
Project title: Designing efficient adaptive pooled testing strategies 
for use in the context of COVID-19 and similar emerging epidemics  
 

Supervisor(s): David Robertson, Sofia Villar and Jack Bowden (University of 
Exeter) 
 
Abstract: In the ongoing COVID-19 pandemic, many countries have been confronted with an 
acute shortage of tests for confirming SARS-CoV-2 infections. One solution to this problem is to 
use pooled testing, which is implemented by "pooling" samples taken from several subjects (for 
example those in the same household or school class) and testing the combined sample with a 
single test. If the test is negative all subjects are presumed to be negative, while if the test is 
positive all individuals are retested to find the infected ones. Pooled testing can dramatically 
increase the efficiency of testing, which is particularly useful when only a limited number of tests 
are available and the infection rate is relatively low. The idea has been suggested and 
implemented in a number of countries over the past few months [1]. 
 
However, with a constantly evolving pandemic and a varying number of tests available, optimal 
pooling strategies are likely to differ substantially over time. As well, there is the potential for 
inflation of the overall false negative rate when using repeated pooled testing. This PhD project 
will look at extending existing optimal pooling methodology to result in robust and flexible 
adaptive strategies that best react to accumulating data and current estimates of the epidemic’s 
dynamic state. 
 
This project is suitable for anybody interested in using adaptive trial designs and sequential 
analysis methodology to contribute to the management and implementation of testing 
programmes, which will support health systems during COVID-19 and similar emerging epidemics. 
 
[1] https://www.nature.com/articles/d41586-020-02053-6 
 
 
Start Date: Michaelmas Term 2021 (all applicants) 
 
All application queries regarding eligibility should be directed to phdstudy@mrc-bsu.cam.ac.uk  
 
How to Apply: Applications should be made on-line via www.graduate.study.cam.ac.uk/applicant-
portal selecting course details MDBI22 PhD in Biostatistics 
 

Deadline for applications to be considered in the initial round of recruitment: 7th January 2021 
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