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Abstract

Introduction: Serological testing in SARS-CoV-2 infection is gaining both pa-
tients’ and clinicians’ attention. Antibody assessment has potential multidi-
rectional utility, hampered by the scarcity of clinical validation studies of the
tests available on the market. Therefore, this study aimed to provide some
evidence on the clinical utility of anti-SARS-CoV-2 commercial assays, based
on the comparison of the results obtained with different methods.
Material and methods: The study included 52 samples from patients and
healthy volunteers. The control samples (n = 20) were obtained during the
SARS-CoV-2 pandemic. The case cohort consisted of 32 consecutive patients
referred to the Diagnostyka medical laboratory for anti-SARS-CoV-2 anti-
body testing. For the purpose of this study, the MAGLUMI chemilumines-
cent immunoassay (CLIA) was chosen as a comparative method. All samples
were tested with this method, as well as with the Euroimmun enzyme-linked
immunosorbent assay (ELISA) and five different lateral flow immunoassays
(LFIAS).

Results: The results obtained in this study provide evidence for high overall
concordance between the comparative CLIA method and both ELISA and
different LFIAs. The agreement between CLIA and LFIAs was 92.3-98.0% for
IgG and 90.0-96.1% for IgM, depending on the kit. The concordance be-
tween CLIA and ELISA was 92.3% for 1gG and 75.0% for IgA (compared to the
MAGLUMI CLIA 1gM).

Conclusions: The results obtained in this study provide evidence for high
overall concordance between the comparative CLIA method and different
LFIAs. This could justify the use of LFIAs in some settings, where automated
assays are not available, provided that some limitations are considered.

Key words: lateral flow immunoassay, chemiluminescent immunoassay,
enzyme-linked immunosorbent assay, COVID-19.

Introduction

The COVID-19 pandemic was announced by the WHO on 11 March
2020, only a few months after its etiological factor, the novel coronavirus
SARS-CoV-2, had been identified. There is currently no specific treatment
for this potentially fatal disease, but efforts around the world are being
made towards combining antiviral and supportive therapy [1]. The accu-
rate and immediate diagnosis is crucial for hampering the spreading of
the disease and enabling its early treatment. The gold standard for labo-
ratory diagnosis of COVID-19 is detection of viral RNA in the respiratory
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tract by means of a nucleic acid amplification test
(NAAT), such as real-time RT-PCR [2]. However, the
results of this test may be affected by improper
sampling and mishandling of the specimen, lead-
ing to false negative results. Also, the sensitivity of
the molecular methods is the highest in the first
7 days from the symptoms onset and gradually
decreases afterwards [3, 4]. Simultaneously, the
sensitivity of anti-SARS-CoV-2 antibody detection
between 8 and 13 days from the symptoms on-
set is reported to be 90% [3]. Hence, it has been
proposed to employ serological testing as an aux-
iliary means of COVID-19 diagnosis [5]. Apart from
diagnosis, serological testing is used in the epide-
miological investigations — determining seroprev-
alence, previous exposure and contact tracing. In
the future, antibody detection and quantification
may be useful during convalescent plasma treat-
ment, vaccine evaluation and possibly identifying
individuals who are immune to the disease [6, 7].

Currently no harmonized global guidelines or
recommendations on the use of serological tests
in COVID-19 are available. A thorough validation
of the commercial methods on clinical samples
is still lacking. Simultaneously, there are multiple
assays available on the market and the demand
from both clinicians and patients is recognized [8].
Generally, automatized immunoassays seem to be
better validated, but in many locations they may
not be available and hence the rapid immunochro-
matography assays (lateral flow immunoassays —
LFIAs), suited to point-of-care testing, may also be
useful. As shown by several instances, the perfor-
mance of LFIA tends to be doubtful [9, 10]. Howev-
er, this may differ between various producers and
should be further elucidated.

