
LDTs: FDA Sets the Bar on Specimen Pooling & 
Asymptomatic Screening for SARS-CoV-2 Test 
Development 
On June 16, the US Food and Drug Administration (FDA) issued 
new guidance addressing two key issues related to SARS-CoV-2 
testing: validation processes for test pooling of samples for test de-
velopment and Emergency Use Authorization (EUA) purposes and 
screening of asymptomatic persons. 

The Diagnostic Challenge: Pooling of Samples
Pooling is a technique that involves mixing aliquots, i.e., sub-sam-
ples extracted from individual samples into a pool or “batch” that 
can be tested with a single test. If the entire pool returns a positive 
result, the individual samples are retested to locate the source of 

Test Quality: Physicians Stress Urgent Need for 
COVID-19 Antibody Reference Testing Standard 
Widespread COVID-19 testing is essential to safely reopen the US. 
While test availability has been the main focus, test accuracy may 
prove to be the bigger issue. If a test erroneously delivers a negative 
result, an asymptomatic person may continue interacting with 
people believing they are not infectious. While debate has focused 
on the accuracy of antibody tests which identify prior infection, 
diagnostic testing identifying current infection has received less 
attention. 

The Diagnostic Challenge
Diagnostic test inaccuracy can take the form of a false negative or 
a false positive result. A false positive erroneously identifying a 
person as infected has minor consequences including unnecessary 
quarantine and contact tracing. False negative results, however, 
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the positive; but if the batch tests negative, all of the constituent samples 
are also deemed to be negative. 

Historically, developers of EUA tests have used pooling to modify how 
those tests are used. In the context of the current pandemic, pooling offers 
the advantage of conserving testing resources that have been in short sup-
ply. The downside of pooling is that it dilutes the nucleic acids produced 
by the SARS-CoV-2 virus, creating the risk of false negatives. As a result, 
test producers who use pooling must account for the false negative effect 
in validating the modified use.

The FDA Guidance on Pooling
The new FDA guidance, which is not freestanding but takes the form of 
additions to the pre-existing template for molecular diagnostic tests, out-
lines the agency’s “validation expectations” for the use of specimen pool-
ing either to develop a new test for EUA or modify the use of one that has 
already received EUA clearance: 

 f For Tests that Have Not Previously Been Authorized: 
Developers should establish the pool size for the claim and perform 
a clinical validation study large enough to ensure that at least 30 
samples test positive with a comparator method. They must also test 
samples individually.

 f For Tests that Have Previously Been Authorized: Adding 
pooling to an already authorized test requires a clinical study large 
enough to include 20 positive samples.

 f For Both: The FDA recommends that developers collect samples at a 
minimum of three geographically diverse sites; but in the context of an 
EUA, the agency will consider data from one or two sites. The guidance 
also indicates that developers can use either archived or prospectively 
collected samples.

The Diagnostic Challenge: Asymptomatic Screening
During the reopening process, broad screening of asymptomatic individ-
uals for COVID-19 has become an important measure used by airports, 
schools, employers and others to protect the health and safety of others. 
While SARS-CoV-2 tests that have received EUA clearance can be used 
for such purposes, the FDA has not actually given an EUA to any test for 
such use. “Broad screening using a highly sensitive test, especially given 
the asymptomatic testing pool, leads to the most accurate results, which is 
why the FDA has provided validation recommendations designed to estab-
lish high sensitivity for tests intended for broad screening in the updated 
templates,” noted the agency.
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The FDA Guidance on Asymptomatic Screening
Again, the changes to the molecular diagnostic tests template distinguish 
between EUA and non-EUA tests: 

 f For Tests that Have Not Previously Been Authorized: To 
support EUA for a broad asymptomatic screening test, the test should 
be evaluated in a clinical study of the intended population. The 
number of patients should be enough to detect 20 positive samples, 
with a positive percent agreement (PPA), with a comparator test of 95 
percent, and negative percent agreement (NPA) of 98 percent.

 f For Tests that Have Previously Been Authorized: To add 
asymptomatic population screening to a test that already has an EUA, 
a post-authorization study may be appropriate, with a minimum of 20 
asymptomatic positive specimens and at least 100 negative specimens. 
The FDA expectation is that PPA should be 95 percent or greater, and 
NPA should be 98 percent or greater.

