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Week 3 class – Group testing

· Testing for SARS-CoV-2, the virus that leads to COVID-19
· Importance 
[image: ]

· Cannot do as many tests as would like or needed to eliminate the virus 
· Group testing (a.k.a., pooled testing)
[image: ] 

· Simplest implementation
· Abdalhamid et al. (American Journal of Clinical Pathology, 2020)
· News articles – poll 
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· Define T as a discrete random variable for the number of tests for a group of size 5
· t = 1 if the group tests negative
· t = 6 if the group tests positive
· Define p as the disease prevalence in the population
· Group of size 5
· P(T = 1) = (1 – p)5
· P(T = 6) = 1 – (1 – p)5
· Expected number of tests




· If p = 0.05, then E(T) = 2.13

> p <- 0.05
> I <- 5  # group size
> 1*(1-p)^I + 6*(1 - (1-p)^I)
[1] 2.131095
> 2.13/5  # Expected number of tests per person
[1] 0.426
> 1-0.426  # Expected reduction in the number of tests 
[1] 0.574
> 1/0.426-1  # Expected increase in testing capacity
[1] 1.347418

· Goal is to use a group size that minimizes the E(T)
· No closed form expression 
· OTC1() function in the binGroup2 package of R
· Shiny app – www.chrisbilder.com/shiny
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· Worldwide use – 76 counties, 44 US states 
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· Seminars
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oTC Algorithm Diagram Similar Configurations Results

2.13

Expected number of tests

The optimal testing configuration (OTC) has an initial pool size of 5 followed by individual testing.

The expected number of tests for the optimal testing configuration is 2.13. This leads to an expected
number of tests per individual of 2.13 / 5=0.43. Thus, two-stage hierarchical testing reduces the
expected number of tests by 57% when compared to individual testing.
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me > Additional information

Recorded presentations:

« Bilder, C. and McMahan, C. “JUST GROUP IT. Group testing for identification,” Invited introductory overview lecture, Joint Statistical
Meetings, August 6, 2020; Philadelphia, PA.

« Bilder, C. "Group testing for efficient SARS-CoV-2 detection during the COVID-19 pandemic," Invited seminar, Department of
Statistics, Stanford University; July 7, 2020.
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Elizabeth Warren & v
@SenWarren

Restarting our economy will require one thing above all
else — testing. Testing to show who's currently infected.
Testing to show who's had the virus and is immune.
Social distancing won't end because it's Easter. It'll end
when we have sufficient testing. Here's how we do it.

8:28 AM - Mar 26, 2020 - Twitter Web App

Andrew Cuomo &
@NYGovCuomo

It's all about testing, testing, testing.

We have done more testing than any state in the
nation, but we need to do even more.

Private companies: If you are interested in working with
us to accelerate testing methods, call 212-803-3100 or
email covid19supplies@esd.ny.gov.

11:17 AM - Apr 7, 2020 - Twitter Web App
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o What is group testing?

o Nebraska Governor Pete Ricketts press
conference on March 24th -
https://youtu.be/uRgBc27Y7zU7t=2738

o Amalgamate portions of 5 specimens (50uL from
each) from different people into a “group”

o Test as if it were a single specimen

o Group tests negative: All 5 people represented
within it generally can be declared negative

o Group tests positive: Individually retest to
determine who is positive or negative

o Decrease number of tests <= Increase testing
Capacity www . chrisbilder.com/grouptesting 3/36
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@ In the media
ABC News on May 13
Forbes on March 29, May 3, and June 3
National Public Radio on July 6
New York Times on May 7, July 1, and July 27
Scientific American on May 13
Washington Post on March 31 and June 26
€he New York Times
How to Test More People for
Coronavirus Without Actually

Needing More Tests

By Quoctrung Bui, Sarah Kiff and Margot Sanger-Katz July 27, 2020

Pooled Testing Could Expand Testing Capacity Across States