The aim of this study is therefore to compare
the results obtained with different LFIAs with the
results of the chemiluminescent immunoassay
(CLIA) method (MAGLUMI) and automated en-
zyme-linked immunosorbent assay (ELISA) (Euro-
immun). This may shed some light on the clinical
utility of the lateral flow assays and facilitate the
selection of serological assays.

Material and methods
Patients and serum samples

This study included 52 samples from patients
and healthy volunteers. All 52 samples were
tested using CLIA (MAGLUMI, Snibe Diagnostic,
Shenzhen, China), automated ELISA (Euroimmun,
Liibeck, Germany) and 5 different LFIAs. The con-
trol samples (group A) were obtained during the
SARS-CoV-2 pandemic from anonymous healthy
volunteers (26-69 years; 13 females, 7 males)
with no history of SARS-CoV-2 infection (no symp-
toms or contact with a confirmed COVID-19 case,

based on a questionnaire, n = 20). The case cohort
(group B) consisted of 32 consecutive patients re-
ferred to the Diagnostyka medical laboratory for
anti-SARS-CoV-2 antibody investigation with the
MAGLUMI CLIA assay (group B).

For the purpose of this study, CLIA was chosen
as a comparative method. According to the CLIA
results, the patients from the case group were di-
vided as follows:

—subgroup B1: 19 patients who were both IgG
and IgM negative,

— subgroup B2: 7 patients who were IgG positive
but IgM negative,

— subgroup B3: 6 patients who were both IgG and
IgM positive.

Serum samples were used for testing. The sam-
ples were aliquoted and, prior to testing, stored
refrigerated or frozen (-20°C) - if testing was to
be performed after 3 days from the blood draw.

The informed consent forms for participation in
the study were obtained from the control group
subjects. The study was approved by the local Eth-
ical Committee.

Serological assays

All the assays described below were performed
strictly according to the manufacturers’ instruc-
tions. The producers’ characteristics of the tested
immunoassays are provided in the Tables | and II.
The results of the study were analyzed and pre-
sented as percent positive agreement, percent
negative agreement and percent overall agree-
ment between the methods.

CLIA assay

CLIAs were performed on a MAGLUMI 800 an-
alyzer (Snibe Diagnostic, Shenzhen, China). Kits’
components include positive and negative control
samples.

The MAGLUMI 2019-nCoV IgM assay is a cap-
ture CLIA. Briefly, the immune complex formed of
IgM antibodies in the sample and anti-human IgM
antibodies-coated magnetic microbeads precipi-
tate in a magnetic field. Then SARS-CoV-2 recom-
binant antigen labeled with ABEI (N-(4-aminobu-
tyl)-N-ethylisoluminol) is added to form complexes
and the chemiluminescent reaction is started.

The MAGLUMI 2019-nCoV IgG assay is an in-
direct CLIA. Briefly, the immune complex formed
of 1gG antibodies in the sample and recombinant
SARS-CoV-2 antigen-coated magnetic microbeads
precipitate in a magnetic field. Then anti-human
IgG antibody labeled with ABEI is added to form
complexes and the chemiluminescent reaction is
started.

In both assays, the light signal is measured by
a photomultiplier as relative light units (RLUs),
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Table I. Characteristics of CLIA and ELISA assays provided by the producers

Kit name Producer Sensitivity (%) Specificity (%)
Anti-SARS-CoV-2 ELISA Euroimmun 1gG: 98.5
(1gG) 33 (< 10d since symptom onset)
80 (> 10d since symptom onset )
1gG + IgA
66.7 (< 10d since symptom onset)
100 (> 10d since symptom onset)
Anti-SARS-CoV-2 ELISA Euroimmun IgA: 92.5
(IgA) 50 (< 10d since symptom onset)
100 (> 10d since symptom onset)
1gG + IgA
66.7 (< 10d since symptom onset)
100 (> 10d since symptom onset )
MAGLUMI 2019-nCoV Snibe 1gG 91.21 IgG 97.33
1gG (CLIA) Diagnostics 18G + 1gM 95.6 18G + I1gM 96
MAGLUMI 2019-nCoV Snibe IgM 78.65 IgM 97.5
IgM (CLIA) Diagnostics 1gG + IgM 89.89 1gG + IgM 96.5

