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ABSTRACT

Objective: The purpose of this study was to compare Quidel’s rapid
antigen test Sofia SARS antigen Fluorescent Immunoassay (FIA) (So-
fia) with the real-time reverse transcription—-polymerase chain reaction
(rRT-PCR) test.

Methods: Two samples were taken from each test subject—1 for test-
ing with the Sofia test and 1 for testing with the rRT-PCR test. In to-
tal, swabs were taken from 146 subjects who presented symptoms
of infection (group 1) and 672 subjects who were tested regardless of
symptoms (group 2).

Results: In group 1, the sensitivity of the antigen test was 90.0%
and its specificity 97.5%. In group 2, however, the sensitivity of the
antigen test was 81.4% and the specificity 98.9%. In addition to
asymptomatic patients, false-negative results of rapid antigen tests
also occurred in subjects with high threshold values (cycle thresh-
old > 30).

Conclusion: Our results show that the Sofia test meets the
standards for diagnostic tests according to the criteria of the World
Health Organization, as they show high sensitivity and specificity,
and perhaps most importantly, a high negative predictive value
(> 95%).

Frequent and rapid diagnostic testing is crucial to limit the spread of
SARS-CoV-2 in the community, as it allows timely identification and iso-
lation of infected individuals and thus breaks the transmission chain."
The quantitative detection of viral RNA in nasal swab or saliva samples
based on the rRT-PCR test is the gold standard for sensitivity in detecting
the presence of SARS-CoV-2. However, the lack of reagent supply, signif-
icant costs, and infrastructure constraints make it difficult to test suf-
ficiently and report results quickly."” These conditions encouraged the
development of rapid diagnostic tests, which are based on the detection
of viral antigens. Their main advantages lie in the rapid availability of
results and the possibility to perform point-of-care testing, which also
relieves the burden on staff in diagnostic laboratories. According to the
literature, however, the performance of these tests remains uncertain.’?

Rapid antigen detection kits have so far been described as suboptimally
sensitive and specific. Nevertheless, the unique protein domains of the
virus can be used to develop kits with higher sensitivity.

Sofia SARS Antigen Fluorescent Immunoassay (FIA) (hereafter So-
fia) is a type of antigen test. These tests are designed to detect viral
proteins in respiratory samples of persons with COVID-19.” Sofia is an
FIA that uses advanced immunofluorescence-based lateral flow tech-
nology. It uses the so-called “sandwich method” for qualitative detec-
tion of the virus’s nucleocapsid proteins. Sofia, in combination with the
Sofia 2 and Sofia analyzers, provides automated and objective results
in 15 min, which also allows for the testing of persons with suspected
COVID-19 in the person’s immediate environment.® The FIAs are mod-
ern fluorescence-based tests that use a fluorescent component (a fluo-
rescent dye-labelled antibody) as a detection reagent.” The Sofia test
uses europium in the form of a chelate complex as the fluorescent com-
ponent for detection.® The wavelength of the excitation light of these
complexes is usually about 335 nm, and the wavelength of the emitted
light is about 616 nm.? From this data, we can infer the interference
caused by molecules that may appear in the sample. Hemoglobin, which
absorbs light very efficiently at wavelengths below 600 nm, is the most
common potential interferant in samples.'® The molecule absorbs light
and thus weakens the intensity of the excitation or the emission light of
the test. The quenching efficiency also depends on the extinction coeffi-
cient of the molecule and its concentration in the sample. This can lead
to false-negative results."" Some medicines can cause interference as
well, but they are not specifically listed by the manufacturers. The accu-
racy of the result can be affected not only by interfering molecules that
can cause autofluorescence or signal quenching but also by the volume of
the sample—insufficient sample volume can give false-negative results.’
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Materials and Methods

