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Upfront

A s COVID-19 infections 
continue to spread, de-
mand for diagnostic tests 

has put a strain on resources. But 
a technique known as “specimen 
pooling,” which more efficiently 
analyzes tests, could be a game 
changer.

Specimen pooling, also known 
as group testing, can vastly in-
crease the number of tests con-
ducted, save scarce resources, 
reduce costs and speed up results, 
researchers say. 

In specimen pooling, nasal-swab 
samples taken for the polymerase 
chain reaction (PCR) diagnostic 
test, which identifies active virus 
infections, are collected in indi-
vidual vials. But the specimens 
are then combined into small 
batches and analyzed together. A 
batch that tests negative means 
all of those patients do not have 
the virus; if a batch has a positive 
result, then all of the patients in 
that pool are retested individually 
to find out who has an infection, 
according to Dr. James Zehnder, 
director of clinical pathology at 
Stanford Medicine.

With the prevalence of COV-
ID-19 still low, the use of pooling 
could result in thousands of test 
kits being freed up. 

Stanford Medicine is in line for 
possible emergency-use authoriza-
tion from the  U.S. Food and Drug 
Administration for its specimen 
pooling, which could markedly 
increase its daily testing output. 
If the FDA approves Stanford’s 
specimen pooling, the university’s 
medical school lab could process 
up to 10 samples on a test, he said. 

“If we are doing 2,000 tests per 
day and convert to pooling we can 
do 20,000 per day,” Zehnder said.

Stanford could also save an esti-
mated 25% in test and processing 
costs, according to Zehnder.

Pooling specimens would also 
help reduce supply shortages. Var-
ious components of the test kits 
have been in short supply at dif-
ferent times since March: pipette 
tips, reagent and other chemicals 
for transporting the tests to labs, 
Zehnder said. Stanford has been 
fortunate because it has largely 
been able to get around the short-
ages through its innovations, for 

example, by 3D-printing its own 
nasal swabs, he said. 

Specimen pooling has been 
successfully used for more than 
70 years. It is currently used at 
blood banks to screen donations 
for a variety of viruses.

David Donoho, Stanford Uni-
versity professor of statistics, said 
specimen pooling was used in the 
early days of the HIV/AIDS epi-
demic, when antibody tests for the 
virus were restricted to a limited 
number of kits.

“There are many, many exam-
ples. It’s proven itself over a lot of 
years. Mass testing gives us a safe 
path out of lockdown, and just by 
using math, we can do that today,” 
he said.

Donoho and colleagues Mahsa 
Lotfi and Batu Ozturkler pub-
lished their research on world-
wide emergent mathematical 
and statistical ideas regarding 
COVID-19 specimen pooling on 
July 13 in a publication by the So-
ciety for Industrial and Applied 
Mathematics.

Researchers are examining 
ways to push the output further 

using math and statistics, squeez-
ing the largest number of test 
samples into the fewest number of 
tests possible, Donoho said.

More advanced research is 
also looking at ways to pinpoint 
people in group testing who test 
positive so they won’t have to be 
retested individually, he said. Each 
patient’s specimen is divided into 
a number of subsamples and ap-
plied to tests against different sets 
of patients. The results can be laid 
out in a table to identify individu-
als who are likely testing positive.

“We create a kind of a Sudoku 
puzzle and solve it using math 
smarts” to find out which people 
among a group have the virus, he 
said.

Specimen pooling may have 
some limitations if infection 

prevalence in a population is high, 
Zehnder and Donoho said. COV-
ID-19 also has a five- to 14-day in-
cubation period, so someone might 
test negative if they are still at the 
very early stages of the disease.

The pooling method received a 
boost last weekend after the FDA 
authorized one laboratory, Quest 
Diagnostics, to conduct small-
scale test batching through an 
emergency authorization, the com-
pany announced on July 18.

Quest’s FDA-authorized test-
ing guidelines note that specimens 
with low amounts of the virus also 
may not be detected in sample 
pools due to the decreased sensitiv-
ity of pooled testing. But Donoho 
considers that’s less of a problem 

Santa Clara County Health Office Dr. Sara Cody explains a new 
county health order during a press conference in San Jose on July 2.
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PUBLIC HEALTH

New ‘pooled’ COVID-19  
testing could expand access

Batch analyses would save resources, speed turnaround time for results
by Sue Dremann 

(continued on next page)
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with SARS-CoV-2, the virus that 
causes COVID-19, because the 
PCR test can detect as few as 10 
virus particles in a sample.