Table Il. Characteristics of LFIA assays provided by the producers

(Colloidal Gold)

Kit name Producer Sensitivity (%) Specificity (%) Accuracy (%)

2019-nCov/COVID-19 Hangzhou Realy IgG 96 1gG 100 1gG 98

1gG/IgM Rapid Test Tech Co. Ltd. IgM 92 IgM 100 IgM 96

Device

Covid-19 IgG/IgM Safecare Biotech NA NA 90.19

Rapid Test Kit (Hangzhou) Co. Ltd.

2019-nCoV IgG/IgM Hangzhou AllTest 1gG 100 1gG 98 1gG 98.6

Rapid Test Cassette Biotech Co. Ltd. IgM 85 IgM 96 IgM 92.9

Core Test — Test Core Technology 1gG 94 1gG 100 1gG 97.1

COVID-19 IgM/IgG Ab Co. Ltd. IgM 94 IgM 100 IgM 97.1
1gG + 1gM 97.6 1gG + IgM 100 1gG + IgM 98.8

SARS-CoV-2 1gG/IgM Shenzhen Watmind 1gG 96.52 1gG 98.52 NA

Ab Diagnostics Test Kit Medical Co. Ltd. g\ 94 IgM 97.73

which is proportional to the concentration of anti-
SARS-CoV-2 IgM or IgG antibodies present in the
sample. The thresholds of positivity are 1.0 AU/ml
for IgM and 1.1 AU/ml for 1gG. According to the
manufacturer’s declarations, the antibodies used
in these assays are directed against both CoV-S
(spike) and CoV-N (nucleocapsid) [11].

ELISA assay

Enzyme-linked immunosorbent assays (ELISAs)
were performed on the fully automated ELISA sys-
tem EuroLabWorkstation 45 (Euroimmun, Liibeck,
Germany). The ELISA kits include positive and neg-
ative control samples.

Anti-SARS-CoV-2 ELISA assays (Euroimmun,
Liibeck, Germany) provide a semiquantitative de-
termination of IgA and IgG antibodies against the
SARS-CoV-2. The microplate wells are coated with
SARS-CoV-2 recombinant S1 protein. The immune
complexes are formed between the recombinant
antigen and IgA or IgG anti-SARS-CoV-2 antibod-
ies present in the sample. To detect the bound

antibodies, a second incubation is carried out us-
ing an enzyme (peroxidase)-labelled anti-human
IgA or IgG (enzyme conjugate) catalyzing a color
reaction. Photometric measurement of the color
intensity is performed at a wavelength of 450 nm.

The results are evaluated semi-quantitative-
ly by calculation of the ratio of the extinction of
samples over the extinction of the calibrator. The
ratio interpretation is as follows: < 0.8 = negative,
> 0.8 to < 1.1 = borderline, > 1.1 = positive.

LFIA assays

Lateral flow chromatographic immunoassays,
also known as rapid or cassette tests, provide
qualitative detection of IgG and IgM antibodies
against SARS-CoV-2. This study included 5 differ-
ent kits: 2019-nCov/COVID-19 I1gG/IgM Rapid Test
Device (Realy Tech Co. Ltd., Hangzhou, China);
Covid-19 1gG/IgM Rapid Test Kit (Safecare Bio-
tech Co. Ltd., Hangzhou, China); 2019-nCoV IgG/
IgM Rapid Test Cassette (AllTest Biotech Co. Ltd.,
Hangzhou, China); Core Test - Test COVID-19 IgW/
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Table IlI. The results of anti-SARS-CoV-2 testing obtained with seven different immunoassays