Participants and Samples

The experimental use of the Sofia test and its evaluation began in August
2020 at the Department of Infectious Diseases of the University Medi-
cal Centre Ljubljana. It was used on all symptomatic patients who were
admitted and hospitalized in the grey zone (hereafter referred to as
group 1). As the results were satisfactory, the use of the rapid test was
extended to other locations of the University Clinical Centre Ljubljana in
November. The results were also monitored and collected at the Internist
First Aid of the University Medical Centre Ljubljana, where both symp-
tomatic and asymptomatic patients (hereafter group 2) were tested.
Prior to collecting the samples, we obtained the permission of the Com-
mission for Medical Ethics (numbers 0120-211/ 2020/7 and 0120-60/
2021/2), which allowed us to use the data for research purposes if the
patient gave their verbal consent.

Laboratory Analysis

Two samples were taken from each patient using a nasopharyngeal swab.
The first sample was used to detect viral antigen using the Sofia test,
which was performed at the site of sampling. We used the Sofia SARS an-
tigen FIA (Quidel, San Diego, CA, US) test kit and the fluorimeter SOFIA
2 (Quidel). The “walk away” method was selected in the device, so that
the device incubated the plate itself and read the result after 15 min. The
result was displayed as + (positive) or - (negative). If the control was
valid, that was shown by a green tick mark. Otherwise, the device indi-
cated an error and did not display the test result. In this case, the test
must be repeated. The second sample was immersed in 2 to 3 mL virus
transport medium and transported to the Institute of Microbiology and
Immunology, where it was used for rRT-PCR testing. The transport was
made in less than 2 hours and at room temperature.

Statistical Analysis

For the statistical analysis of the data, we used Excel (Microsoft Corp,
Redmond, WA, US) to form contingency tables, the MedCalc Software
Ltd statistical program to perform the analyses of sensitivity, specific-
ity, positive and negative predictive values, and accuracy, and finally, the
IBM SPSS statistical program was used to compare the tested methods
with the McNemar and Kappa tests (o = .05).

Results
In total, we tested 818 people who were divided into 2 groups. Group 1 in-
cluded 146 individuals who showed symptoms of the SARS-CoV-2 infec-
tion. Group 2, on the other hand, included 674 subjects who were tested
regardless of whether they showed any symptoms of infection. In group 1,
we only used the results of 132 symptomatic persons in our analysis—3 of
the point-of-care testing (POCT) results showed an invalid result and the
remaining 11 were excluded due to lack of data. The results of the screen-
ing test compared with the gold standard are presented in TABLE 1.

Among the 672 patients in group 2, 2 of the tests were not included
in the analysis due to lack of data. Those tests with an invalid result were
repeated, as further treatment of patients depended on the result of the
tests. The results of the screening test compared with the gold standard
are presented in TABLE 2.

The sensitivity and specificity of the tests were calculated using the

data in TABLES 1 and 2 (TABLES 3 and 4).
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The results differ between the 2 tested groups. In addition, the val-
ues of diagnostic sensitivity and specificity, calculated from our results,
also differ from the values stated by the manufacturer. The sensitivity
stated by the manufacturer is slightly higher—87.5%, and the speci-
ficity is stated as more than 99.9%. It is important to note, that the
manufacturer obtained these values when testing frozen samples, so
the values of fresh samples may vary. Moreover, we do not have the
data on the cycle threshold (Ct) values of the samples tested by the
manufacturer.’

The values of sensitivity and specificity stated by the manufac-
turer are high and indicate a good diagnostic reliability of the tests. We
observed, however, that the diagnostic reliability of the tests is signif-
icantly higher when testing symptomatic persons. The reasons for the
differences in test performance may vary. Diagnostic efficiency can be
affected, among other things, by the analytical sensitivity of the tests.
For this purpose, we analyzed the data further to determine the analyt-
ical sensitivity of the tests with the help of the Ct value. In group 1, we
only observed 1 false-negative result. The measured Ct value was 15.3,
indicating a high concentration of viral RNA in the sample. It is impor-
tant to note, however, that in this case, the subject had been tested and
confirmed positive with the rRT-PCR test 6 weeks before the Sofia test
was performed. The negative result was therefore most likely due to the
low concentration of the virus in the upper respiratory tract as the dis-
ease had progressed.

