23016

• Require 1180 prawns (8-10cm)

• For pooling: 400 negative prawns 

• Negative controls: 30 sham-injected and 30 no intervention

• WSSV-infected: 30 injected and 30 co-cohabited

• 12 replicates = 360 injected and 360 co-habited

• Asking APFA for 1200 and have AEC approval for 1300

• LAF Row C Rooms

• Negative control room

• WSSV-infected: 4 rooms (PC3E, shower out of each of room)

• Sample 6 prawns from each co-habitant tank at 16, 23, 31, 40 and 48 hrs post 

infection and frozen

 

Estimating DSe for pooled samples for WSSV testing



Project plan

Estimating DSe for pooled samples for WSSV testing



Pooling plan

1. Test pleopod, gill, muscle biopsy and swab samples to identify WSSV-positive 

prawns and CT value

2. Make pools (1 infected prawn with 4 negative prawns) for each tissue type;
3.  

• Pleopods: 100 pools

• Gills: 100 pools

• Muscle biopsies: 100 pools

• Swabs: 100 pools 

4. Test with both WOAH WSSV qPCR assays

5. Analyse the results and report (Final Report due 27 June 2025).

Estimating DSe for pooled samples for WSSV testing



Summary

• Comparative WSSV test results for pleopod, gill, muscle biopsy and swab 
samples taken from the same prawn

• Comparative WSSV test results for pools of 5 from each tissue type (i.e. 
pleopods, gills, muscle biopsies and swabs)

• Estimates of DSe for pooled testing of apparently healthy prawns for WSSV for 
each tissue type

• Would like to discuss supply of 1180 live Penaeus monodon (~8cm) to ACDP 
in November/December (on a direct flight from either Cairns or Townsville)

Estimating DSe for pooled samples for WSSV testing



Project team

• DAFF Aquatic Pest and Health Policy Branch

• DAFF Animal Biosecurity Branch

• Australian National University

• ACDP Fish Diseases Laboratory

Estimating DSe for pooled samples for WSSV testing



AUSTRALIAN CENTRE FOR DISEASE PREPAREDNESS

Thank you
Nick Moody
Senior Research Scientist
Research Group Leader
ACDP Fish Diseases Laboratory

t +61 3 5227 5749
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w www.csiro.au
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