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A R T I C L E  I N F O A B S T R A C T

Background

This article presents a critical literature review and 
meta-analysis of diagnostic performance of Quidel 
Sofia SARS antigen Fluorescent Immunoassay (FIA), 
a rapid diagnostic antigen test (RDT-Ag) adapted for 
automatic reading with portable instruments, thus 
potentially combining the advantages of point-
of-care testing with those of a laboratory-based 
immunoassay.

Methods

We conducted an electronic search in PubMed and 
Scopus with the keywords “Quidel” OR “SOFIA” AND 
“Antigen” AND “SARS-CoV-2” OR “COVID-19” up to 
March 24, 2023, for identifying articles containing 
data on accuracy of Quidel Sofia SARS antigen FIA for 
diagnosing acute SARS-CoV-2 infections. We selected 
those where test accuracy was compared to that of 
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a reference SARS-CoV-2 molecular assay, and 
with sufficient information for constructing a 
2×2 table.

Results

A total number of 18 articles (48165 samples; 
9.8% positive at molecular testing) were includ-
ed in this meta-analysis, averaging 24 sample 
cohorts. The diagnostic accuracy (summary 
area under the curve), sensitivity and specificity 
were 0.980, 0.76 and 1.00 in all samples, 0.981, 
0.81 and 0.99 in samples collected from symp-
tomatic patients, 0.931, 0.55 and 1.00 in those 
taken from asymptomatic patients, and 0.960, 
0.77 and 0.99 in samples from mixed cohorts of 
patients, respectively. Minor and clinically neg-
ligible differences of accuracy could be found by 
comparing test results in nasal and nasopharyn-
geal swabs.

Conclusion

Quidel Sofia SARS Ag FIA meets the minimum 
performance criteria of accuracy for SARS-CoV-2 
antigenic testing, thus combining satisfactory 
diagnostic performance with the advantages of 
being potentially used as a portable device.



INTRODUCTION

Three years after the World Health Organization 
(WHO) declared the outbreak of severe acute 
respiratory syndrome coronavirus 2 (SARS-
CoV-2) a pandemic, coronavirus disease 2019 
(COVID-19) is still considered a public health 
emergency of international concern [1]. This is 
mostly due to the fact that the number of in-
fections continues to grow irrespective of im-
munity and environmental conditions, thus no 
longer following the typical seasonal pattern 
that has characterized the early phase of the 

pandemic [2]. Along with a constant number 
of daily infections comes the still relevant im-
pact that COVID-19 has on the most vulnerable 
parts of the population, especially comprising 
older people, immunocompromised patients, 
and those with underlying health conditions 
such as cancer, cardiovascular and pulmonary 
diseases, diabetes, obesity, and other chronic 
illness [3].

