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Tracking an Outbreak The Science

Earlier this summer, Trump ad-
ministration officials hailed a new
strategy for catching coronavirus
infections: pooled testing.

The decades-old approach com-
bines samples from multiple peo-
ple to save time and precious test-
ing supplies. Federal health offi-
cials like Dr. Anthony S. Fauci and
Adm. Brett Giroir said pooling
would allow for constant surveil-
lance of large sectors of the com-
munity, and said they hoped it
would be up and running nation-
wide by the time students re-
turned to school.

But now, when the nation des-
perately needs more coronavirus
tests to get a handle on the virus’s
spread, this efficient approach has
become worthless in many places,
in part because there are simply
too many cases to catch.

Pooled testing only works when
the vast majority of batches test
negative. If the proportion of pos-
itives is too high, more pools come
up positive — requiring each indi-
vidual sample to then be retested,
wasting precious chemicals.

Nebraska’s state public health
laboratory, for example, was a
pooling trailblazer when it began
combining five samples a test in
mid-March, cutting the number of
necessary tests by about half.

But the lab was forced to halt its
streak on April 27, when local posi-
tivity rates — the proportion of
tests that turn up positive —
surged past 10 percent. With that
many positives, there was little
benefit in pooling.

“It’s definitely frustrating,” said
Dr. Baha Abdalhamid, the assist-
ant director of the laboratory. In
combination with physical dis-
tancing and mask-wearing, pool-
ing could have helped keep the vi-
rus in check, he added. But the
pooling window, for now, has
slammed shut.

Some laboratories have set
their pooling thresholds even
lower than a 10 percent positivity
rate, effectively walling them-
selves off from the strategy as
cases continue to climb by the
thousands per week in most
states.

Even in places where positivity
rates are low, pooling isn’t always
the best testing option. Deployed
under the wrong circumstances,
the strategy could actually ex-
acerbate lab supply shortages and
testing delays, experts said.

“A lot of us are still in the evalua-
tion stage, trying to figure out
what problems this will solve,”
said Rachael Liesman, director of
clinical microbiology at Univer-
sity of Kansas Medical Center,
which processes several thousand
coronavirus tests a week, but has
yet to bring pooling online. “But it
could create new problems, too.”

Despite relatively widespread
acceptance in countries like Is-
rael, Germany, South Korea and
China, pooling’s rise to promi-
nence in the United States has
been sluggish. It wasn’t until July
18 that Quest Diagnostics became
the first commercial lab to receive
emergency authorization for
pooled testing from the Food and
Drug Administration. Since then,
Quest has deployed its approach
— which batches four samples at a
time — in three of its labs, in Cali-
fornia, Massachusetts and Virgin-
ia, with plans to roll out more on

an undisclosed timeline, accord-
ing to a company representative.

Another large testing company,
LabCorp, was given the go-ahead
on pooling on July 25, but has yet
to debut the procedure in any of its
facilities.

Certain hospital systems have
also received emergency approv-
al from the F.D.A. to run pooled
tests. UC San Diego Health, for ex-
ample, can run pools of five sam-
ples on a machine made by the
pharmaceutical company Roche,
and will likely receive clearance
for two more in the coming weeks,
according to Dr. David Pride, di-
rector of the health system’s mo-
lecular microbiology lab.

The strategy has already made
significant headway in some parts
of the country. In New York,
where test positivity rates have
held at or below 1 percent since
June, universities, hospitals, pri-
vate companies and public health
labs are using the technique in a
variety of settings, often to catch
people who aren’t feeling sick,
said Gareth Rhodes, an aide to
Gov. Andrew Cuomo and a mem-
ber of his virus response team.
Last week, the State University of
New York was cleared to start
combining up to 25 samples at
once.

At Poplar Healthcare, a lab
services company based in Mem-
phis, a team led by James
Sweeney, its chief executive, is
pooling several thousand samples
each week. By batching up to sev-

en samples, Poplar is now funnel-
ing crucial intel back to schools,
fire departments and more, Mr.
Sweeney said. In a lot of these
groups, coronavirus positivity
rates are below 1 percent, he add-
ed.

Pooling accounts for about one-
third of the samples that are pro-
cessed at Poplar, Mr. Sweeney
said, adding “that percentage is
going to get much higher.”

But in many other regions, ex-
perts are having trouble clearing
the hurdles to benefit from pooling
— in part because needs differ so
vastly from institution to institu-
tion, and even from test to test.

“There’s been a lot of concerns
about all the challenges,” said Dr.
Bobbi Pritt, director of the clinical
parasitology laboratory at Mayo
Clinic, which processes tens of
thousands of coronavirus tests
each week, but has yet to roll out
pooling.

Experts disagree, for instance,
on the cutoff at which pooling
stops being useful. The Centers
for Disease Control and Preven-
tion’s coronavirus test, which is
used by most public health labora-
tories in the United States, stipu-
lates that pooling shouldn’t be
used when positivity rates exceed
10 percent. But at Mayo Clinic,
“we’d have to start to question it
once prevalence goes above 2 per-
cent, definitely above 5 percent,”
Dr. Pritt said.

