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ABSTRACT Serologic methods are an important part of a clinical laboratory’s port-
folio of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) tests and are
essential to the broader response to coronavirus infectious disease 2019 (COVID-19),
including epidemiological studies and vaccine development. There are currently a
number of commercial SARS-CoV-2 antibody tests with emergency use authorization
(EUA) from the U.S. Food and Drug Administration. In this issue of the Journal of
Clinical Microbiology, H. E. Prince, T. S. Givens, M. Lapé-Nixon, N. J. Clarke, et al.
(J Clin Microbiol 58:e01742-20, https://doi.org/10.1128/JCM.01742-20, 2020) report the
results of their evaluation of the agreement of 4 high-throughput EUA tests for
SARS-CoV-2 IgG: Abbott Architect, DiaSorin Liaison, Euroimmun, and Ortho Vitros. They
showed excellent agreement between the tests and rare false-positive reactivity for all
tests.

The global pandemic of coronavirus infectious disease 2019 (COVID-19) has placed
unprecedented demands on the capacity of laboratory medicine and public health

systems. An adequate public health response to COVID-19 requires broad testing with
accurate and reliable laboratory methods, particularly given the high proportion of
asymptomatic infections (1, 2). Acute COVID-19 cases are diagnosed using nucleic acid
amplification and antigen detection tests. Serologic tests generally provide accurate
diagnosis when performed on specimens collected at least 10 to 14 days after symptom
onset (3), but performance varies widely among tests and methods (4). There are now
a number of commercially available serologic tests that have received emergency use
authorization from the U.S. Food and Drug Administration (https://www.fda.gov/med-
ical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical
-devices/vitro-diagnostics-euas#individual-serological; accessed 18 August 2020). Com-
mercial serologic methods target host antibodies specific to several severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) epitopes, including the nucleocapsid
protein, the spike protein, and the receptor binding domain of the spike protein. Given
the novelty of SARS-CoV-2 and the laboratory methods used to detect SARS-CoV-2
infections, it is important to thoroughly vet their performance using rigorously de-
signed studies in real-world settings. Our knowledge of SARS-CoV-2, COVID-19, and the
performance of laboratory diagnostic tests for SARS-CoV-2 is expanding rapidly. There
are a large number of published studies describing the performance of serologic tests
for SARS-CoV-2, but many suffer from design flaws, including small sample size and
patient selection bias (4). High-quality studies evaluating the performance of serologic
tests for SARS-CoV-2 are needed.

Prince et al. evaluated the performance and concordance of 4 high-throughput
serologic tests for detection of SARS-CoV-2 IgG targeting either nucleocapsid or spike
protein (5). These immunoassays included a chemiluminescent microparticle immuno-
assay that targets the nucleocapsid protein (Architect SARS-CoV-2 IgG test [Abbott
Laboratories, Abbott Park, IL]), 2 chemiluminescent immunoassays that target the spike
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protein (Liaison SARS-CoV-2 S1/S2 IgG [DiaSorin, Stillwater, MN] and Vitros anti-SARS-
CoV-2 IgG [Ortho Clinical Diagnostics, Raritan, NJ]), and an enzyme-linked immunosor-
bent assay that targets the spike protein (anti-SARS-CoV-2 ELISA [IgG] [Euroimmun,
Mountain Lakes, NJ]). The investigators selected consecutive serum specimens with
either positive (n � 600) or negative (n � 600) results by the Architect test for subse-
quent analysis by the 3 spike protein-based tests. Of note, the study design incorpo-
rated inhibition assays using soluble SARS-CoV-2 proteins to robustly assess the spec-
ificity of the Architect, Liaison, and Euroimmun tests. The investigators used a
consensus reference standard—agreement of at least 3 of the 4 tests evaluated—
against which individual tests were compared. They found a high level of agreement,
within the consensus interpretation, across all tests for 1,194 (99.5%) specimens. Of
these, 1,109 specimens (92.9%) showed complete agreement. Agreement of the indi-
vidual tests with the negative consensus interpretation ranged from 96.7% for the
Euroimmun test to 100% for Vitros. Agreement with the positive consensus interpre-
tation was lowest for Liaison at 94.3%. Of 36 specimens with false-negative results, 33
were with Liaison. Agreement with the positive consensus interpretation for the
remaining tests ranged from 99.7% for Architect to 100% for Vitros. There were 49
specimens that were positive in only one assay. Retesting of these specimens in the
respective instrument platform by inhibition assays showed that only 2 of these
specimens were true positives. Nonetheless, false-positive reactivity was rare (�1.7% of
all specimens for a given test). A limitation of the study was a lack of clinical information
for patients from whom the serum specimens were collected. The ability to disaggre-
gate data based on timing of specimen collection relative to symptom onset or
exposure can provide valuable context for evaluating test sensitivity. The presence and
severity of symptoms are also helpful information when serologic tests are assessed, as
persons with asymptomatic or mild infections are known to exhibit a less robust
antibody response (6).

Other investigators have reported similar performance among these 4 commercial
tests in head-to-head comparisons (7, 8). Jääskeläinen et al. reported more variability in
sensitivity and specificity among the Architect, Euroimmun, and Liaison tests compared
to a microneutralization test, but this study included a relatively small number of
specimens, and most were collected less than 15 days after onset of symptoms (9). The
time from symptom onset to specimen collection will affect the sensitivity of SARS-
CoV-2 serologic tests. Several investigators have reported higher sensitivity of the
Architect (10–12) and Euroimmun (13) tests when they were performed on specimens
collected later in the course of infection.

Prince et al. compared a nucleocapsid-based test (Architect) and 3 spike-based tests
(Euroimmun, Liaison, and Vitros) and showed a high level of agreement (5). Similarly,
others have reported similar performance between nucleocapsid and spike-based IgG
immunoassays (6, 14). However, Burbelo et al. reported that nucleocapsid antibodies
emerge before spike antibodies, resulting in higher sensitivity of a nucleocapsid-based
test in some specimens (15).

Some evaluations of commercial SARS-CoV-2 serologic tests have used neutraliza-
tion tests such as microneutralization (9) and plaque reduction (6) as the reference
method and basis for reporting sensitivity and specificity of the tests being evaluated.
Prince et al. used a different approach, by selecting specimens based on results from
the Architect test and then assessing agreement between the immunoassay methods
using a consensus reference standard.

Together, these studies demonstrate that these 4 high-throughput commercial
SARS-CoV-2 IgG EUA tests targeting either nucleocapsid or spike protein and repre-
senting different assay formats have excellent agreement.

In summary, serologic tests are an important part of a laboratory’s portfolio of
SARS-CoV-2 tests. A number of commercial EUA SARS-CoV-2 IgG tests are available for
implementation in clinical laboratories. Prince et al. provide important real-world data
to help laboratory scientists and administrators make decisions on which test systems
to select and implement.
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