According to the WHO [4], a confirmed case 
of SARS-CoV-2 infection could be an individual 
with (i) a positive test result of a nucleic acid 
amplification test (NAAT) irrespective of other 
clinical or epidemiological criteria, or (ii) a 
positive test result of a professional used or 
self-test SARS-CoV-2 antigen (Ag) assay, meet-
ing specific clinical (i.e., being symptomatic) 
or epidemiological (i.e., being a contact of 
a COVID-19 case or directly linked to a clus-
ter) criteria. The International Federation of 
Clinical Chemistry and Laboratory Medicine 
(IFCC) has recently endorsed similar recom-
mendations, stating that the diagnosis of an 
acute SARS-CoV-2 infection can be made by 
either molecular or Ag testing, reserving the 
use of the second approach to specific clini-
cal settings (i.e., especially in those at lower 
risk of having an acute SARS-CoV-2 infection 
or for specific epidemiological purposes) [5]. 
Two recent economic analyses revealed that 
an approach based on sequential testing 
(SARS-CoV-2 Ag testing first, followed by NAAT 
in those testing negative) is not only clinically 
safe, but also is more cost-effective than mo-
lecular testing alone [6,7]. As concerns the spe-
cific diagnostic performance of SARS-CoV-2 Ag 
testing, both the WHO [8] and the IFCC [5,9] 
mandate that minimum performance criteria 
shall be met by SARS-CoV-2 Ag immunoassays, 
either rapid diagnostic tests (RDT-Ag) or labo-
ratory based, in that they should display ≥0.80 
sensitivity and ≥0.97 specificity, respectively, 
when used in suspected COVID-19 cases (i.e., 
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symptomatic subjects). Recent literature re-
view revealed that although most laboratory-
based tests seem to fulfil these performance 
limits [10], the diagnostic accuracy of RDT-Ag 
varies broadly, with average sensitivity of 0.73 
(95%CI, 0.69-0.76) in symptomatic subjects, 
decreasing to 0.55 (95%CI, 0.48-0.62) in those 
without symptoms [11]. Importantly, accord-
ing to the Cochrane COVID-19 Diagnostic Test 
Accuracy Group, the vast majority of tests 
failed to meet the WHO and IFCC minimum 
sensitivity criterion of ≥0.80, thus raising seri-
ous doubts about their reliability and safety 
[11]. 

The diagnostic sensitivity of all SARS-CoV-2 Ag 
tests is influenced by a widely heterogeneous 
analytical sensitivity (i.e., the limit of detection; 
LoD) [12], as well as by a kaleidoscope of pre-
analytical and post-analytical variables [13], 
among which accuracy of test reading and in-
terpretation play the lion’s share [14]. Thus, the 
possibility to standardize and/or automate this 
last but highly relevant step of RDT-Ag perfor-
mance now allowed by some commercial tests 
may help eliminate a very important source of 
variability in test performance. 

For this purpose, the aim of this investigation 
is to provide a critical literature review and 
meta-analysis of the diagnostic performance 
of Quidel Sofia SARS antigen Fluorescent 
Immunoassay (FIA), a widely used RDT-Ag im-
munoassays adapted for being automatically 
read by a portable instrument, thus potential-
ly combining the advantages of point-of-care 
(POC) testing with those of a laboratory-based 
immunoassay.

MATERIALS AND METHODS

Assay description

The Quidel Sofia SARS antigen Fluorescent 
Immunoassay has been specifically developed 
for qualitative detection of SARS-CoV-1 and  

SARS-CoV-2 nucleocapsid (n) protein. The test, 
included within the category of lateral flow im-
munofluorescent sandwich assays, has been 
specifically adapted for use with the portable 
Sofia, Sofia 2 and Sofia Q analyzers, thus en-
abling to achieve objective and automated test 
results within 15 min. According to manufac-
turer’s indications, the assay should be specifi-
cally used for SARS-CoV-2 testing using direct 
nasal swabs collected from symptomatic pa-
tients within the first 5 days of symptoms onset, 
or for serial testing of asymptomatic patients 
(in such cases within 24-36 hours between re-
peated tests). The test has been cleared for be-
ing used as a POC, under a CLIA Certificate of 
Waiver, Certificate of Compliance, or Certificate 
of Accreditation. 

The test sample is initially placed in a reagent 
tube (i.e., the swab is rotated for at least 3 
times, pressing the head against the bottom 
and side of the tube for enabling optimal mix-
ing with the buffer) for disrupting viral particles 
(thus enabling nucleoproteins exposition). A 
fixed sample volume (i.e., 120 uL) is then pipet-
ted into a test cassette sample well, from where 
the sample migrates throughout the test strip. 
In the “WALK AWAY Mode” the cassette is im-
mediately inserted into the portable analyzer, 
where test results could be displayed after 15 
min, whilst in the “READ NOW Mode” the cas-
sette in maintained outside of the analyzer for 
15 min, then inserted and immediately read 
(i.e., within 1 min). When either SARS-CoV-1  
or SARS-CoV-2 viral N antigens are present (the 
test does not differentiate between the two 
coronaviruses), they are sequestered within a 
specific site. The analyzer then scans the test 
strip and measures the fluorescent signal,  
transforming the fluorescent measure in anti-
gen concentration by means of a method-spe-
cific algorithm.
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Search strategy