And prevalence isn’t the only
factor at play. The more individual

samples grouped, the more effi-
cient the process gets. But at some
point, pooling’s perks hit an inflec-
tion point: A positive specimen
can only get diluted so much be-
fore the coronavirus becomes un-
detectable. That means pooling
will miss some people who harbor
very low amounts of the virus.

“Are we going to cause harm if
we miss them? I think that’s still a
difficult question to answer,” Dr.
Liesman said. These people may

be less likely to pass the virus to
others, and may be at lower risk of
getting severely ill. But that’s no
guarantee. Some might simply be
early on in their infection.

Pooling can also be onerous for
lab technicians — many of whom
have been working grueling hours
for months on end. Though simple
in theory, batching samples is te-
dious and time-consuming, as re-
searchers carefully transfer pre-
cise amounts of liquid from one
tube to another hundreds, per-
haps thousands, of times over.

“We’ve really been struggling
in the lab already from repetitive

use injuries,” Dr. Liesman said.
Adding pooling to a lab’s reper-
toire, she said, has the potential to
exacerbate that toll. “Pooling
could help us do more tests with
fewer reagents,” or chemicals, she
said. “But if one of your issues is
staffing, this doesn’t really help us
at all.”

Retesting positive pools also re-
quires a large database of samples
so that each member of the pool
can be identified and cross-
checked. And any sort of mis-
labeling errors, or cross-contami-
nation between samples, could
disrupt the entire workflow and
risk an incorrect result.

Robots called liquid handlers,
which can automatically batch
samples, could be a game-chang-
er for many labs. But given the
current testing crisis, many of
these pooling-capable machines
are in extraordinarily high de-
mand. At UC San Diego Health,
Dr. Pride’s team has been waiting
about two months for the arrival
of three new liquid handling in-
struments. One finally arrived on
Monday.

To circumvent some of the is-
sues, experts from disparate
fields are cobbling together a few
technical tricks. For example, in
states, cities or even neighbor-
hoods where coronavirus preva-
lence rates are high, less-hard-hit
populations — “cold spots” — can
still be plucked out and pooled, Dr.
Abdalhamid said.

When applied to existing social

groups, pooling could also help
with contact tracing. As children
return to schools, for instance, en-
tire classrooms could be tested to-
gether. Any pools that come up
positive could prompt immediate
isolation for everyone involved,
with swift, individual testing af-
terward, Dr. Christina Kong, med-
ical director of the Pathology and
Clinical Laboratory for Stanford
Health Care, said in an email.

Massaged to fit each laborato-
ry’s specific needs, pooling could
still prove immensely useful for a
large swath of the community,
said Daniel Lakeland, who is part-
nering with researcher Hadi Mei-
dani to develop a pooling “consult-
ing” service. The two eventually
hope to roll out a model that can
crunch local prevalence numbers
and a few other factors, then ad-
vise organizations on how to set
up their pools. Depending on the
circumstances, some pools might
even be able to accommodate doz-
ens of specimens at once.

But until those solutions are in
hand, researchers are making do
as best they can.

Every week, Dr. Abdalhamid of
Nebraska’s public health lab
checks the numbers, hoping for a
sustained decline in local coro-
navirus cases. For months, the re-
gion’s positivity rate has stub-
bornly held around 20 percent.

But Dr. Abdalhamid hasn’t yet
given up, he said: “Hopefully,
when it hits 10 or below, we’ll get
back to pooling right away.”

SCREENING STRATEGIES

Pooled Testing, Once Seen as Important Tool, Is Now Useless in Much of U.S.

Coronavirus diagnostic testing with a Roche machine in Sydney, Australia. Pooled testing is widely accepted in countries like Israel, Germany, South Korea and China.
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A technique that
works only when the
vast majority of
batches are negative.

BEERSHEBA, Israel — A team
of three Israeli scientists has pio-
neered a coronavirus testing pro-
cedure that they say is faster and
more efficient than any now in
use, testing samples in pools of as
many as 48 people at once.

The Israeli government plans to
roll out the new method in 12 labs
across the country by October, an-
ticipating that another wave of co-
ronavirus infections could co-
incide with influenza season with
potentially calamitous results.

“We’re doing everything we can
in order to be ready,” said Ronen
Walfisch, an engineer at the de-
fense ministry who oversaw a pi-
lot project to test the method’s effi-
cacy. The method passed with fly-
ing colors, he said.

Moran Szwarcwort Cohen, who
runs the virology lab at Rambam
Health Care Campus in Haifa, said
the new pooled-testing method,
which was formally approved for
clinical use by the Israeli health
ministry on Tuesday, could allow
schools, college campuses, busi-
nesses and airlines to clear whole
groups of people far faster than
has been possible until now.

“It’s a huge game-changer,”
said Dr. Cohen, who was not in-
volved in the new research.

Pooled testing for the coro-
navirus has received much atten-
tion in the United States as inun-
dated labs struggle to cope with

backlogs and shortages of chemi-
cals, pipette tips and other sup-
plies.