Takeaway
Asymptomatic screening and specimen pooling for purposes of develop-
ing new laboratory tests and expanding the use of previously approved 
ones is nothing new, of course. Historically, while the FDA “has encour-
aged all test developers to reach out to the agency to discuss appropriate 
validation approaches,” it has not made any specific recommendations 
on the subject. So, the decision to add guidance on specimen pooling and 
asymptomatic screening to its template is a significant policy change, one 
Shuren’s statement describes as a “step forward. . . to help facilitate the 
preparation, submission, and authorization under an” EUA. In the larger 
context, the move represents a continuation of the agency’s strategy of 
backing away from its initial laissez faire approach to COVID-19 testing 
quality in favor of a more active regulatory strategy. 

Scalable, accurate assays capable of not only COVID-19 detection but 
actual immunity to the virus will be critical for social distancing, virus 
surveillance and treatment. And now researchers at the University of 
North Carolina-Chapel Hill (UNC) believe they have developed such a 
test and that it can be ramped up and made available to test thousands of 
blood samples at laboratories that do not have the resources of commercial 
laboratories and large academic medical centers.
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Continued on page 4

Diagnostic Breakthroughs: Researchers Develop Scalable Antibody Test 
to Detect COVID-19 Immunity 
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The Diagnostic Challenge
People can carry COVID-19 infection without exhibiting symptoms. 
Currently, COVID-19 testing is being performed only on the symptomatic. 
Testing all individuals, regardless of symptoms, would require assays 
capable of detecting not only the presence of COVID-19 antibodies but also 
their antibody levels. Unfortunately, assays for measuring neutralizing 
antibodies take about three days to complete and typically require special 
high-containment facilities necessary for safely working with infectious 
viruses.

The UNC Test
The new UNC test was developed from scratch by a team of researchers 
designated as emergency employees when the campus was shut down due 
to the pandemic. The team designed new antigens and used a large panel 
of SARS-CoV-2 patients and human and animal control samples. 

The UNC researchers, who published their work in Science Immunology, 
created a simplified experimental assay, a blood test to pinpoint SARS-
CoV-2 antibodies that target one unique piece of the SARS-CoV-2 spike 
protein called a receptor binding domain, or RBD. Their RBD-based 
antibody test is capable of measuring the levels of that domain, which 
correlates to the levels of the all-important neutralizing antibodies that 
provide immunity.

The UNC assay is extremely specific for antibodies to the virus that 
causes COVID-19, which is not the case for some currently available 
antibody tests. The RBD of the spike protein in SARS-CoV-2 is not shared 
among other known human or animal coronaviruses. For example, when 
the researchers tested blood collected from people exposed to other 
coronaviruses, none had antibodies to the RBD of SARS-CoV-2.

In other words, the antibodies produced by individuals exposed to the 
virus that cause COVID-19 are highly specific to SARS-CoV-2. This means 
that if these antibodies are present, that individual has been exposed to the 
virus that causes COVID-19. 

From day nine after the onset of symptoms and thereafter, the UNC assay 
allowed the researchers to accurately identify RBD-based antibodies 
to SARS-CoV-2. “Our results strongly support the use of RBD-based 
antibody assays for population-level surveillance and as a correlate of the 
neutralizing antibody levels in people who have recovered from SARS-
CoV-2 infections,” noted co-senior author Aravinda de Silva, professor 
of microbiology and immunology and member of the UNC Institute for 
Global Health and Infectious Diseases.

DIAGNOSTIC TESTING & EMERGING TECHNOLOGIES

❚ Diagnostic Breakthroughs: Researchers Develop Scalable Antibody Test to Detect COVID-19 Immunity, 
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Takeaway
The results strongly support the viability of using RBD-based antibody 
assays for population-level surveillance and as a correlate of the 
neutralizing antibody levels in people who have recovered from SARS-
CoV-2 infections. To make it happen, UNC is further streamlining the test 
into an inexpensive assay that could be completed in about 70 minutes, 
rather than the current four to five hours. 
“We don’t see our research as a means to replace commercial tests,” 
according to a UNC researcher. “Commercial tests are critical, especially 
for making decisions about the clinical management of individual 
patients. But it’s too early in the pandemic to know if the commercial 
assays are suitable for identifying people who experienced very mild or 
no disease after infection or if the assays tell us anything about protective 
immunity, as researchers are still learning about this virus.” 
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Continued on page 6

First Enforcement Action for Improper 
Marketing of SARS-CoV-2 Antibody Tests
After initially allowing producers of serologic SARS-CoV-2 
antibodies tests free access to the market, the US Food 
and Drug Administration (FDA) is now cracking down on 
unproven and inaccurate tests. 

