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Abstract. Point-of-care (POC) tests to detect SARS-CoV-2 antibodies offer quick assessment of serostatus after natural infection or vaccination. We compared the ﬁeld performance of the BioMedomics COVID-19 IgM/IgG Rapid Antibody Test against an ELISA in 303 participants enrolled in a SARS-CoV-2 household cohort study. The rapid antibody
test was easily implemented with consistent interpretation across 14 users in a variety of ﬁeld settings. Compared with
ELISA, detection of seroconversion lagged by 5 to 10 days. However, it retained a sensitivity of 90% (160/177, 95% conﬁdence interval [CI] 85–94%) and speciﬁcity of 100% (43/43, 95% CI 92–100%) for those tested 3 to 5 weeks after symptom onset. Sensitivity was diminished among those with asymptomatic infection (74% [14/19], 95% CI 49–91%) and
early in infection (45% [29/64], 95% CI 33–58%). When used appropriately, rapid antibody tests offer a convenient way
to detect symptomatic infections during convalescence.

enrollment (D1) and/or roughly 4 weeks later (D28), totaling
573 BioMedomics LFA tests collected throughout the study
(Supplemental Figure 2). Testing was performed in various
locations, including a mobile unit van (n 5 359), participants’
homes (n 5 99), and the RDC (n 5 86). Ninety-nine percent
(303/306) of those offered the rapid antibody test consented
to testing; the three participants who declined were , 18
years of age. In comparison, venipuncture for serologic testing was declined or unsuccessful in 10% (30/299) of those
eligible for collection. (Venipuncture was not attempted in
four participants who were either , 6 years old or admitted
to the hospital.)
LFA test results demonstrated good inter-user congruence
in terms of overall positive versus negative status. Tests
were read and entered into a REDCap study database via
tablet by 14 study staff over the course of the study, either
by the staff member performing the ﬁnger prick (e.g., study
nurse, phlebotomist) or by an undergraduate research assistant. Results were identiﬁed as positive or negative for IgM
and IgG, with positive bands further speciﬁed as strong
(deﬁnitively present at a glance) or faint (present, but may be
difﬁcult to see at a glance) (Figure 1). An LFA test was considered positive if either or both the IgM and IgG bands were
at least faintly present. Overall, 94% (239/256) of positive
BioMedomics LFAs displayed an IgG band (either IgM2/
IgG1 or IgM1/IgG1), with 64% (165/256) showing a strong
IgG band. A blind reader had 97% agreement (305/313) with
the ﬁeld results on overall test positivity (IgM1 or IgG1)
through independent assessment of LFA tests that were
captured in photographs (313/573). The majority of discrepant tests (5/8) were read as negative in the ﬁeld but positive
with only a faint IgM band in the blind read.
Serum samples collected alongside the BioMedomics LFA
were tested using an in-house ELISA based on the SARSCoV-2 spike RBD. This anti-RBD ELISA was previously evaluated on a large panel of well-characterized samples and
shown to have high sensitivity (98%) and speciﬁcity (100%)
for detecting SARS-CoV-2 infection 9 days after symptom
onset.11 On the basis of this previous testing, an ELISA test
was considered positive if the total Ig optical density (OD)

