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April Abbott, director of microbiology at Deaconess Hospital in Evansville, Ind., a
mother of three who keeps a bed in her office for when her duties keep her

overnight. “There is always more work to be done than the hours to do it in,” she
said. Kaiti Sullivan for The New York Times
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Laboratory technologists have been working
nonstop to help the nation diagnose an ever-

growing number of coronavirus cases.

‘Nobody Sees Us’:
Testing-Lab Workers

Strain Under Demand
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In March, April Abbott dragged a hospital bed into her office at Deaconess Hospital in Evansville, Ind. In the nine months

since, she has slept in it a half-dozen times while working overnight in her clinical microbiology laboratory, where a team

of some 40 scientists toils around the clock running coronavirus tests.

These all-night stints in the lab pull Dr. Abbott, the director of microbiology at Deaconess, away from her husband and

three children, the oldest of whom is 8. A couple of times a week, she heads home for dinner, then drives back to work

after the kids have gone to bed. She is at the lab when machines break. She is there to vet testing protocols for the lab.

She is there when new testing sites open, flooding the lab with more samples to process.

“I do it because there is always more work to be done than the hours to do it in,” she said.

Nearly a year into a pandemic that has claimed more than 272,000 American lives, some 192 million tests for the

coronavirus have been processed nationwide. Millions more will be needed to detect and contain the virus in the months

ahead. Behind these staggering figures are thousands of scientists who have been working nonstop to identify the

coronavirus in the people it infects.

Across the nation, testing teams are grappling with burnout, repetitive-stress injuries and an overwhelming sense of

doom. As supply chains sputter and laboratories rush to keep pace with diagnostic demand, experts warn that the most

severe shortage stymieing America’s capacity to test is not one that can be solved by a wider production line or a more

efficient machine. It is a dearth of human power: the dwindling ranks in a field that much of the public does not know

even exists.

When shortages arise, “there’s workarounds for almost everything else,” said Karissa Culbreath, the medical director and

infectious disease division chief at TriCore Reference Laboratories in New Mexico. “But people are irreplaceable.”

In the absence of trained workers to process and analyze the nation’s tests, America’s diagnostic infrastructure will not

merely wrinkle and slow, experts said. It will collapse.

“Doctors and nurses are very visible, but we work behind the scenes,” said Marissa Larson, a medical laboratory

scientist supervisor at the University of Kansas Health System. “And we are underwater.”

‘I don’t even know where to start’
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The gold standard in coronavirus diagnostics hinges on a decades-old laboratory method called polymerase chain

reaction, or P.C.R. The method is a signal amplifier: It can copy genetic material, including fragments of the genome of

the coronavirus, over and over until it reaches detectable levels, making the virus discoverable even when it is extremely

scarce in the body. P.C.R. is the metric against which all new testing techniques are compared; in the diagnostic

landscape, few can match its ability to root out infection.

But such accuracy comes at a cost. Even highly automated forms of P.C.R. require people to handle tubes, babysit

machines and scrutinize ambiguous results.

P.C.R.-based coronavirus tests also deal in DNA, the molecular language in which the human genome is written. The

coronavirus, however, stores its genetic information in a close cousin called RNA, which must first be carefully extracted

from virus particles, then converted to its more testable counterpart before diagnostics can proceed.

When laboratories are well stocked, P.C.R. diagnostics can run from start to finish in just a few hours. But since the

spring, laboratories around the country have been hamstrung by severe, often unpredictable shortages of chemicals and

plasticware needed for these protocols.

And caseloads have skyrocketed; America’s testing capacity has increased since March, but it has been vastly overtaken

by the demand for tests.

“The spring pales in comparison to what we are experiencing now,” said Dr. Culbreath, of TriCore, which has run more

than 600,000 coronavirus tests.

Darcy Velasquez, a medical technologist at Children’s Hospital Colorado in Aurora, begins her shifts at 5:30
a.m. with a refrigerator of up to 500 tubes, trying to clear a backlog before another shipment arrives at 8
a.m. Matthew Staver for The New York Times
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Amid the pandemonium, labs must still work through their queues for other infectious disease tests, including for

sexually transmitted infections. “Labs are trying to maintain our standard of operation with everything else, with a

pandemic on top of it,” Dr. Culbreath said.

Darcy Velasquez, a medical technologist at Children’s Hospital Colorado in Aurora, where cases continue to surge, is

fighting to keep pace with some of her institution’s highest sample volumes yet. Her shifts in the lab begin at 5:30 a.m.,

sometimes to a double-door refrigerator already brimming with 500 tubes, each containing a fresh patient swab and a

small volume of liquid — more than a full day’s work for one person.

Ms. Velasquez typically spends the first couple hours of her day frantically trying to clear as much of the backlog as she

can before another batch arrives around 8 a.m., when the local clinic opens.