No More Mr. Nice Guy
The turning point came in early May when, in response to 

heavy criticism and a scathing Congressional investigational report, the 
FDA withdrew its controversial “Policy D” allowing the marketing of 
SARS-CoV-2 antibody tests upon internal self-validation without need for 
Emergency Use Authorization (EUA), demanding that producers submit 
their tests to a federal laboratory for independent evaluation. Less than 
two weeks later, nearly 30 Policy D tests were delisted and/or voluntarily 
withdrawn by their manufacturers.

On June 16, the agency revoked the EUA of one of the first serologic 
SARS-CoV-2 antibody tests to receive authorization, Chembio Diagnostic’s 
DPP COVID-19 IgM/IgG test, citing concerns about its sensitivity and 
specificity. According to the agency, Chembio and independent laboratory 
evaluation data showed that the test “generates a higher than expected rate 
of false results and higher than that reflected in the authorized labeling for 
the device.” 

FDA 
WATCH
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❚ FDA Watch: First Enforcement Action for Improper Marketing of SARS-CoV-2 Antibody Tests, from page 5

The Warning Letters 
But until now, the agency had not initiated any enforcement action—
even though it recognized almost immediately that test makers were 
taking advantage of Policy D and making unsubstantiated claims about 
their products. But on June 17, the FDA announced that it has, in fact, 
issued warning letters—three of them in the past week—to companies for 
improper marketing of SARS-CoV-2 antibody tests:

 f Medakit, which is based in Hong Kong; 

 f Antibodiescheck.com and Yama Group in the United Arab Emirates; 
and

 f Chicago-based Jason Korkus and Sonrisa Family Dental, doing 
business as www.mycovidtest19.com. 

The FDA claims the companies were selling tests directly to consumers 
for at-home use without proper regulatory clearance, approval, or 
authorization. Among the tests that were improperly marketed, one 
actually has received EUA, namely, the Cellex Test Kit from Cellex which 
is sold by Sonrisa. However, the EUA for the test covers only laboratories 
certified to perform moderate- and high-complexity tests under CLIA.

“To date, FDA has not approved, cleared, or authorized any COVID-19 
serology test for at-home testing,” noted the agency in the warning letters 
it sent to the three companies. While some COVID-19 sample collection 
kits have been authorized for at-home use, the agency has not granted 
EUA of any test, antibody or molecular, for home use from start to finish 
that includes the actual running of the test.

The agency asked the three firms to immediately correct the violations, 
including stopping the sale of the products or preventing future sales, or 
face possible legal action, such as seizure and injunction.

Here are some of the key new FDA EUAs and clearances announced in late 
May through June 18: 

New FDA Emergency Use Authorizations (EUAs) & Approvals 

Manufacturer(s) Product 
Illumina EUA for Illumina COVIDSeq Test, first NGS test to get 

EUA for detecting SARS-CoV-2

. . .

http://www.mycovidtest19.com
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Manufacturer(s) Product 
Roche Clearance for Cobas EZH2 Mutation Test as com-

panion diagnostic for Epizyme’s tazemetostat (Tazverik) for 
relapsed follicular lymphoma patients with EZH2 mutation 

Roche EUA for Elecsys IL-6 test to identify severe inflamma-
tory response in COVID-19 patients

Foundation Medicine Clearance for FoundationOne CDx as a companion 
test for Merck’s Keytruda (pembrolizumab) 

Emory University EUA for SARS-CoV-2 RBD IgG ELISA-based serologic 
test

Kaiser Permanente EUA for KPMAS COVID-19 Test + home collection kit

Applied BioCode EUA for SARS-CoV-2 Assay

Quidel Amended EUA to run Sofia SARS Antigen FIA on 
Sofia Fluorescent Immunoassay Analyzer