We planned an electronic search in Medline 
(PubMed interface) and Scopus, using the key-
words “Quidel” OR “SOFIA” AND “Antigen” AND 
“SARS-CoV-2” OR “COVID-19” in all search fields, 
without language or time constrains (i.e., up to 
March 24, 2023), for identifying published ar-
ticles that contained data on accuracy of Quidel 
Sofia SARS antigen FIA for diagnosing COVID-19. 
Two authors (G.L. and B.M.H.) screened all arti-
cles originally detected based on the predefined 
search criteria, selecting those with the follow-
ing inclusion criteria: (i) Quidel Sofia SARS anti-
gen FIA diagnostic performance was compared 
versus a reference molecular technique; (ii) 
data on true positive (TP), true negative (TN), 
false positive (FP) and false negative (FN) rates 
could be extracted from the text of the article, 
or could be otherwise provided by the authors 
after direct request (i.e., by emailing the corre-
sponding authors). 

After extraction, data were used for construct-
ing a 2×2 table, which enabled the estima-
tion of pooled accuracy (based on a Summary 
Receiver Operating Characteristic Curve; 
SROC), sensitivity and specificity with their 
respective 95% confidence interval (95%CI). 
Separate analyses were conducted according 
to the respiratory sample type (i.e., nasal or 
nasopharyngeal swab) and the population en-
rolled (asymptomatic, symptomatic, mixed). 
The Mantel-Haenszel test and random effects 
model were used for finally pooling the data, 
while the heterogeneity was calculated with 
χ2 test and I2 statistics. The statistical analysis 
was performed with Meta-DiSc 1.4 (Unit of 
Clinical Biostatistics team of the Ramón y Cajal 
Hospital, Madrid, Spain) [15]. 

This analysis was performed in accordance with 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA Checklist, 
available as Supplementary File 1), conducted 

in agreement with the Declaration of Helsinki 
and within the terms of local legislation. No 
ethical committee approval was required for 
performing this critical literature review and 
meta-analysis.

RESULTS

Our digital search in PubMed and Scopus based 
on the aforementioned criteria allowed to ini-
tially identify 70 articles after eliminating redun-
dancy between the two scientific databases. We 
then excluded 52 articles, for the following rea-
sons: 36 studies which did not report any data 
on diagnostic testing, 5 were unsuitable for con-
structing the 2×2 table (including no response 
after delivering a specific request to the authors 
for the data), 6 were literature reviews, 2 did 
not contain specific data on Quidel Sofia SARS 
antigen FIA, 2 were focused on performance of 
SARS-CoV-2 antigen manual assay, and 1 that re-
ported data on a duplicate cohort included in a 
large subsequent investigation. Thus, a total of 
18 articles (totalling 48165 samples; range, 
43-23462; 9.8% NAAT positive) meeting our 
inclusion criteria were finally included in this 
meta-analysis, equating to 24 sample cohorts 
(Table 1) [16-33]. Specifically, 4 studies included 
mixed cohorts of asymptomatic and symptom-
atic subjects, 5 included two separate cohorts 
of asymptomatic or symptomatic patients, 7 in-
cluded only symptomatic patients, and 2 stud-
ies included only asymptomatic subjects. As 
concerns the type of the sample, one study in-
cluded a single cohort of patients with double 
sample collection (i.e., nasal and nasopharyn-
geal), in 16 cohorts only a nasal swab was col-
lected and in 6 cohorts a single nasopharyngeal 
swab was taken.