A person with COVID-19 can 
shed millions of particles, he noted.

“It’s been proven by several 
teams that moderate levels of 
pooling are not a problem,” he 
said.

Specimen pooling could also 
make another goal possible: test-
ing people frequently and repeat-
edly. Continuous testing would 
help catch the virus in its early 

stages even after someone initially 
tests negative, Donoho said.

Stanford’s Dr. Benjamin Pin-
sky, associate professor of pathol-
ogy and infectious diseases at the 
School of Medicine, used pooled 
specimens earlier this year to 
track the early prevalence of the 
disease.

Other parts of the country are 
already conducting pooled speci-
men testing, such as the state of 
Nebraska and University of Ne-
braska system, he said. Cornell 
University in Ithaca, New York, 
will also pool tests this fall when 
the campus reopens. 

Dr. Jay G. Wohlgemuth, senior 
vice president and chief medical 

officer at Quest Diagnostics, was 
cautiously optimistic in a July 18 
company statement that specimen 
pooling will help improve testing 
result times.

“Pooling will help expand test-
ing capacity but it is not a magic 
bullet, and testing times will con-
tinue to be strained as long as 
soaring COVID-19 test demand 
outpaces capacity. Each of us 
can practice behaviors that will 
reduce COVID-19 infections in 
our communities, so our national 
healthcare system can better re-
spond to this crisis,” he said. 

Staff Writer Sue Dremann 
can be emailed at sdremann@
paweekly.com.

will be charged with doing in the 
weeks and months ahead, nor 
what the pain to communities, 
schools and businesses will be.

“It has been clear from the out-
set of the pandemic that we are 
going to have to work through 
all of this with an ever-changing 
set of circumstances,” he said by 
phone on Wednesday. “All of us 
are looking for certainty” but the 
coronavirus is uncharted ground.

The government and the state 
have struggled with whether to 
take actions on a county-by-coun-
ty basis, a state basis or a blend of 
both, he said.

“The watchlist is particularly 
unsettling,” he said.

Santa Clara County has a low 
hospitalization rate compared to 
other areas of the state, so even 
a modest uptick equates to a sig-
nificant percentage, which places 
the county back on the watchlist, 
he said.

“We’re going to be whipsawed 
a bit by the state. Folks were told 
they can open nail and hair salons 
and fitness centers on Monday 
and then closed again on Wednes-
day. This whiplash works a ter-
rible hardship on businesses,” he 
said.

Judy Kleinberg, president of the 
Palo Alto Chamber of Commerce, 
said the revolving door of health 
orders and the layers of state and 
county rulings are the source of 
great frustration for businesses 
and damaging to morale.

“Each business that has been 
able to open in a limited way 
has made commitments to work-
ers and made financial outlays to 
accommodate the health restric-
tions, and then their plans have 
been abruptly changed. The toler-
ance for these abrupt changes is 
wearing thin with really no one to 
blame,” she said.

“The ‘we’re all in this together’ 
mantra is barely resonating at this 
point when some businesses are 
open, even partially, or are out 
on the street, and others are open, 
then closed, then open outside — 
and others aren’t allowed to open 
at all,” she said in an email.

While Santa Clara County is on 
the watchlist, San Mateo County is 
not, which also presents challenges.

“If there is any confusion, it’s 

that neighboring counties have 
different rules, which undercuts 
confidence in the reasoning for 
backtracking on the reopening,” 
she said. “We started with a co-
ordinated response of all seven 
counties, and all businesses were 
in the same boat and the messag-
ing was consistent. Now there are 
mixed messages and businesses 
can’t function without certainty 
and a modicum of predictability,” 
she said.

Kleinberg favors regional deci-
sions rather than county-by-coun-
ty ones.

“I would re-establish the re-
gional approach to have all Bay 
Area counties following the same 
rules and same timeline,” Klein-
berg said. “The difference from 

one county to another in terms 
of the watchlist is only due to 
the existence of political bound-
aries. That’s just not how the 
Bay area functions socially or 
economically.”

Simitian believes it’s important 
for the state and counties to pick a 
set of metrics and stick with them.