RTA Laboratories EUA for Diagnovital SARS-CoV-2 Real-Time PCR Kit

Cormeum Laboratory Ser-
vices

EUA for SARS-CoV-2 assay detecting N, S + Ofr1ab 
regions in virus’ genome

Cue Health EUA for Cue COVID-19 Test

Tide Laboratories EUA for DTPM COVID-19 RT-PCR test

TBG Biotechnology EUA for ExProbe SARS-CoV-2 Testing Kit

ChromaCode EUA for announced Wednesday HDPCR SARS-CoV-2 
Real-Time PCR assay

Siemens Healthineers EUA for Dimension Vista SARS-CoV-2 total antibody 
assay + Dimension EXL SARS-CoV-2 total antibody assay

Euroimmun EUA for EuroRealTime SARS-CoV-2 molecular assay

Phosphorus Diagnostics + 
Genetron Health

EUA for COVID-19 RT-qPCR Test detecting SARS-
CoV-2 RNA in saliva specimens collected by providers or 

patients at home

Quest EUA for Self-collection Kit for COVID-19

SpectronRx EUA for Hymon SARS-CoV-2 Test Kit

Exact Sciences EUA for SARS-CoV-2 (N gene detection) Test

Express Gene Molecular 
Diagnostics Laboratory 

EUA for 2019-nCoV RT-PCR Diagnostic Panel

Avera Institute for Human 
Genetics 

EUA for SARS-CoV-2 assay run on the Applied Bio-
systems Quant Studio 7 Flex

P23 Labs EUA for TaqPath SARS-CoV-2 test

BioCore EUA for 2019-nCoV Real Time PCR Kit

SolGent EUA for DiaPlexQ Novel Coronavirus (2019-nCoV) 
Detection Kit

Seasun Biomaterials EUA for AQ-TOP COVID-19 Rapid Detection Kit
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COVID-19 is destroying not only lives and the economy but also mental 
health. The global pandemic is widely expected to result in a dramatic 
increase in post-traumatic syndrome disorder (PTSD) cases. However, the 
bright side to adversity is the impetus it provides to enterprise and great 
achievements. A prime example of that principle may be the new collabo-
ration between a pair of diagnostic firms—one in genomics and the other 
in artificial intelligence (AI)—that have set out to develop new biomarkers 
and methodologies that can be used for early detection of PTSD. 

The Diagnostic Challenge
The current survey-based methods of early PTSD identification tend to 
be subjective and biased due to the stigma associated with the condition. 
Recognizing the need for unbiased genomic and data-driven technolo-
gies, TruGenomix, a Maryland-based developer of next-generation-based 
genomic tests for PTSD formed by a pair of military veterans steeped in 
behavioral health research, entered into talks with BlueBee, the Califor-
nia-based provider of a rapidly configurable omics data platform, about 
collaborating to create a biomarker-based risk assessment for early PTSD 
identification. When the pandemic hit, it infused the project with a new 
sense of urgency. 

The Collaboration
On May 20, the companies announced their new strategic partnership. 
The plan calls for combining BlueBee’s expertise in AI and optimizing data 
flow with TruGenomix’s PTSD genomics data and analytics. Specifically, 
the partners will leverage BlueBee’s platform to aggregate, train and mod-
el DNA, RNA and methylation data alongside patient data and metadata 
from TruGenomix. 

Takeaway
The ambitions behind the collaboration are huge. TruGenomix and 
BlueBee, which has since been acquired by Illumina, have set out to fuse 
genomics and digital technology to revolutionize behavioral healthcare 
by speeding up insight generation and laying the foundation for an 
industrial-scale, clinical-grade data operation that can be applied not 
only to PTSD but other conditions. “For something as complex as human 
behavioral and mental health, a data strategy must be at the core of 
R&D,” noted TruGenomix co-founder and Chief Scientific Officer Tshaka 
Cunningham in a statement. 

The Business of Testing: Pandemic Energizes Search for Genomics-
Based Early PTSD Detection Diagnostics
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It is a truism that almost nobody questions. Because COVID-19 is a 
respiratory disease, diagnosis and discharge of patients from hospitals 
is based on respiratory specimens. However, a new analysis published 
on June 10 in JAMA Network Open suggests that maybe we have things 
upside down. The reasoning: While few develop diarrhea from the virus, 
viral shedding from SARS-CoV-2 has been reported in stool samples of 
more than 40% persons diagnosed with COVID-19, suggesting that their 
feces may be spreading the disease.