As much as an hour of that time might be spent simply de-swabbing samples: manually unscrewing and rescrewing caps

and plucking out swabs, all without contaminating one sample with the contents of another.

“Sometimes you walk into these refrigerators full of specimens and you think, ‘I don’t even know where to start,’” Ms.

Velasquez said.

CORONAVIRUS BRIEFING: An informed guide to the global outbreak,
with the latest developments and expert advice.

Sign Up
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At Georgia’s state public health laboratory, direct handling of patient samples must be done with extra safeguards to

minimize the chances of exposing personnel to infectious virus. Taylor Smith, a virologist and technologist at the lab,

spends a large fraction of her workday in a full-body gown, sleeve covers, two pairs of gloves, an N95 respirator and

goggles.

Simply donning it all is exhausting. And although Ms. Smith has long been deft with lab instruments, the work always

feels high-stakes, she said: “You’re constantly thinking about how to not contaminate yourself.”

To keep their experiments running, lab workers must be proficient mechanics. The instruments needed for diagnostic

tests were not built to run continuously for months on end. But as more facilities transition to 24/7 testing, malfunctions

and breakdowns have become more common, requiring people to fix them.

Tyler Murray, a clinical laboratory scientist at the University of Texas Medical Branch in Galveston, spends his days

listening for telltale alarms — a sign that one of his instruments has failed or is low on chemical ingredients.

“I make sure I talk nicely to them,” Mr. Murray said of the lab’s machines, which he decorates with gleaming gold stars

when they perform at their best. “I say, ‘Hey bud, you worked hard this week, I’m proud of you.’”

But morale is low among the humans. After 10-hour shifts at U.T.M.B., Mr. Murray heads home and lies on the floor

beside his two cats, Arya and Cleo. “The fatigue builds,” he said. “You can’t help but feel it.”

Taylor Smith, a virologist and technologist for the Georgia Department of Public
Health. Johnathon Kelso for The New York Times

Tyler Murray, a clinical laboratory scientist at the University of Texas Medical Branch in Galveston, with
Cleo, one of his two cats. Go Nakamura for The New York Times
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The invisible work force

The monotonous motions that lab workers engage in daily take a physical and mental toll. Technologists are nursing

repetitive-use injuries, a result of hours of maneuvering tubes and pipettes, which take up and dispense liquids with the

press of a plunger. Workers must also be vigilant sanitizers, pausing regularly to swap out soiled gloves, clear their

workspaces of plastic debris and scour surfaces with harsh chemicals that leave their clothes freckled with stains.

“We’re accustomed to holding things up in the background,” said Natalie Williams-Bouyer, the director of the division of

clinical microbiology at the University of Texas Medical Branch in Galveston. “We enjoy doing it because we know we’re

helping people.”

But the enduring anonymity of testing labs has begun to splinter some spirits. Elizabeth Stoeppler, a senior medical

technologist in the molecular microbiology lab at the University of North Carolina’s School of Medicine, said that an old

volleyball injury, which inflamed a tendon in her elbow years ago, had flared up after months of long stints in the lab. A

few of her co-workers are wrestling with carpal tunnel syndrome.

The strain has begun to affect Ms. Stoeppler outside of the lab. She bolts awake at 3 a.m., panicked about the previous

day’s work. She recently started a prescription medication to improve her chances of getting a full night’s sleep.

“There’s signs everywhere that say, ‘Heroes work here,’” she said of her hospital. She loves her job, she added. “But

nobody sees us. We’re just in the basement, or in the back.”

On a good day in a diagnostics lab, the phone might ring only a few times, with messages from clinicians inquiring about

samples. But when “things are going poorly, it just rings off the hook,” said Rachael Liesman, the director of clinical

microbiology at the University of Kansas Health System, where she frequently clocks 15-hour shifts.

To keep the lab on track, Dr. Liesman has put in some hours running tests herself — a task that is not a part of her normal

job description. “It’s very strange to have your director on the bench,” said Ms. Larson, a supervisor in the lab. “When

you see that, some flare guns should be going up.”
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In mid-November, Dr. Liesman’s lab suffered a three-day stretch during which a supply of chemicals nearly ran dry on a

Friday, then a pair of machines failed on Saturday and Sunday.

“We were basically drowning in specimens” by Monday, she said. “I was paged by three different providers while

brushing my teeth.”

The Coronavirus Outbreak ›

Words to Know About Testing

Confused by the terms about coronavirus testing? Let us help:

Antibody: A protein produced by the immune system that can

recognize and attach precisely to specific kinds of viruses, bacteria,

or other invaders.

Antibody test/serology test: A test that detects antibodies specific

to the coronavirus. Antibodies begin to appear in the blood about a

week after the coronavirus has infected the body. Because

antibodies take so long to develop, an antibody test can’t reliably

diagnose an ongoing infection. But it can identify people who have

been exposed to the coronavirus in the past.