Subgroup: Number of Anti-SARS-CoV-2 antibodies IgG
patients
MAGLUMI  Euroim-  RealyTech  SafeCare AllTech CoreTest ~ Watmind
(CLIA) mun (LFIA) (LFIA) (LFIA) (LFIA) (LFIA)
(ELISA)
A 20 0 0 0 0 0 0 0
B1 15 0 0 0 0 0 0 0
B1 2 0 1 0 0 0 0 0
B1 1 0 0 0 0 1 0 0

Subgroup: Number of Anti-SARS-CoV-2 antibodies IgM (or I1gA*)
patients MAGLUMI  Euroim-  RealyTech  SafeCare AllTech CoreTest  Watmind
(CLIA) mun* (LFIA) (LFIA) (LFIA) (LFIA) (LFIA)
(ELISA)

A 18 0 0 0 0 0 0 0
A 2 0 1 0 0 0 0 0
B1 13 0 0 0 0 0 0 0
B1 5 0 1 0 0 0 0 0
B1 1 0 0 0 0 1 0 0

The table illustrates the results of serological testing in the control and case cohorts, separately for late (IgG) and early (IgM or IgA)
immune response. The results are summed up within a given group according to the same constellation of the results. Group A: control
cohort, subgroup B1: patients tested negative for both IgG and IgM in CLIA; subgroup B2: patients tested negative for IgM but positive for
1gG in CLIA; subgroup B3: patients positive for both IgG and IgM in CLIA. O — negative result, 1 — positive result.

IgG Ab (Core Technology Co. Ltd., Beijing, China); are added to the well on the individual test cas-
SARS-CoV-2 IgG/IgM Ab Diagnostics Test Kit (Col-  sette, followed by incubation at room temperature
loidal Gold) (Watmind Medical Co. Ltd., Shenzhen, for 10-15 min. As a result, colored bands appear,
China). The producers provide no specific infor-  one in the control area (indicating validity of the
mation on the SARS-CoV-2 antigen used in their test), and — if the antibodies are present in the
tests. sample — one or two lines in the test area desig-

Briefly and typically, 1 droplet (ca. 20 pl) of the nated for IgM and 1gG separately. The test results
tested serum and 2 droplets of buffer (ca. 80 pl) are evaluated visually.
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Results

Out of the control serum samples none tested
positive for anti-SARS-CoV-2 IgM or 1gG. Two pa-
tients tested positive for anti-SARS-CoV-2 IgA (Eu-
roimmun). Those patients were asked for an ad-
ditional nasopharyngeal swab which was tested
with real-time RT-PCR and came out negative. Fur-
ther, the repeated testing after 2 weeks showed
no seroconversion — the IgA remained positive
with a similar antibody ratio and IgGs were still
absent. This could imply that IgA results were
falsely positive.

The rest of the patients from group A tested
negative in all immunoassays performed (Table Il1).

Case subgroup B1 consisted of 19 patients who
tested negative for both IgM and IgG in CLIA. For
these patients a few discordant results, mostly in
Euroimmun ELISA, were observed (Table Ill). High
concordance between the comparative method
and LFIAs was observed. Three of the tested LFIAs
had 100% concordance with the comparative CLIA
method in IgG testing and four in IgM testing. In
1 case the sample tested positive only in AllTech
LFIA both in IgG and IgM. In this subgroup, 1 case
should be considered inconclusive in 1gG testing,
having positive results in ELISA and two of the
tested LFIAs and negative results in CLIA and the
other three LFIAs.

Surprisingly, the tested ELISA (Euroimmun) had
higher discordance with CLIA than the LFIAs. In
discordance with CLIA, ELISA produced positive re-
sultsin IgG in 3 cases and in 5 cases in IgA testing.

Case subgroup B2 consisted of 7 patients who
in the comparative CLIA method tested positive in
IgG but negative in IgM. One patient was positive
only in 1IgG MAGLUMI, suggesting a false positive
MAGLUMI result. The remaining 6 cases of IgG
positive results were confirmed by most of the
other tests (Table Il1).

