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Pooled testing for bovine paratuberculosis: details matter 
 

Locksley Messam and Ian Gardner, School of Veterinary Medicine, University of 

California, Davis, CA 95616 

 

Pooling of fecal samples with subsequent testing for Mycobacterium avium subspecies 

paratuberculosis (MAP) by culture or real-time PCR is used for 3 main purposes: herd or 

group classification, prevalence estimation and as a low-cost initial screening for 

identification of animals infected with MAP.  Though pooling is touted to reduce costs 

for the latter purpose when prevalence is low, some important considerations have been 

overlooked. First, there is no consensus as to which pool size is optimal for a given 

within-herd prevalence. Second, rarely are negative pools retested. Although the choice 

to not retest might be reasonable if the objective is to find animals shedding moderate to 

high numbers of MAP (i.e. the most infectious animals), it may be sub-optimal if the goal 

is to detect all infected animals.  Some infected pools will invariably test negative 

because culture and PCR are only about 50 to 60 % sensitive based on a single sample.  

Third,  more sophisticated pooling protocols (for example those requiring re-creation of 

pools of half or quarter the original size) might offer cost-saving advantages   Reticence 

about application of the latter two testing modifications is understandable since pooling is 

not supposed to increase laboratory work-load. 

 

To address these issues, we recently compared the cost of detecting all MAP infected 

cows in herds of different sizes (300, 1000 and 3,000) for varying prevalences (0.01 to 

0.1), pool sizes (5, 10, 20 and 50) and test sensitivities (0.5 to 0.9) using simulated data. 

We compared costs using two protocols differing only in the use of a halving procedure; 

samples from pools testing positive were re-grouped into pools half the size and re-tested. 

In both protocols, pools initially testing negative were retested once before final 

classification.  Full details of the methods, including the equations used are published in 

Preventive Veterinary Medicine 2010; 94: 202 – 212. 

 

For the range of prevalences investigated, we found that pool sizes of 10 and 20 were 

most economical if no loss of sensitivity was assumed with increasing pool size, while a 

pool size of 50 was most economical when a loss in sensitivity was anticipated. Second, 

we found that the protocol employing the halving procedure performed consistently and 

substantially better than the one without and third, notwithstanding the fact that pools 

testing negative initially were retested, the probability of still achieving savings of at least 

a half the cost of individual testing was substantial while guaranteeing negative predictive 

values of at least 0.9 for test sensitivities as low as 0.5.  

 

As is true for all results from simulation studies, our results require validation under field 

conditions.  For instance, a herd participating in the US Johne’s Disease Demonstration 

Herd Project for which the prevalence is known with a high degree of certainty could be 

used for such a project, assuming that there was sufficient interest in such a study.  