TABLE 1. Presentation of the Screening Test Results for
Group 1 Compared with the Gold Standard

: Positive Results Negative Results
. Test Results rRT-PCR rRT-PCR Total
n (percentage) n (percentage)
Positive results 9 (6.8 %) 3(2.3%) 12
| Sofia
n (percentage)
Negative results 1(0.8 %) 119 (90.1 %) 120
| Sofia
n (percentage)
Total 10 122 132

Sofia, Sofia SARS antigen Fluorescent Immunoassay; rRT-PCR, real-time
reverse transcription-polymerase chain reaction.

TABLE 2. Presentation of the Screening Test Results for
Group 2 Compared with the Gold Standard.

Positive Results

Negative Results

' Test Results rRT-PCR rRT-PCR - Total
n (percentage) n (percentage)

. Positive results 524 (78.2 %) 6 (0.9 %) | 530
! Sofia ‘

n (percentage)

Negative results 29 (3.8 %) 113 (17.0 %) 142
 Sofia

n (percentage)

Total 553 119 672
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TABLE 3. Sensitivity, Specificity, Positive and Negative
Predictive Values, and Accuracy for Group 1.

 Statistic § Value 95% Confidence Interval

. Sensitivity ‘ 90.00% 55.50%-99.75%
Cspecifoty o752% | 92.93%-99.49% |
DiseasePrevalence | 763% | 372%-1359%
Positve Predictive Value 500% | 49.05%-90.34% |
Negatve Precictive Value 016% | 9484%-9087% |
Aoy %95% | 9234%-90.16% |

TABLE 4. Calculated Values of Sensitivity, Specificity,
Positive and Negative Predictive Values, and Accuracy for
Group 2.

95% Confidence Interval
73.98%—-87.50%

97
17.88%—24.17%

| Statistic : Value
‘ 81.43%

 Sensitivity

Positive Predictive Value

95.00% 89.52%-97.69%
| Negative Predictive Value 95.27% 93.44%-96.61%
| Accuracy 95.22% 93.32%-96.71%

In group 2, we observed a higher number of false-negative results.
These results are presented in FIGURE 1. In this figure, a signifi-
cantly higher number of false negative values at higher Ct values can
be observed. Nevertheless, these values are not extremely low, as the
rRT-PCR test classifies Ct values below 29 as strongly positive or having
high concentrations of the target nucleic acids, values from 30 to 37 as
moderate amounts of the target nucleic acids, and values from 38 to 40
as extremely low amounts, which could also represent a state of infec-
tion or contamination of the sample.”

It is important to note that there were only 7 truly positive Sofia test
results at Ct values greater than 30, as opposed to the 18 false-negative
results. We can therefore conclude that the Sofia test only detects very
high concentrations of the virus in the sample reliably (Ct values 10-25),
whereas at low concentrations, it is significantly less reliable. However,
the Ct values must be interpreted carefully as they are affected by sam-
ple type, sample collection timing, and assay design."

Statistical Comparison of the Diagnostic Accuracy of

the Tests

To compare the diagnostic accuracy of the Sofia test with the rRT-PCR
test, we first performed the McNemar test. The result of the 2-way test
in group 1 was 0.625. Since this value is higher than 0.05, we cannot
reject the null hypothesis. Thus, there was no statistically significant dif-
ference between the Sofia and rRT-PCR tests in group 1. However, the
result of the 2-way test in group 2 was less than 0.05, so we can reject
the null hypothesis and accept the alternative hypothesis. Therefore, a
statistically significant difference can be observed between the 2 tests
in group 2.