Point-of-care (POC) tests to detect SARS-CoV-2 antibodies have great potential to expand global capacity for
COVID-19 testing and surveillance.1–4 As their use extends
beyond traditional clinical settings to help determine serostatus after infection or vaccination, evaluating test performance against laboratory assays at the POC—not just in
controlled laboratory settings5–7—is essential. The BioMedomics COVID-19 IgG/IgM Rapid Antibody Test is a lateral
ﬂow immunoassay (LFA) that detects antibodies to the
SARS-CoV-2 spike protein receptor binding domain (RBD).
Like most LFA antibody tests, it requires only a few drops of
ﬁnger-prick blood to yield results within 10 to 15 minutes
(Figure 1).8 Although the assay was removed from the U.S.
Food and Drug Administration list of rapid antibody tests
authorized for emergency use and distribution in the United
States,9 the BioMedomics LFA was validated by two independent sample repositories,4,5 has obtained CE certiﬁcation in the European Union, and is being used globally in
hospitals, clinics, and government agencies.
Here, we describe its ﬁeld use and performance characteristics compared with a laboratory ELISA among 303 participants enrolled in the University of North Carolina at Chapel
Hill (UNC) COVID-19 Household Transmission (CO-HOST)
study (NCT04445233).10 The CO-HOST study received ethical approval from the Institutional Review Board at UNC. It
was conducted in central North Carolina between April and
November 2020, before the availability of COVID-19 vaccination (Supplemental Figure 1).10 Adults were enrolled 1 to 5
days after testing positive for SARS-CoV-2 by polymerase
chain reaction (PCR) at the UNC Respiratory Diagnostic
Center (RDC), if they lived with one or more household contacts who also agreed to participate in the study.
The LFA was widely accepted and easily implemented in
different settings. BioMedomics rapid antibody tests were
performed at the POC on 303 participants at study
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FIGURE 1. BioMedomics LFA test results for (A) negative reading, (B) only IgG positive reading, (C) only IgM positive reading, and (D) both IgG
and IgM positive readings. This ﬁgure appears in color at www.ajtmh.org.

was at least 0.376. The levels of RBD binding antibodies correlated highly with neutralizing antibody titers. Using 20 mL
of serum spiked with human anti-RBD monoclonal IgG
(CR3022), the detection limit of the anti-RBD ELISA is 60 pg
of CR3022. In comparison, the analytic sensitivity of the BioMedomics LFA was found to be 20 and 10 ng for strong and
faint bands, respectively (Supplemental Figure 3). On the
basis of two titrations performed, 20 ng of CR3022 corresponds to approximately 1.7 OD in the ELISA.
Despite the lower analytic sensitivity of the LFA compared
with ELISA, the BioMedomics rapid test showed excellent
sensitivity and speciﬁcity at 1-month convalescent testing
compared with ELISA as the gold standard. On the basis of
220 tests administered on or around D28, of which 177 were
from individuals who tested ELISA-positive at D28 and 43
were from individuals who tested ELISA-negative at D28, the
sensitivity of the LFA (any positive bands) was 90% (160/
177, 95% conﬁdence interval [CI]: 85–94%) and speciﬁcity
was 100% (43/43, 95% CI: 92–100%) (Supplemental Figure
2). This translates to a positive predictive value of 100% and
negative predictive value of 72% in this highly exposed outpatient cohort. In keeping with excellent sensitivity at D28,
the LFA detected 91% (51/56) of those who seroconverted
over the course of the study based on ELISA testing (ELISAnegative at D1 then ELISA-positive at D28).
For ELISA-positive cases that were missed by LFA at D28
(n 5 17), the ELISA IgG OD was generally lower than the
measured analytic sensitivity of the BioMedomics LFA
(median OD: 0.7, interquartile range: 0.3–1.6). Among these
17 low-titer participants, nine had conﬁrmatory positive PCR
results, three were asymptomatic, and the remaining ﬁve
each reported less than 1 week of symptoms.
At D1, when most infected participants were early in infection and presumably just starting to generate antibodies, the
LFA showed decreased sensitivity compared with ELISA
(LFA-ELISA discrepant results at D1 are depicted as hollow
and gray circles in Figure 2; these were interpreted

regardless of subsequent results at D28). In 279 tests completed at D1, of which 64 were from ELISA antibody-positive
individuals and 124 from ELISA antibody-negative individuals, the LFA was positive in only 45% (29/64, 95% CI:
33–58%) of ELISA-positive samples. As expected, samples
that were LFA-negative displayed a lower ELISA total Ig OD
compared with samples that were both ELISA and LFApositive (median OD 0.6 versus 2.0 for ELISA1/LFA– versus
ELISA1/LFA1 samples, respectively, P , 0.0001) (Supplemental Figure 4). There were 7 D1 samples that were ELISAnegative, yet LFA-positive (Supplemental Figure 2). Five of
seven were conﬁrmed as SARS-CoV-2-positive based on
PCR or subsequent D28 ELISA antibody testing. Both of the
remaining two were IgM1/IgG– and most likely false
positives.