“There is going to be this con-
tinual tension between economic 
activity and protecting people’s 
health. Asking public health offi-
cers to thread that needle is going 
to take a lot of care.” 

Staff Writer Sue Dremann 
can be emailed at sdremann@
paweekly.com.
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P A I D  O B I T U A R Y

Kay Hamilton Miller
February 10, 1936 – June 2, 2020

Kay Hamilton Miller, 
loving wife, mother and 
sister, passed away peacefully 
in her sleep on June 2nd, 
2020 in Palo Alto, California 
at the age of 84 after battling 
cancer. Kay grew up the 
oldest of eight children on the 
family ranch in Patterson, 
CA, which was homesteaded 
by her great-grandfather in 
the mid-1800’s. An excellent 
student, she attended 
Stanford University where 
she studied International Relations. At Stanford, Kay met 
the love of her life, Thomas Miller, on a blind date. Kay 
and Tom enjoyed a loving, life-long marriage of over 60 
years. After Kay’s graduation from Stanford, they moved to 
Seattle where Tom attended grad school. Afterward, they 
settled in Palo Alto where they raised their two children, 
sharing their love of literature, theater, athletics, art, and 
nature. Kay worked for TSI, a company which made a 
reading instrument for the blind, and also for the Women’s 
Action Center. Kay was a warm, loving, generous person 
who loved spending time with her family and friends. She 
was always quick to celebrate special occasions. A gifted 
painter, she enjoyed visiting art museums and galleries. 
She is survived by her beloved husband Thomas Miller, her 
son Matthew Miller, and daughter Kathy Miller Kelley, as 
well as by her three beautiful granddaughters, Elizabeth, 
Isabela and Adeline. She is also survived by her six siblings: 
Donna Ensminger, Marilyn Schmidt, Gail Hamilton, 
Marsha Hamilton, Chris Hamilton and Robert Hamilton. 
A private funeral service will be held at a future date.

P A I D  O B I T U A R Y

Albert Joseph Keicher
May 30, 1935 – June 12, 2020

Albert (Al) Keicher, 
beloved and loving husband, 
father and grandfather, was 
born in Brooklyn, New 
York, to Joseph and Lydia 
Keicher, recent immigrants 
from Erlenbach, Germany. 
Shortly after, the family 
moved to St. Albans, New 
York, where Al grew up. He 
commuted to Manhattan 
to attend La Salle Academy 
and Manhattan College, 
where he received a degree 
in microwave engineering. 
During this time he was an avid member of The Sons of 
Liberty, a performing fife and drum corps where he played 
fife. He was employed for three years by Sperry Gyroscope 
in Great Neck, New York, relocating to California in 1962 
to join the Accelerator Structures Program at the Stanford 
Linear Accelerator Center. He became one of the original 
Accelerator Operators, later becoming a Chief Operator. 
In 1975 he moved on to the PEP program and later was 
involved with the SLAC Linear Collider program. In 1963 
he married Patricia Hoffman, whom he met through the 
Stanford Catholic Graduates Club. Together they established 
a family home in Palo Alto where they raised their three 
daughters. He was a member of the St. Thomas Aquinas 
Catholic Community. Upon retiring, Al fulfilled his lifelong 
dream of enjoying country life by establishing a family 
retreat in the back hills of Angels Camp. He divided his time 
between Palo Alto and Angels Camp until February when 
he was diagnosed with pancreatic cancer. His last months 
were spent quietly, surrounded by those who loved him. He 
is survived by his wife of 57 years, three daughters, Elizabeth 
Zimmermann (Michael), Jeanne Keicher and Katherine 
Gillespie (James), granddaughters Annika and Marlena 
Zimmermann and Jaselin Drown, grandson Liam Gillespie, 
bother Rudolph Keicher of Vermont, nieces Julie Herbert 
and Lynn Parchinski, and his many cherished cousins in 
Germany. He was predeceased by his infant son James. Al 
will be greatly missed.

A memorial Celebration of Life will be held in his honor 
after the COVID pandemic allows.

Sam’s Barber Styling Shop in Palo Alto was forced to close after the 
state of California added Santa Clara County to its watchlist. All 
counties on the list had to close their hair salons and barbershops.
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(continued from previous page)

The Upfront news section continues 
on page 30.


