A user-friendly Shiny web application for choosing pool sizes when testing pooled specimens
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Background: High volume screening of clinical specimens for infectious diseases is often made possible
by a process known as pooled testing. This algorithmic process involves testing portions of specimens
from separate individuals together as one unit (or “pool”) to detect infection. Follow-up retesting is performed on members of positive-testing pools to decode the positive members from the negative ones.
An important decision needed prior to implementation of pooling is what pool size to use. Choosing
too large of a pool size can lead to a large number of retests, perhaps even resulting in a total number of
tests larger than what would occur by individually testing specimens. Choosing too small of a pool size
can also lead to an overall larger number of tests than necessary.

Enter information about assay and overall disease prevalence

Determine the pool sizes that minimize the expected number of tests (optimal testing configuration)

Methods: To help laboratories choose a pool size, we developed a Shiny web application that leverages
the power of the R statistical software package. This application uses analytical derivations and computer simulation methods to emulate the pooling process. A user-friendly web interface is provided so
that users do not need experience with R to perform calculations.
Results and conclusions: The application calculates the expected number of tests and the expected accuracy for commonly used pooling algorithms. This application can also determine the “optimal” pool
size(s) based on minimizing the expected number of tests. Access to the application is available through
our www.chrisbilder.com/shiny website.
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What is pooled testing?
Also known as group testing and specimen pooling
Example #1: Chlamydia (CT) and gonorrhea (GC) testing with the
Aptima Combo 2 Assay at the University of Iowa’s State Hygienic
Laboratory (SHL)
An amalgamation of specimens from 4 individuals is a pool
If a pool tests negatively for both diseases, all individuals within it
are declared disease free
If a pool tests positively for at least one disease:
Need to determine who is positive and who is negative for which
diseases
SHL retests all pool members individually with the same assay;
thus, a 2-stage hierarchical testing algorithm overall
Estimated savings during a recent 5-year evaluation period was
approximately $3 million
Example #2: HIV testing in San Francisco with a
single-disease assay and a 3-stage hierarchical
testing algorithm (Sherlock et al. 2007)
Stage 1 pools are formed from 50 separate
individuals
If a pool tests positively, 5 non-overlapping
subpools are formed from its members,
where each subpool has a size of 10
If a subpool tests positively, each member is
tested individually
When a pool/subpool tests negatively, all of
its members are declared disease free and
their testing ends

50

Output
Select “Calculate” to produce the screen below

10

Individual
testing

10

Individual
testing

10

Individual
testing

10

Individual
testing

10

Individual
testing

