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Summary
A critical component of the COVID-19 response is a better understanding of how many people
in the population have been infected. This has been particularly challenging with COVID-19 due
to the lack of diagnostic testing capacity and the substantial occurrence of asymptomatic
infections. The population-level data that can be gained from serology antibody tests will help
decision makers understand the overall prevalence of the disease, calculate accurate disease
and fatality rates, and plan for subsequent waves.
Serology antibody tests are blood-based tests that detect antibodies generated against foreign
pathogens and can be used to identify whether a person has been exposed to that pathogen in
the past. This is particularly helpful to understand the extent of infection in a population,
including identifying people who might be asymptomatic or have recovered. The body produces
different forms of antibodies, termed immunoglobulins (Ig), which perform specific functions
during and after an infection. Antibodies mounted during an immune response to pathogen
exposure include IgM, IgA, or IgG. Among the IgM and IgG antibodies,
IgM typically appears mid-stage of infection while IgG develops ~2 weeks after infectioni.
Current research suggests that antibody response to SARS-Cov-2 lags behind symptom
onset by 7-12 daysii. While the immune response to SARS-CoV-2 is not well characterized at
this time, current research seems to indicate that IgG might be the most specific antibody to test
foriii. While these serologic tests can determine past infections, they provide minimal insight into
active, acute stage infections. In the case of SARS-CoV-2 virus, positive results do not prove
immunity, only an exposure.

Types of Serology Tests
There are two types of serologic antibody tests that are currently on the market—rapid point of
care (POC) tests and enzyme-linked immunosorbent assays (ELISA).
•

Serologic rapid POC tests are popular because they yield fast results (about 15
min), can be done at the point of care, and are easy to use. These qualitative tests
are generally developed as lateral flow assays (LFA), similar to pregnancy tests, and
report presence or absence of antibodies in blood or serum samples. Generally, many
POC tests have received Clinical Laboratory Improvements Act of 1988 (CLIA) waivers,
meaning that the tests are so simple to conduct, with low possibility for user error, that
they can be performed outside of a traditional laboratory. That is, they can be performed
in settings like pharmacies, physician offices, or even at home. In fact, the U.S. Food
and Drug Administration (FDA) recently clarified that when it grants an Emergency Use
Authorization (EUA) for a point-of-care test, that test is deemed to be CLIA-waivediv.
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While there are many benefits with serological testing, several challenges remain and
will be covered in the upcoming sections of this document.
•

ELISA assays are tests that are performed in an approved laboratory and can provide
qualitative or semi-quantitative results (positive, negative, or indeterminate). Numerous
quantitative ELISA tests are commercially available and can be used to determine the
level of antibodies. The turnaround time for the results of the ELISA is determined by the
personnel performing the testing. The ELISA results could be available in a matter of
hours if performed in-house where the specimen was collected, or up to a few days later
if being sent to an off-site reference laboratory.

For additional information about serology tests, please refer to this educationalv summary
from FDA.

Challenges and Limitations of Serology Testing
Interpretation of antibody tests
Since serology testing is not recommended for diagnosing COVID-19 in an acutely ill patient, it
is not considered a diagnostic test. This is because positive results, the presence of IgM, IgG, or
IgA, generally provide insights into past exposure to SARS-CoV-2. Furthermore, negative
results, the absence of IgM, IgG, or both, do not mean that the patient is not infectious nor that
the patient does not have the virus or disease. A negative result could indicate that the patient
did not mount a detectable immune response at the time of the testing.
Immune responses also vary by patient, in terms of how many antibodies they form and how
quickly they make antibodies. It is also important to note that currently there is no evidence that
antibodies provide protection (lasting or short term) from the reinfection with SARS-CoV-2
Accuracy
At this time, most serological tests currently available on the market have not been evaluated by
the FDA. Individual tests have different performance characteristics based on the manufacturer
design and quality control. Also, because of the nature of the tests, there will likely be false
positives, as a result of cross-reaction with antibodies to more common human coronaviruses.
Elements used to determine the accuracy of serology tests include sensitivity (the tests’ ability
to detect antibodies, true positive) and specificity (the ability to distinguish people who are
infected from those who are not, true negative). These reports can be used to compare
accuracy across the available tests.
•

•

A recent, small study published in the preprint server, MedRxivvi, evaluated the
performance of three ELISA and six POC commercially available SARS-CoV-2-specific
tests. Specificity and sensitivity of the ELISA tests ranged from 93-100% and 65-90%,
respectively. Specificity for the POC tests ranged from 80-90%, and sensitivity
between 80-100%.
While this analysis only evaluated a subset of the available serological tests, it provides
evidence that some tests perform better than others and that further analysis of all
commercially available tests are needed.
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Availability and FDA Validation
There are several serology tests being marketed online, particularly POC tests. All commercially
available ELISA tests provide qualitative or semi-quantitative results (Positive, Negative, or
Indeterminate).
Guidance from the FDA has changed over the past two months. On March 16, 2020, the FDA
stated that it did not intend to object to the development and distribution by commercial
manufacturers nor the development and use by laboratories of serology tests to identify
antibodies to SARS-CoV-2, thus providing regulatory flexibility and limited oversight on the
validation of these testsvii. Figure 1 shows the distribution of serology tests on the market in the
United States; as of June 01, 2020, there were 15 tests with EUA— three LFAs and nine
ELISAs.
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Figure 1: Summary of serological tests with EUA status as of
06/01/2020

The FDA released new guidance on May 4, 2020, which requires manufacturers marketing their
tests to file applications for EUA and submit validation dataviii. This new policy is meant to give
FDA more oversight. However, it still allows unapproved medical products to be used without
being subjected to a full-fledged review.
Additionally, the FDA recently posted test performance dataix for serology tests with EUA which
provides explanations and context for test results, including Positive and Negative Predictive
values (PPV and NPV). These values take into account the percentage of individuals in the
population who have antibodies to SARS-CoV-2, termed prevalence. Given how prevalent
individuals with antibodies are in a population, the PPV and NPV values provides how likely it is
that a person who receives a positive or negative result from a test truly does or does not have
antibodies to SARS-CoV-2, respectively.

Best Practices
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Using LFA antibody tests for COVID-19 has gained traction over the past few weeks due the
rapid turnaround time as decision makers strive to quickly understand the extent of SARS-CoV2 infections in their communities. However, recent advice from the World Health
Organizationx has indicated these antibody point of care tests should only be used
in research settings and not for making clinical decisions. This WHO report cites the
delayed development of antibodies to SARS-CoV-2 during the course of infection.
Additionally, FDA has recommendedxi that serological tests be used only to detect
antibodies to SARS-CoV-2 in order to identify people with past exposures and those
recovered from COVID-19, rather than as the sole basis for diagnosis of COVID-19. Molecular
(RT-PCR) based testing continues to be recommended for diagnosis of SARS-CoV-2.

Path Forward
More work is needed to:
•
•
•

Understand the clinical and population significance of IgM and IgG titers as it relates to
conferring long-term immunity and protecting against reinfection of SARS-CoV-2.
Understand the performance characteristics of commercially available serologic tests;
and
To scale PCR-based diagnostic testing widely in the community and other settings to
support federal and state plans to safely re-open local economies.
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