In this subgroup, the highest concordance with
the CLIA method was observed for LFIAs produced
by SafeCare and AllTech (6 out of 7 concordant re-
sults for 1gG and 7 out of 7 for IgM), whereas the
RealyTech LFIA produced contrary results in 4 out
of 7 cases in both antibody classes. Euroimmun
ELISA was concordant with CLIA in the 1gG test (in
6 cases) but completely discordant in IgM (in 6 out
of 7cases).

Subgroup B3 consisted of 6 patients for whom
positive results for both IgM and IgG were ob-
tained. In this subgroup 100% concordance for
IgG results was observed between the methods.
Full agreement of IgM results was also observed
between CLIA, ELISA and one of the tested LFIAs
(RealyTech). The other LFIAs tested produced neg-
ative results in 2, 3, or even 4 cases (RealyTech), as
shown in Table IlI.

The summarized agreements between the re-
sults of the tested methods in the whole group
of 52 subjects are shown in Table IV. The highest
agreement with the MAGLUMI method was found
for Watmind cassettes (98%) in IgG and for Safe-
Care cassettes in IgM. The lowest agreement was
observed for RealyTech and Euroimmun for I1gG
(92.3%), and for Euroimmun for IgM (75%). The

Table IV. The concordance of the results obtained with the comparative CLIA method and ELISA or 5 different LFIAs

Parameter Concordance of positive ~ Concordance of negative ~ Summarized concordance
results results

PPA (%) # of samples PNA (%) # of samples POA (%) # of samples
MAGLUMI  RealyTech IgG 69 9/13 100 39/39 92.3 48/52
'8C SafeCare 1gG 92 12/13 97 38/39 96.1 50/52
AllTest 1gG 92 12/13 95 37/39 94.2 49/52
CoreTest 1gG 77 10/13 100 39/39 94.2 49/52
Watmind 1gG 92 12/13 100 39/39 98 51/52
Euroimmun 1gG 92 12/13 92 36/39 92.3 48/52
MAGLUMI  RealyTech IgM 100 6/6 91 42/46 92.3 48/52
'gM SafeCare IgM 67 4/6 100 46/46 96.1 50/52
AllTest IgW 33 2/6 98 45/46 90.3 47/52
CoreTest IgM 67 4/6 96 44/46 92.3 48/52
Watmind IgM 50 3/6 98 45/46 92 48/52
Euroimmun IgA 100 6/6 72 33/46 75 39/52

The table illustrates the summarized concordance for all tested samples. PPA — percent positive agreement, PNA — percent negative

agreement, POA — percent overall agreement.

Arch Med Sci 5, 15t September / 2023
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low agreement for Euroimmun ELISA is due to the
low concordance with MAGLUMI negative results
— suspected false positive Euroimmun IgA results.

Discussion

There is a scarcity of published data compar-
ing the serological assays for anti-SARS-CoV-2
antibodies. There is one paper analyzing the con-
cordance between MAGLUMI CLIA 1gG and IgM to
Euroimmun ELISA 1gG and IgA [11]. Lippi et al. el-
egantly compared the results obtained with those
methods in patients with suspected COVID-19.
Their report pointed to the concordance of MA-
GLUMI and Euroimmun, calculated to be 88% for
IgG and 90% for IgM/IgA. Therefore, the authors
attested to the substantial degree of concordance
between those methods at their respective cut-
offs. Our results confirmed the above with respect
to 1gG. However, the concordance of MAGLUMI
IgM and Euroimmun IgA reported in the current
study is much lower (75%).