The Study
The primary reported symptoms of COVID-19 are cough, fever and 
breathing problems. But; diarrhea is also commonly reported and is now 
among the symptoms U.S. Centers for Disease Control and Prevention 
(CDC) lists on its COVID-19 Self-Checker guidelines.

With this in mind, Sravanthi Parasa, M.D., of Swedish Medical Center 
in Seattle, analyzed data from 29 different COVID-19 studies. More 
precisely, Parasa and her colleagues reviewed data from nearly 1,500 
studies of COVID-19 and focused on the results from the 29 that included 
data on gastrointestinal symptoms. Those studies had a total enrollment of 
4,805 participants.

The Findings
Overall, the researchers found that 7.4 percent of the participants in the 29 
studies reported diarrhea and 4.6 percent experienced nausea or vomiting. 
Eight of those studies reported fecal tests that were positive for SARS-
CoV-2, with viral shedding—a measure of contagion—detected in feces in 
40.5 percent of enrolled patients.

While just 12 percent of patients infected with SARS-CoV-2 reported that 
they experienced gastrointestinal symptoms, more than 40 percent shed 
virus via feces—meaning, they were contagious. The review also found 
that between 30 percent to 50 percent of COVID-positive patients may 
have positive fecal swab samples, which confirms that transmission is 
possible in other ways apart from respiratory droplets. The presence of live 
virus in stool and data showing fecal shedding continuing for days after 
hospitalization is “particularly concerning,” wrote the study authors. 

Testing Strategy: COVID-19 May Spread via Fecal Matter & Not Just 
Respiratory Droplets

Get it while it's fresh! New content daily Get it while it's fresh! New content daily 
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At-home specimen collection for SARS-CoV-2 diagnostic testing requires a 
leap of faith, namely, that patients can do an adequate job of self-collecting 
the nasal and nasopharyngeal samples on which testing is performed. But 
a new study suggests this may not be all that big a leap of faith after all. 

The Diagnostic Challenge
The most reliable and widespread method for detecting the SARS-CoV-2 
virus is reverse transcription polymerase chain reaction (RT-PCR) testing 
performed on tissue samples collected from the patient’s nasal passages. 
The common consensus is that it takes a healthcare professional to 
perform this operation. However, there is a price to pay. In addition to 
tying down desperately needed trained laboratory personnel, relying on 
professionals to collect test samples: 

 f Directly exposes sample collectors to risk of contracting the virus from 
the patient; 

 f Requires them to utilize N95 masks and other precious personal 
protective equipment; and 

 f Requires patients to leave their homes and travel to a healthcare 
treatment or collection site. 

Will Self-Collection Yield Accurate Test Results? 
Home collection eliminates all of these problems. But it also carries a risk 
to the extent it is based on the premise that patients are actually capable 
of swabbing their own nostrils. The new study, which was published in the 
June 12 The Journal of the American Medical Association, the validity of 
that premise. 

Researchers at the Stanford University School of Medicine enlisted 
participants whom had previously tested positive for the SARS-CoV-2 
virus. After contacting them by phone, they provided the participants a set 
of written instructions and a short video about how to collect a nasal swab 
for testing. 

Participants were then asked to return to Stanford Health Care for drive-
through testing. At that visit, participants collected their own specimens by 
swabbing both nostrils. A physician then collected two additional samples 
using a nasal swab and a swab applied to the back of the throat and the 
tonsils. All three samples were then tested for the presence of the virus. 

The Study Findings
The researchers found that self-collection was effective. Thus, of the 30 
participants, 29 received identical results for all three samples. Eleven of 
the participants were positive, and 18 were negative. One participant’s self-

Emerging Tests: New Study Supports Accuracy of COVID-19 Testing on 
Self-Collected Nasal Samples 

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2767065?resultClick=1
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collected swab at the drive-through site revealed the presence of the virus, 
whereas the two swabs collected by the physician tested negative. 

The researchers also studied how long an infected person would test 
positive for the COVID-19 after first experiencing symptoms. Twenty-three 
participants reported that they first experienced symptoms between four and 
37 days prior to returning for the drive-through test. The timing of symptom 
onset was unavailable for seven of the participants. Of the 12 people who 
returned within two weeks after symptoms began, seven tested positive; of 
the 11 people who returned for testing more than two weeks after symptom 
onset, only two tested positive. 