Most pooling efforts elsewhere
are relying on a simplistic ap-
proach developed to test World
War II draftees for syphilis. That
so-called Dorfman method,
named for the economist who
dreamed it up, calls for testing
pools of samples from several peo-
ple at once. If the pool tests nega-
tive, then all individuals are con-
sidered negative. If the pool tests
positive, then additional samples
from each individual must be re-
tested to see which are positive.

The Israeli method, by contrast,
is designed to only require one
round of testing — a crucial sav-
ings in time, laboratory work flow
and supplies.

It accomplishes that by building
on a combinatorial algorithm that
one of the three scientists, Noam
Shental of the Open University of
Israel, in Raanana, developed a
decade ago to speed the detection
of rare genetic mutations. It works
much like error-detecting codes
that filter out noise in telecom-
munications and computer sci-
ence.

In a study published on Friday
in the journal Science Advances,
Dr. Shental and his colleagues,
Tomer Hertz and Angel Porgador
of Ben-Gurion University of the
Negev, report that their method —
called P-Best, for Pooling-Based

Efficient SARS-CoV-2 Testing —
successfully detected positives in
pools of as many as 48 samples.
The method accurately screened
1,115 health care workers with just
144 tests, the study found.

In one typical iteration, the Is-
raeli team took samples of 384
people and divided them into 48
pools, so that each person’s sam-
ple wound up in a unique set of six
pools.

Each of the 48 pools was then
tested. If one person was positive
for the virus, then each of the six
pools containing that sample
should test positive — resulting in
a unique combination of positive
pools revealing the identity of the
person (or people) carrying the
virus.

The algorithm optimizes the de-
sign of its pools according to the
expected prevalence of the virus,
making it possible to pinpoint all
of the positive individuals in a
batch, as long as the total number
of positives does not sharply ex-
ceed the expected number.

Like all types of pooled testing,
the usefulness of this method
drops as a community’s “positivi-
ty rate” — the proportion of tests
that come back positive — climbs.

But when positivity rates are
lower, the Israeli method is dra-
matically more efficient than oth-
ers, said Dr. Hertz. At an infection
rate of 1 percent, he said, the new
method is eight times as efficient

as individual testing and nearly
twice as efficient as an eight-sam-
ple Dorfman pool.

Israeli officials and researchers
are working with an artificial-in-
telligence company to help cull
samples that are likely to be pos-
itive, based on known hot spots, to
keep positivity rates lower, Dr.
Hertz said.

A frequent concern raised about
pooled testing is that samples will
be diluted, causing a loss of sensi-
tivity that could result in false neg-
atives. But Dr. Shental said the
new method was effective even
with low viral loads because each
sample is tested in multiple pools.

Israel is in the grip of a rough
second wave of the pandemic, and
many expect that it will only be
brought under control by re-
imposing a nationwide lockdown.
Because of delays in purchasing
the sophisticated pipetting robots
necessary to run the new method
quickly, officials said they expect
it will only kick in when that next

lockdown is eased.
The three scientists who de-

vised the method have formed a
company, Poold Diagnostics, and
are looking to bring their algo-
rithm to labs in the United States.
Michael S. Lebowitz, chief science
officer at 20/20 GeneSystems, in
Rockville, Md., which has plunged
into the Covid-19 testing market,
said it was in talks with Poold to
file a joint application to the Food
and Drug Administration for
emergency authorization to try
out its method.

He said the method could be
enormously useful in getting busi-
nesses or college athletic pro-
grams back up and running and
ensuring that their populations
remain healthy. “The ideal situa-
tion is getting results in 24 to 48
hours,” he said. “If you can get
compression of about eightfold,
you’re now running many fewer
samples.”

The inspiration for the Israeli
method came from Dr. Shental’s

mother. A few years ago, he said,
she attended a lecture he gave to
an audience of nonscientists in
which he described his earlier re-
search about using pooled testing
for rare birth defects, and urged
that it be made more widely avail-
able. As the coronavirus pan-
demic spread this spring, she
asked him if that old algorithm
might be deployed to test for
Covid-19.

But Dr. Shental’s head was else-
where: He had not worked with
group testing in years, and was in-
stead focused on research that got
him on the cover of the journal Sci-
ence in late May, in which he es-
tablished associations between
certain types of bacteria and cer-
tain kinds of tumors.

“I was dismissive of her at first,”
Dr. Shental said, smiling sheep-
ishly. “But when I was driving
home, I realized it could work.”

Dr. Shental called his best
friend, Dr. Hertz — the two got
their Ph.D.’s together — and
within two days, Dr. Porgador,
who has since been named Ben-
Gurion University’s dean of the
health sciences, had set up an ex-
periment using samples from
Soroka Hospital across the street.
A short time later, Ben-Gurion’s
president, Daniel Chamovitz, who
had solicited suggestions for how
to fight the pandemic with a prom-
ise to fund the best ones, found
$150,000 to buy an advanced pi-
petting robot to try out their idea.

Israeli Scientists Seek Faster Turnaround
With Algorithm for More Efficient Testing

From left, Angel Porgador,
Noam Shental and Tomer
Hertz, who said that their
method can pinpoint positives
in pools of up to 48 samples
with only one round of testing.
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