Cohen’s Kappa test was also performed for comparison purposes.
The Kappa value in group 1 was 0.802, which shows a strong correspond-
ence between the Sofia test and the rRT-PCR test. Additionally, our re-
sult confirms the correctness of the McNemar test result. The same
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FIGURE 1 Presentation of the false-negative results in testing
with the Sofia test with respect to the Ct values of the rRT-
PCR test in group 2. Sofia, Sofia SARS Antigen Fluorescent
Immunoassay; rRT-PCR, real-time reverse transcription-
polymerase chain reaction; Ct, cycle threshold.
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analysis was performed for group 2. The Kappa value in group 2 was
also higher than 0.8, which indicates a strong agreement of the tests.
Using the McNemar test, however, we proved a disagreement in the case
of group 2, which, according to the data used by the test for analysis,
indicates a low level of disagreement.

It can be concluded that the clinical sensitivity and specificity of the
Sofia test in the case of symptomatic subject testing are comparable
to the values of the rRT-PCR test. However, in the case of testing both
asymptomatic and symptomatic patients, the Sofia test is clinically less
reliable than the rRT-PCR test in terms of the number of false-positive
results.

As already observed with analytical sensitivity, most false-negative
results occurred in samples where Ct values were higher than 30. We
were interested in the extent to which these results affect the statistical
comparability of tests. For this purpose, we also performed a statistical
comparison of the results of group 2, which did not include the results
of samples with Ct values higher than 30.

The results of both the McNemar test (p = .332) and the Kappa test
(K =0.914) show a strong correspondence between the methods. We
can therefore conclude that the Sofia test is comparable to the rRT-PCR
method in the case of testing samples with high analyte concentration
and significantly less reliable at lower concentrations (Ct > 30). This can
pose an obstacle, especially when testing patients in the early stages of
infection when the virus concentration in the sample may be low.

Sensitivity and specificity determine the operational character-
istics of the test, but the predictive value (positive or negative) of the
test is of great diagnostic importance to the physician and patient.* In
TABLES 3 and 4, it can be observed that in group 1, the probability
that a person with a positive test result has the disease is 75.0% (the
probability of a person with a negative result not having the disease is
99.2%). Negative results can therefore be trusted in group 1, but regard-
ing a positive result, there is a 25.0% probability that the positive result
does not show the presence of an actual disease. This result would not be
favorable in a disease where confirmatory tests are invasive or may even
worsen the patient’s health. In the case of COVID-19, all patients with a
positive Sofia test can be tested with the rRT-PCR test to confirm their



infection. Significantly more important in SARS-CoV-2 infection is a
good negative prognostic value, as any patient with a negative result
that is actually positive remains unrecognized and consequently un-
knowingly spreads the infection. The negative predictive value in group
1 was 99.2% and 95.0% in group 2.

Positive and negative predictive values also depend, among other
things, on the prevalence of the disease in the tested population.' This
is the reason for the low positive predictive value in group 1, although
the sensitivity and specificity values are high. However, it should also
be emphasized that the prevalence of the disease differs between the 2
groups as the sampling period was completely different.