FIGURE 2. ELISA Total Ig OD at Day 1 of study enrollment (D1) and
Day 28 (D28) in individuals who were already ELISA-positive at D1.
Data are categorized based on positivity of the BioMedomics LFA at
D1 vs D28. The threshold of ELISA positivity was 0.376 OD. ELISA Ig
titers increased from D1 to D28, with most LFA-ELISA discrepancies
at D1 occurring among those with lower Ig titers at D1. This ﬁgure
appears in color at www.ajtmh.org.
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FIGURE 3. Time to antibody positivity. (A) Using samples collected from COVID+ participants, sensitivity was calculated based on the number of
days from symptom onset on the day of sample collection. Data from asymptomatic participants is based on samples collected at D28 only.
Excluding data points for the interval of 15 to 21 days, graphs were made for (B) ELISA total Ig and BioMedomics LFA IgG/IgM, (C) ELISA IgG and
BioMedomics LFA IgG, and (D) ELISA IgM and BioMedomics LFA IgM. This ﬁgure appears in color at www.ajtmh.org.

Sensitivity of the LFA was also diminished among those
with asymptomatic SARS-CoV-2 infection. As part of the
study, nasopharyngeal and/or nasal mid-turbinate swabs
were collected at enrollment and on D7, D14, and D21. These
were tested using a CDC reverse transcriptase quantitative
PCR protocol authorized for emergency use.12 We deﬁned
asymptomatic cases as those who reported no or one cumulative symptoms in daily symptom diaries collected over 14
days, as long as the one symptom was not fever, shortness
of breath, or anosmia. Among those who were SARS-CoV-2
PCR-positive but asymptomatic, the sensitivity of the LFA at
D28 was 74% (14/19, 95% CI: 49–91%), compared with
92% (11/12, 95% CI: 62–100%) for the ELISA (Figure 3).
Finally, we compared time to positivity for the BioMedomics LFA versus ELISA. Compared with ELISA, the LFA
lagged in detecting seroconversion by 5 to 10 days (Figure
3B). To look at time to antibody positivity over time, we
selected all SARS-CoV-2-positive individuals in the study,
deﬁned as those who were PCR-positive at any study visit or
ELISA-positive at D28. Participants had variable symptom

onset ranging anywhere from 2 weeks before study D1 to 2
weeks after D1. This enabled us to assess the proportion of
individuals who tested positive by each test according to the
number of days since symptom onset (Figure 3A). ELISA testing was positive in a majority of participants roughly 1 week
after symptom onset, whereas seroconversion occurred in
the majority of cases 2 to 3 weeks after symptom onset. IgM
testing was less likely to be positive in either assay.
Widespread deployment of POC testing for SARS-CoV-2
could transform the global COVID-19 response, helping individuals quickly understand whether they were previously
infected or developed a robust response to vaccination, and
informing health ofﬁcials on the level of community protection that may be present. Antibodies to the spike protein
RBD, measured by the BioMedomics LFA and by many similar rapid antibody tests, correlate with neutralizing antibody
titers11,13 and account for 90% of the neutralizing activity
in SARS-CoV-2 immune sera.14,15 However, threshold levels
of neutralizing antibodies for SARS-CoV-2 immunity and
protection have not been ascertained because even low
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levels of neutralizing antibodies have been shown to provide
protection in nonhuman primates.16 Our study provides
insight into how SARS-CoV-2 lateral ﬂow assays are likely to
perform in POC settings when used by individuals other than
laboratory professionals.
Reassuringly, performance of the BioMedomics COVID-19
IgG/IgM Rapid Antibody Test at the POC was congruent
with its analytic sensitivity and matched previous laboratory
assessments of its performance.17,18 When used 1 month
after the onset of symptoms, it demonstrated robust sensitivity (90%) and complete speciﬁcity (100%) in a heavily
exposed household cohort. Sensitivity was diminished early
in infection and in those who never developed symptoms
(74%), likely due to the presence of lower antibody titers.19
The number of true false positives early in infection, when
serologic testing is not recommended, appeared low, with
only two detected among 499 tests, due to false-positive
IgM bands. Additional POC studies should be completed in
lower prevalence cohorts, in those 6 to 12 months postrecovery, and vaccinated individuals to add to our understanding of how SARS-CoV-2 rapid antibody tests will perform in
real-world settings where they are most needed.
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