Takeaway
The Stanford researchers were quick to point out that the preliminary 
findings were limited by small sample size, have limited generalizability, 
and need to be validated further in diverse clinical settings. These 
validation efforts are currently under way at Stanford, they noted. Still, 
while advocates of at-home COVID-19 sample collection methods should 
not be popping the champagne corks just yet, these preliminary results are 
encouraging and suggest that patients are, in fact, capable of collecting 
their own samples without need of a trained healthcare professional. 

At-Home COVID-19 Nasal Collection Kits with FDA 
Emergency Use Authorization

As of June 18, five test manufacturers have received Emergency Use Authorization from 
the FDA for an at-home nasal sample collection kit for COVID-19 testing: 

EUA COVID-19 Nasal Self-Collection Kits

EUA Date Company Product

April 21 LabCorp COVID-19 RT-PCR test, originally authorized March 16 
+ reissued as at-home self-collection kit on April 21

May 15 Everlywell, Inc. Everlywell COVID-19 Test Home Collection Kit

May 28 Quest Diagnostics Self-collection Kit for COVID-19

May 28 PrivaPath 
Diagnostics, Inc.

LetsGetChecked Coronavirus (COVID-19) Test

Find everything online at www.G2intelligence.com
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are more consequential, because infected persons, including those who 
are asymptomatic, are not isolated or quarantined when they should be 
making them free to potentially infect others.

Inaccuracy is particularly dangerous for antibody tests relied on to 
determine whether persons are immune. In this case, false positives are 
the chief threat by emboldening people who are not actually immune to 
believe and act as if they were. Moreover, even antibody tests capably of 
accurately identifying previous infections remain an iffy proposition for 
reopening purposes to the extent that it remains unclear whether having 
SARS-CoV-2 antibodies confer immunity against reinfection. In fact, the 
World Health Organization (WHO) has argued that there is insufficient 
evidence to use positive test results to support the lifting of restrictions on 
individuals.

The Need for a Reference Standard
Given the need to know how well tests rule out infection, a group of 
Harvard and Yale physicians have called for urgent assessment of the 
sensitivity of coronavirus diagnostics in asymptomatic people to stop false 
negatives. In a paper published in the New England Journal of Medicine, 
the authors call for development of a reference standard for measuring 
the sensitivity of COVID-19 tests in asymptomatic people who may not 
be isolated and can potentially infect others. It is important to review 
assessment of test accuracy by the Food and Drug Administration (FDA) 
and clinical researchers, as well as interpretation of test results in a 
pandemic, the authors wrote.

The authors came to five conclusions: 
1. Diagnostic testing will help in safely opening the country only if the 

tests are highly sensitive and validated under realistic conditions 
against a clinically meaningful reference standard. 

2. The FDA should ensure that manufacturers provide details of tests’ 
clinical sensitivity and specificity at the time of market authorization; 
tests without such information will have less relevance to patient care.

3. Measuring test sensitivity in asymptomatic people is an urgent priority. 
It will also be important to develop methods, e.g., prediction rules, for 
estimating the pretest probability of infection (for asymptomatic and 
symptomatic people) to allow calculation of post-test probabilities after 
positive or negative results. 

4. Negative results even on a highly sensitive test cannot rule out 
infection if the pretest probability is high, so clinicians should not 
trust unexpected negative results, i.e., assume that a negative result 
is a “false negative” in a person with typical symptoms and known 
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exposure). It is possible that performing several simultaneous or 
repeated tests could overcome an individual test’s limited sensitivity; 
however, such strategies need validation.

5. Thresholds for ruling out infection need to be developed for a variety of 
clinical situations. Since defining these thresholds is a value judgement, 
public input will be crucial.

Takeaway
“Designing a reference standard for measuring the sensitivity of SARS-
CoV-2 tests in asymptomatic people is an unsolved problem that needs 
urgent attention to increase confidence in test results for contact-tracing 
or screening purposes. Simply following people for the subsequent 
development of symptoms may be inadequate, since they may remain 
asymptomatic yet be infectious,” the authors wrote. 
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