Discussion
The purpose of the study was to compare the Sofia test with the rRT-PCR
test intended for the detection of SARS-CoV-2 virus. During the analysis
of the data, we showed that there is no statistically significant difference
in the diagnostic accuracy between the Sofia test and the rRT-PCR test
when testing symptomatic subjects. However, the same is not true for
asymptomatic persons. The concentration of the virus in the sample had
a significant effect on the efficiency of the test, as we observed a sig-
nificantly higher number of false-negative results in the samples with
higher Ct values. The tests also differ in the way they are performed.
The Sofia test is designed to be performed as POCT.” Its implementa-
tion is therefore less demanding and does not require specially trained
staff. It can be performed by medical staff to whom the method and its
proper implementation have been presented by an expert. The correct
performance of the rRT-PCR test, however, is much more demanding
and requires a high level of accuracy and precision of trained staff.'® It
should also be emphasized that the rRT-PCR test is significantly more
expensive and time-consuming than the Sofia test due to its complexity.
Fundamentally, the analytical specificity of both methods is high.
Antibodies to immune methods are capable of very specific recognition
of a particular antigen."” The analytical specificity of PCR methods is
based on the fact that specific nucleotide sequences can be determined
in the viral RNA sequence, and specific oligonucleotide primers can be
designed accordingly.’® The analytical specificity of the Sofia test was
not specifically defined by the manufacturers, nor could we define it in
our research. However, we can compare data from the literature on the
cross-reactivity of both tests. The cross-reactivity of the Sofia test was
assessed by the manufacturer by testing various microbes, 16 viruses,
and 3 negative matrices. All viruses and microbes were tested in the pres-
ence and absence of heat-inactivated SARS-CoV-2. The manufacturers
demonstrated the absence of cross-reactivity with all tested microbes.
We can also infer the robustness of the methods. The robustness
of the rRT-PCR assay stems from the fact that oligonucleotide primers
are capable of close and specific binding to complementary nucleic acid
sequences. The method itself is sensitive to contamination and the pres-
ence of inhibitors, but good optimization of the method significantly
improves its robustness.'® Automation can also help increase the robust-
ness of the method. The Sofia test is intended for use with a patient, so
it is important for the success of the test and the reliability of its results
that the method is very robust. The device is portable and analysis can
be performed by suitably qualified medical personnel. In the case of the
Sofia test, the antibodies of the immune test are capable of close and
specific binding to antigens, which significantly contributes to the ro-
bustness of the method itself.
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The pitfall of both tests is that they are no longer reliable after the con-
centration of viral RNA and viral antigens falls below the detection limit."
The severity of the disease, the timing of sample collection, the types of
sample, and sample handling techniques all influence antigen levels in
samples.” The results discussed in this article were obtained as part of the
testing of patients who were brought to 2 different departments of the Uni-
versity Medical Centre Ljubljana. Due to the nature of the testing, sampling
and analysis were performed by several different individuals, so the possi-
bility of errors in sample handling cannot be completely ruled out. We also
do not possess the information on antigen levels in the samples; therefore,
it is also hard to determine whether the difference in observed sensitivity is
due to the test performance or the qualities of the samples used in the test.

Despite its shortcomings, rRT-PCR is still considered the gold standard
for the diagnosis of SARS-CoV 2. Sources, however, point to shortcomings
in diagnostics that rely solely on the detection of nucleic acids, mainly the
large inconsistencies and a high rate of false-negative values. As a solu-
tion, they suggest combining testing with imaging of thoracic organs and
other clinical signs.'® We wondered whether combining the Sofia test with
the rRT-PCR test would reduce these shortcomings. Due to the low detec-
tion limit of the Sofia test, combining these 2 methods would probably
not significantly help to improve these deficiencies; however, the Sofia
test can serve as a rapid screening test, as it can be performed at the point
of care in significantly less time than rRT-PCR.

Our results therefore show that the Sofia test meets the standards
of a reliable screening test according to the World Health Organization
criteria. It shows high sensitivity and specificity, and perhaps most im-
portantly, a high negative predictive value. This study confirms that the
Sofia test can be used as a screening test, especially in circumstances
that require rapid treatment and triage of patients, as the test can be
quickly carried out at the point of care.

Acknowledgments
The authors would like to thank academic Prof. Dr. Tatjana Avsi¢ Zupanc
for collecting the results of the Ct values with her colleagues so that we
could perform the necessary calculations.
The study was performed on samples routinely ordered in the context of
patient care. Routine laboratory tests are covered by health insurance.
There were no additional costs.

We have no conflicts of interest to disclose.

REFERENCES

1. Homza M, Zelena H, Janosek J, et al. Five antigen tests for SARS-CoV-2:
virus viability matters. Viruses. 2021;13(4):684. doi:10.3390/v13040684.

2. Laboratory testing for 2019 novel coronavirus (2019-nCoV) in
suspected human cases. https://www.who.int/publications-detail-
redirect/10665-331501. Accessed January 14, 2022.

