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Trial design
4-year field trial commenced in 1999
3 properties in southern New South 
Wales with owner estimated 
mortalities related to ovine Johne’s 
disease (OJD) of 5-15% per year
200 vaccinated and 200 control sheep 
per property

Challenge – Selection of diagnostic test
Measure disease prevalence

Cost-effective



Pooled faecal culture
Selected because…

Higher sensitivity and specificity than 
serology
Saving on laboratory work - Cost per 
culture is the same irrespective of pool size 
and comparable to the cost of individual culture

Pooled culture A$110
Individual culture A$100

Able to reduce pool size over course of 
trial as disease prevalence increased



Procedure
Faecal samples collected from each 
sheep, pooled and cultured for MAP 
every 6 months

Pool size
40 20 10

With
disease
progression

Pools further assessed by individual 
culture to verify PFC prevalence estimates 
when positive or when among 4 randomly 
selected negative pools per observation



Pooled faecal culture
Effect of pooling ?

Dilution impacts on ability to identify 
the MAP in a pooled sample

20 Multibacillary 
sheep

20 Paucibacillary 
sheep

No. +ve Se No. +ve Se

Individual 20 100 14 70

1 in 10 20 100 12 60

1 in 50 20 100 10 50

1 in 100 18 90 9 45

Whittington et al. (2000) Journal of Clinical Microbiology 38: 
2550-2556.



Pooled faecal culture
Estimating animal prevalence

Control PFC results - 24 months post-vaccination

Pool size No of pools 
tested

No of positive 
pools

10 15 11
9 1 0
14 1 1

Ability to estimate
Variation in pool size
Se of PFC at each pool size
Proportion of multibacillary & paucibacillary cases
True prevalence in the flock



MLE with approx CI (Kline 1989)
MLE with exact CI (Hauck 1991)

Evan Sergeant



Modified MLE (Tu 1994)



Extension of modified 
MLE (Cowling 1999)



www.ausvet.com.au/pprev



Expanded MLE 
(Williams & Moffitt 2001)



www.ausvet.com.au/pprev



Bayesian approach 
(Cowling 1999)



PPC includes a Beta distribution utility



OJD Vaccine trial
Prevalence - 30 months post-vaccination
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Assume perfect test - IFC and Methods 1 / 2 / Variable 



OJD Vaccine trial
Prevalence - 30 months post-vaccination
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Assume fixed pool size but imperfect test –
Methods 3 / 4 / 5



OJD Vaccine trial
Prevalence - 30 months post-vaccination
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Apply large sample theory – negative LCL at 
low prevalence – Methods 1 / 3 / 5



OJD Vaccine trial
Prevalence - 30 months post-vaccination
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Higher point estimates and tighter CIs –
Bayesian method

Prior prevalence
B1 – IFC results
B2 – PFC results 

Method 5



OJD Vaccine trial
Prevalence - 30 months post-vaccination
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NO RESULTS with moderate-high 
prevalence inconsistent with 

PFC Se – Methods 3 / 4 / 5



OJD Vaccine trial
Prevalence - 30 months post-vaccination

Prior 
prevalence 
mode 

Point 
prevalence
estimate

Original 0.44 44.1

1 0.40 40.2

2 0.35 35.2

3 0.30 30.3
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Which method fits best ?
Method 2 – MLE with exact CIs - Hauck 91
Variable pool size – Expanded MLE –
Williams & Moffitt 2001

Opportunity for…
Investigation of PFC Se at different pool 
sizes with different classes of OJD 
lesions
Collaboration on Bayesian to:

Incorporate variable pool size
Identify appropriate prior prevalence 
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