Antigen test: This test detects bits of coronavirus proteins called

antigens. Antigen tests are fast, taking as little as five minutes, but

are less accurate than tests that detect genetic material from the

virus.

Coronavirus: Any virus that belongs to the Orthocoronavirinae family

of viruses. The coronavirus that causes Covid-19 is known as SARS-

CoV-2.

Covid-19: The disease caused by the new coronavirus. The name is

short for coronavirus disease 2019.

Isolation and quarantine: Isolation is the separation of people who

know they are sick with a contagious disease from those who are not

sick. Quarantine refers to restricting the movement of people who

have been exposed to a virus.

Nasopharyngeal swab: A long, flexible stick, tipped with a soft swab,

that is inserted deep into the nose to get samples from the space

where the nasal cavity meets the throat. Samples for coronavirus

tests can also be collected with swabs that do not go as deep into

the nose — sometimes called nasal swabs — or oral or throat

SEE MORE

Morale in the labs has flagged as the country continues to shatter records for caseloads, hospitalizations and deaths. The

nation’s testing experts know these statistics better than anyone: They count the numbers themselves, sample by

sample. But they are also easy targets of criticism and complaint.

“There is always this undercurrent of, it’s never good enough,” said Dr. Abbott, of Deaconess Hospital in Indiana. “It’s

devastating. We’re working as hard as we can.”

Chelsa Ashley, a medical laboratory scientist at Deaconess, aches to be home with her three children, to whom she is a

single mother, after 13-hour shifts in the lab. Once there, she struggles to leave her work behind.

“There’s that panicked feeling that I should have stayed to take care of our community samples,” she said. “There’s guilt,

when you walk away.”

In the past few months, Ms. Ashley’s children, who are 18, 13 and 10, have had to become substantially more self-

sufficient. Shaylan, her youngest, rouses herself from bed at 5:50 a.m. every day to spend a few moments with her

mother before she heads off to work.

“Even if it’s only 10 minutes, it’s 10 minutes that we talk,” Ms. Ashley said. “That is one thing that has not changed.”

Marissa Larson, left, a medical laboratory scientist supervisor at the University of
Kansas Health System, and Rachael Liesman, its director of clinical
microbiology. Barrett Emke for The New York Times
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‘A dying breed’

For some, the tidal wave of stress brought on by the pandemic has proved untenable. Since March, scientists have

trickled out of laboratories, leaving chasms of expertise in a field that for years has struggled to recruit fresh talent.

Joanne Bartkus, the former director of the Minnesota Department of Public Health Laboratory, retired from her position

in May after a dozen years on the job. She pinned one of the pandemic’s crucial inflection points to March 6, the day

President Trump publicly remarked that “anybody that wants a test can get a test.”

“That was when the poop hit the fan,” Dr. Bartkus said. Within about a week, her team went from receiving fewer than a

dozen coronavirus testing samples each day to being inundated with roughly 1,000 daily specimens.

It was unlike anything Dr. Bartkus had seen in her years at the institution. In 2009, the year of the H1N1 flu pandemic,

Minnesota’s public health laboratory tested about 6,000 patient samples. This spring, it broke that record in a couple of

weeks.

Dr. Bartkus, who is 65, had already planned to retire before the year was up. By the time April came, she had hastened

her timeline to May: “It didn’t take me long before I said, ‘OK, I’m done with this.’”

In interviews, several scientists noted that they were struggling to fill vacancies in their labs, some that were left open by

overwhelmed technologists who had recently quit their jobs. While the need for such workers has grown in recent years,

the number of training programs that build these skill sets has dropped.

“Medical technologists are a dying breed,” Ms. Stoeppler, of the University of North Carolina, said.

Natalie Williams-Bouyer, the director of the division of clinical microbiology at the University of Texas
Medical Branch in Galveston. “I hope people can see us now,” she said. Go Nakamura for The New York Times
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In Indiana, Dr. Abbott, of Deaconess Hospital, said her team had already performed more than 100,000 tests for the

coronavirus. But the most chaotic months are most likely still ahead.

For the first time in nine years, Dr. Abbott is doing hands-on work in the lab to help her staff cope with rising demand.

She has yet to take more than a day off at a time since the pandemic’s start, but insists that she can soldier on: “This is

out of the sheer will of not wanting to be beaten by this pandemic.”

In the mini-refrigerator in her office, next to rotating bags of salad greens and a small cavalry of Diet Cokes, sits an

unopened bottle of champagne that she purchased in March, intending to uncork it upon reaching a worthy testing

milestone. Nothing has yet felt like enough.

“I can’t tell you what will feel like a reason to celebrate at this point,” Dr. Abbott said. “Ask me after the next 100,000

tests.”

[Like the Science Times page on Facebook. | Sign up for the Science Times newsletter.]
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