3. Options for the use of rapid antigen tests for COVID-19 in the EU/EEA
- first update. European Centre for Disease Prevention and Control.
https://www.ecdc.europa.eu/en/publications-data/options-use-rapid-
antigen-tests-covid-19-eueea-first-update. Published October 26,
2021. Accessed January 14, 2022.

4. Cheng MP, Papenburg J, Desjardins M, et al. Diagnostic testing for
severe acute respiratory syndrome-related coronavirus-2. Ann Intern
Med. April 13, 2020:M20-1301. doi:10.7326/M20-1301.

5. Sofia SARS Antigen FIA. | Quidel. https://www.quidel.com/
immunoassays/rapid-sars-tests/sofia-sars-antigen-fia. Accessed Jan-
uary 14, 2022.

2022;XX;e0-€5 | https://doi.org/10.1093/labmed/Imac079


https://doi.org/10.3390/v13040684
https://www.who.int/publications-detail-redirect/10665-331501
https://www.who.int/publications-detail-redirect/10665-331501
https://www.ecdc.europa.eu/en/publications-data/options-use-rapid-antigen-tests-covid-19-eueea-first-update
https://www.ecdc.europa.eu/en/publications-data/options-use-rapid-antigen-tests-covid-19-eueea-first-update
https://doi.org/10.7326/M20-1301
https://www.quidel.com/immunoassays/rapid-sars-tests/sofia-sars-antigen-fia
https://www.quidel.com/immunoassays/rapid-sars-tests/sofia-sars-antigen-fia
https://www.fishersci.com/shop/products/sofia-2-sars-antigen-fluorescent-immunoassay-fia-2/23043151﻿
https://www.fishersci.com/shop/products/sofia-2-sars-antigen-fluorescent-immunoassay-fia-2/23043151﻿
https://www.fishersci.com/shop/products/sofia-2-sars-antigen-fluorescent-immunoassay-fia-2/23043151﻿
https://doi.org/10.1016/B978-0-12-386456-7.06302-4
https://doi.org/10.1016/B978-0-12-386456-7.06302-4
https://www.quidel.com/immunoassays/fluorescent-immunoassays-fia
https://www.quidel.com/immunoassays/fluorescent-immunoassays-fia
https://doi.org/10.1021/ic051276g
https://omlc.org/spectra/hemoglobin/
https://omlc.org/spectra/hemoglobin/
http://www.ncbi.nlm.nih.gov/books/NBK343429/
http://www.ncbi.nlm.nih.gov/books/NBK343429/
https://bitesizebio.com/24581/what-is-a-ct-value/

10.

11.

12.

Quidel Sofia 2 SARS Antigen Fluorescent Immunoassay (FIA) - diag-
nostic tests and controls. Flu and virus testing. https://www.fishersci.
com/shop/products/sofia-2-sars-antigen-fluorescent-immunoassay-
fia-2/23043151. Accessed January 14, 2022.

Kricka LJ, Park JY. Assay principles in clinical pathology. In: VLM
McManus, RN. Mitchell (Ur.), eds. Pathobiology of Human Disease,
pp. 3207-3221. Amsterdam: Academic Press;2014. doi:10.1016/
B978-0-12-386456-7.06302-4.

Fluorescent Immunoassays. Direct & indirect fluorescent anti-
body tests. https://www.quidel.com/immunoassays/fluorescent-
immunoassays-fia. Accessed January 21, 2022.

Nishioka T, Yuan J, Yamamoto Y, et al. New luminescent europium(lll)
chelates for DNA labeling. Inorg Chem. 2006;45(10):4088-4096.
doi:10.1021/ic051276g.

Optical absorption of hemoglobin. https://omlc.org/spectra/hemoglo-
bin/. Accessed January 21, 2022.