The weaker correlation of the early phase re-
sults between CLIA and ELISA, in comparison to
the 1gG results, may stem from the difference in
the exact analyte tested. It has been reported that
the anti-SARS-CoV-2 IgA and IgM seroconversion
is similar, with both antibody classes detectable
at 3-6 days from the symptom onset [12, 13].
Therefore, IgA antibodies testing instead of IgM in
SARS-CoV-2 has been postulated as a means of
limiting false positive results caused by the high
cross-reactivity of IgM antibodies [14]. However,
our results indicate the contrary — there seem to
be more false positive results in the IgA assay. The
only positive results observed in this study in the
control group (healthy volunteers) were in fact IgA
in Euroimmun ELISA. These patients were further
tested with real-time RT-PCR (nasopharyngeal
swab) and the results were negative. Further, the
repeated testing after 2 weeks showed no sero-
conversion —the IgA remained positive with a sim-
ilar antibody ratio and IgGs were still absent. Also,
in the case of subgroup B1, a few patients with
IgM and IgG negative in CLIA tested positive solely
in IgA ELISA. Hence, isolated positive IgAs in those
patients were probably false positive results. It
must however be noted that Lassauniére et al.
reported high specificity of Euroimmun ELISA —
93% and 96% for Euroimmun IgA and IgG ELISAs,
respectively [9]. Nonetheless, those authors also
outlined some cross-reactivity of both IgA and IgG
Euroimmun ELISAs, mainly in samples containing
antibodies to more than one respiratory virus,
but also associated with the presence of adeno-
virus, dengue virus and human coronavirus HKU1
antibodies [9]. Therefore, any isolated anti-SARS-
CoV-2 IgA result should be verified by real-time RT-
PCR testing, and that may put additional financial

strain on the health care providers. A recent paper
concerning the validation of the Euroimmun ELISA
assays directly states that the 1gG assay displays
nearly optimal diagnostic accuracy and no obvious
gains result from IgA serology [15].

Apart from the suspicion of cross-reactivity of
the Euroimmun IgA assay, the high number of IgA
positive results in group B2, with positive IgG and
negative IgM in MAGLUMI, could also indicate
longer persistence of IgA in comparison to IgM.
The kinetics of IgM and IgA antibody production in
SARS-CoV-2 are not fully elucidated yet and could
also be influenced by an individual’s immune re-
sponse. It would be of interest to check wheth-
er the disappearance of IgM or IgA antibodies
accompanies the disappearance of the virus and
indicates the contagious status of a patient. Our
data also revealed a few positive 1gG Euroimmun
ELISA results that were not confirmed in other
methods. The study design does not allow us to
draw a definite conclusion whether Euroimmun
ELISA is less specific and therefore produces false
positive results or it is more sensitive and the re-
sults obtained with the other methods tested are
false negative. To resolve that, real-time RT-PCR
data from these patients and information on anti-
body seroconversion over time would be needed.

Our study proves that the results obtained with
the tested LFIAs are comparable with the results
of the CLIA test. However, the agreement is re-
duced when positive samples are analyzed sepa-
rately, and the results obtained for IgM positive
patients are more discordant than those for 1gG
positive patients. A more thorough assessment of
LFIA IgM performance could be made if the num-
ber of IgM positive samples was higher. Also, our
cohort lacked patients with isolated IgM positive
results, and such cases would shed more light on
the utility of the tested methods with respect to
IgM assessment.

The performance of different LFIAs varied.
Among the tested immunochromatography tests,
Watmind seems to be the most accurate for IgG
detection, showing 100% concordance for nega-
tive CLIA results and 92% concordance for CLIA
positive results. The 1 case in which there was
discordance was probably false positive in CLIA.
However, Watmind LFIA does not prove accurate
when it comes to IgM detection. In this case the
concordance with CLIA was 98% for negative re-
sults but only 50% for positive results.

A similar issue was observed for SelfCare and
AllTech LFIAs. Whereas IgG detection was compa-
rable to that of CLIA, the concordance of IgM re-
sults was substantially worse, decreasing to 33%
for IgM positive by AllTech.

The highest overall concordance between CLIA
and LFIA in IgM results was found for the Self-
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Care test (96.1%), but the other kits tested also
showed agreement of more than 90%. Again, the
concordance of IgM positive results between CLIA
and SelfCare was substantially lower (67%).

The worst performing LFIAs in our study, Rea-
lyTech for IgG and AllTest for Ig, still had overall
concordance with CLIA of 92.3 and 90.3%, respec-
tively. It must be noted, though, that these kits
failed to discern IgG positive patients in 4 out of
13 patients (RealyTech) and IgM positive patients
in 4 out of 6 cases (AllTest). False negative results
obtained with the tested LFIA devices are of high
concern, as they may lead to COVID-19 cases be-
ing missed and the possible spread of the disease.

Other reports on the performance of LFIA kits
published thus far are equally cautious about the
wide use of these tests [9, 10]. The United King-
dom’s National COVID Scientific Advisory Panel
has evaluated the performance of in-house ELISA
and 9 undisclosed LFIA devices using COVID-19
confirmed cases samples and pre-pandemic con-
trol samples. The authors reported high sensitiv-
ity of IgG ELISA after 10 days from the symptom
onset. The performance of the tested LFIAs was
not sufficient to guide their recommendation for
individual patient applications. The sensitivity of
the tested LFIAs observed in the above study, as
compared to ELISA positive, ranged from 65% to
85%, and specificity from 93% to 100%. The au-
thors reported no evidence of differences in sen-
sitivity or specificity between the tested LFIAs [9].
A Danish study assessed three commercial ELISAs
and 6 LFIAs. The samples tested were obtained
from confirmed COVID-19 cases and pre-pandem-
ic control samples. Although the authors provided
some rankings for the accuracy of LFIA devices,
they outline that the performance of the different
devices varies notably. The observed concordance
of the tested LFIAs with Euroimmun ELISA was be-
tween 73 and 90%. Thus, the authors warn that
results obtained with different methods for a given
patient may not be unanimous and suggest that
ELISA should be used to confirm LFIA results [9].

Our study is not free from limitations. The small
size of the cohort does not allow us to make any
final recommendations as to better/worse per-
forming assays. Also, the results reported here are
only a comparison of the methods. Since no clin-
ical data or RT-PCR results are available, it is not
possible to verify clinical sensitivity and specificity
of the tested methods. The suspected false pos-
itive results obtained with Euroimmun IgA ELISA
also need further investigation on a larger group
of patients, preferably with SARS-CoV-2 status
verified by real-time RT-PCR.

In conclusion, the results obtained in this study
provide evidence for high overall concordance be-
tween the comparative CLIA method and different

LFIAs (93.8%) not inferior to the other automated
method — ELISA. This could justify the use of LFIAs
in some settings, where automated assays are not
available, provided that some limitation with re-
gards to false negative results is taken into con-
sideration. Also, the agreement between CLIA and
different LFIAs varied significantly between the
kits, but the small cohort tested does not allow
us to unequivocally recommend any of the pro-
ducers.

The concordance of the results obtained with
different methods seems to be dependent on the
population tested. In healthy volunteers, where
the results are expected to be negative, the con-
cordance was the highest (98.6%). Also, in patients
who tested positive in both classes (IgM and 1gG)
in CLIA, the agreement between the methods was
higher (91.6%) than in the subgroup with only IgG
positive (71.4%).

The concordance was also higher in IgG testing,
in comparison to IgM testing, which might be an
outcome of cross-reactivity of antibodies of this
class.

Acknowledgments

The authors thank the laboratory personnel for
performing the tests.

Conflict of interest

The authors declare no conflict of interest.

References

1. Nabavi S, Habtemariam S, Clementi E, et al. Lessons
learned from SARS-CoV and MERS-CoV: FDA-approved
Abelson tyrosine-protein kinase 2 inhibitors may help
us combat SARS-CoV-2. Arch Med Sci 2020; 16: 519-21.