Simeonov A, Davis MI. Interference with fluorescence and absorb-
ance. In: Markossian S, Grossman A, Brimacombe K, et al., eds.
Assay Guidance Manual. Eli Lilly & Company and the National Center
for Advancing Translational Sciences; 2004. http://www.ncbi.nlm.nih.
gov/books/NBK343429/. Accessed January 14, 2022.

IslandPubDev518. Ct values simplified: a practical guide for
researchers. https://bitesizebio.com/24581/what-is-a-ct-value/.
Published November 17, 2020. Accessed January 14, 2022.

www.labmedicine.com

13.

14.

15.

16.

17.

18.

19.

Chaimayo C, Kaewnaphan B, Tanlieng N, et al. Rapid SARS-CoV-2
antigen detection assay in comparison with real-time RT-PCR
assay for laboratory diagnosis of COVID-19 in Thailand. Virol J.
2020;17(1):177. doi:10.1186/s12985-020-01452-5.

Saah AJ, Hoover DR. “Sensitivity” and “specificity” reconsidered:
the meaning of these terms in analytical and diagnostic settings.
Ann Intern Med. 1997;126(1):91-94. doi:10.7326/0003-4819-126-1-
199701010-00026.

Parikh R, Mathai A, Parikh S, Chandra Sekhar G, Thomas R. Under-
standing and using sensitivity, specificity and predictive values. Indian
J Ophthalmol. 2008;56(1):45-50. doi:10.4103/0301-4738.37595.

Bustin SA, Nolan T. Pitfalls of quantitative real-time reverse-
transcription polymerase chain reaction. J Biomol Tech.
2004;15(3):155-166.

Dabbs DJ. Diagnostic immunohistochemistry e-book: theranostic and
genomic applications. Philadelphia: Elsevier Health Sciences; 2021.

Barra GB, Santa Rita TH, Mesquita PG, Jacomo RH, Nery LFA. Ana-
lytical sensitivity and specificity of two RT-gPCR protocols for SARS-
CoV-2 detection performed in an automated workflow. Genes (Basel)
2020;11(10):E1183. doi:10.3390/genes11101183.

Ravi N, Cortade DL, Ng E, Wang SX. Diagnostics for SARS-CoV-2
detection: a comprehensive review of the FDA-EUA COVID-19 testing
landscape. Biosens Bioelectron. 2020;165:112454. doi:10.1016/].
bios.2020.112454.


https://www.fishersci.com/shop/products/sofia-2-sars-antigen-fluorescent-immunoassay-fia-2/23043151﻿
https://www.fishersci.com/shop/products/sofia-2-sars-antigen-fluorescent-immunoassay-fia-2/23043151﻿
https://www.fishersci.com/shop/products/sofia-2-sars-antigen-fluorescent-immunoassay-fia-2/23043151﻿
https://doi.org/10.1016/B978-0-12-386456-7.06302-4
https://doi.org/10.1016/B978-0-12-386456-7.06302-4
https://www.quidel.com/immunoassays/fluorescent-immunoassays-fia
https://www.quidel.com/immunoassays/fluorescent-immunoassays-fia
https://doi.org/10.1021/ic051276g
https://omlc.org/spectra/hemoglobin/
https://omlc.org/spectra/hemoglobin/
http://www.ncbi.nlm.nih.gov/books/NBK343429/
http://www.ncbi.nlm.nih.gov/books/NBK343429/
https://bitesizebio.com/24581/what-is-a-ct-value/
https://doi.org/10.1186/s12985-020-01452-5
https://doi.org/10.7326/0003-4819-126-1-199701010-00026
https://doi.org/10.7326/0003-4819-126-1-199701010-00026
https://doi.org/10.4103/0301-4738.37595
https://doi.org/10.3390/genes11101183
https://doi.org/10.1016/j.bios.2020.112454
https://doi.org/10.1016/j.bios.2020.112454

	Materials and Methods
	Participants and Samples
	Laboratory Analysis
	Statistical Analysis

	Results
	Statistical Comparison of the Diagnostic Accuracy of the Tests

	Discussion