2. World Health Organization. Laboratory testing for coro-
navirus disease (COVID-19) in suspected human cases:
interim guidance. 19.03.2020. https://apps.who.int/iris/
handle/10665/331501.

3. Zhao J, Yuan Q Wang H, et al. Antibody responses to
SARS-CoV-2 in patients of novel coronavirus disease
2019. Clin Infect Dis 2020; 71: 2027-34.

4. To KK, Tsang OT, Leung WS, et al. Temporal profiles of
viral load in posterior oropharyngeal saliva samples and
serum antibody responses during infection by SARS-
CoV-2: an observational cohort study. Lancet Infect Dis
2020; 20: 565-74.

5. Long QX, Liu BZ, Deng HJ, et al. Antibody responses to
SARS-CoV-2 in patients with COVID-19. Nat Med 2020;
26: 845-8.

6. Centers for Disease Control and Prevention. Corona-
virus disease 2019 (COVID-19) — Information for Lab-
oratories. Available at: https://www.cdc.gov/coronavi-
rus/2019-ncov/lab/index.html accessed 20.05.2020.

7. Lu H, Stratton CW, Tang Y-W. An evolving approach to
the laboratory assessment of COVID-19. J Med Virol
2020; 92: 1812-7.

8. Rastawicki W, Rokosz-Chudziak N. Characteristics and
assessment of the usefulness of serological tests in the

Arch Med Sci 5, 15t September / 2023

1287


https://apps.who.int/iris/handle/10665/331501
https://apps.who.int/iris/handle/10665/331501

Jakub Swadzba, Maciej Bednarczyk, Tomasz Anyszek, Emilia Martin

10.

11.

12.

13.

14.

15.

diagnostic of infections caused by coronavirus SARS-
CoV-2 on the basis of available manufacturer’s data and
literature review. Przegl Epidemiol 2020; 74: 113-32.

. Lassauniére R, Frische A, Harboe ZB, et al. Evaluation of

nine commercial SARS-CoV-2 immunoassays. Preprint
at: https://www.medrxiv.org/content/10.1101/2020.04
.09.20056325v1. Downloaded 2020 May 20.

Adams ER, Ainsworth M, Anand R, et al. Antibody test-
ing for COVID-19: a report from the National COVID
Scientific Advisory Panel. Preprint at: https://www.
medrxiv.org/content/10.1101/2020.04.15.20066407v2.
Downloaded 2020 May 20.

Lippi G, Salvagno G, Pegoraro M et al. Assessment of
immune response to SARS-CoV-2 with fully automated
MAGLUMI 2019-nCoV IgG and IgM chemiluminescence
immunoassays. Clin Chem Lab Med 2020; 58: 1156-9.
Liu W, Liu L, Kou G, et al. Evaluation of nucleocapsid
and spike protein-based ELISAs for detecting antibodies
against SARS-CoV-2.J Clin Microbiol 2020; 58: e00461-20.
Guo L Ren L Yang S, et al. Profiling early humor-
al response to diagnose novel coronavirus disease
(COVID-19). Clin Infect Dis 2020; 71: 778-85.

Okba NMA, Miiller MA, Li W, et al. Severe acute respira-
tory syndrome Coronavirus 2-specific antibody respons-
es in coronavirus disease 2019 patients. Emerg Infect
Dis 2020; 26: 1478-88.

Meyer B, Torriani G, Yerly S, et al. Validation of a com-
mercially available SARS-CoV-2 serological immunoas-
say. Clin Microbiol Infect 2020; 26: 1386-94.

1288

Arch Med Sci 5, 15t September / 2023



	_Hlk44673083
	_GoBack
	_Hlk41052278
	_Hlk44663823
	_Hlk41052367
	_Hlk41052485
	_Hlk46833085
	_Hlk44662191
	_Hlk44662497
	_Hlk40877386
	_Hlk44661653
	_Hlk40877731
	_Hlk44677990