The overall diagnostic performance of Quidel 
Sofia SARS antigen FIA in all samples (i.e., nasal 
and/or nasopharyngeal) is summarized in 
figure 1 and table 2, displaying 0.980 (with 0.01 
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SE) area under the curve (AUC), 0.76 (95%CI, 
0.74-0.78; I2, 95%) sensitivity and 1.00 (95%CI, 
1.00-1.00; I2, 86%) specificity. The corresponding 
values of AUC, sensitivity and specificity in the 
reference nasal swab were 0.987 (with 0.01 SE), 
0.72 (95%CI, 0.69-0.75; I2, 89%) and 1.00 (95%CI, 
1.00-1.00; I2, 81%). In samples taken from 
symptomatic cohorts (Figure 2), the cumulative 
AUC (0.981 with 0.02 SE) and sensitivity (0.81; 
95%CI, 0.77-0.83; I2, 22%) were predictably 
higher, whilst the specificity remained almost 
unvaried (0.99; 95%CI, 0.99-0.99; I2, 0%). Nearly 
identical results were found when limiting the 
analysis to the reference nasal swab, displaying 
0.963 (with 0.05 SE) AUC, 0.80 (95%CI, 0.77-0.83; 
I2, 0%) sensitivity and 0.99 (95%CI, 0.99-1.00; I2, 
0%) specificity. These performances obviously 

decreased in samples taken from asymptomatic 
subjects (Figure 3), AUC being 0.931 (with 
0.01 SE), 0.55 (95%CI, 0.48-0.61; I2, 93%) the 
sensitivity and 1.00 (95%CI, 1.00-1.00; I2, 89%) 
the specificity. Using the nasal reference sample 
collected from asymptomatic subjects the AUC 
was 0.888 (with 0.07 SE), the sensitivity 0.45 
(95%CI, 0.37-0.52; I2, 93%) and the specificity 
1.00 (95%CI, 1.00-1.00; I2, 91%). Finally, in the 
four studies which included mixed cohorts of 
asymptomatic and symptomatic patients (all 
except one using nasopharyngeal samples; and 
study excluded due to lack of negative controls) 
(Figure 4), the AUC was 0.960 (with 0.03 SE), the 
sensitivity 0.77 (95%CI, 0.75-0.80; I2, 99%) and 
the specificity 0.99 (95%CI, 0.99-1.00; I2, 93%). 
Table 3 synthesizes the diagnostic performance 

Study Country
Sample 
matrix

Sample 
size

Population Reference test

Alonaizan et al., 
2022 [16]

Saudi 
Arabia Nasal swab 76 Asymptomatic

RT-PCR (Cepheid 
GeneXpert GX-XVI 

SARS-CoV-2)

Alonaizan et al., 
2022 [16]

Saudi 
Arabia

Naso- 
pharyngeal 

swab
76 Asymptomatic

RT-PCR (Cepheid 
GeneXpert GX-XVI 

SARS-CoV-2)

Bachman et al., 
2021 [17] USA Nasal swab 170 Symptomatic RT-PCR (CDC 2019-nCoV 

RT-PCR Diagnostic Panel)

Beck et al., 
2021 [18] USA Nasal swab 346 Symptomatic

RT-PCR (Hologic Aptima 
Panther SARS-CoV-2 TMA 

test)

Bornemann et al., 
2022 [19] Germany

Naso- 
pharyngeal 

swab
7859 Asymptomatic 

+ symptomatic RT-PCR (Multiple assays)

Table 1 Summary of  the characteristics of  the studies which explored 
the performance of  Quidel Sofia SARS antigen Fluorescent  
Immunoassay (FIA) for diagnosing acute SARS-CoV-2 infections
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Černila et al., 
2023 [20] Slovenia

Naso- 
pharyngeal 

swab
804 Asymptomatic 

+ symptomatic RT-PCR (unspecified)

Černila et al., 
2023 [20] Slovenia

Naso- 
pharyngeal 

swab
132 Symptomatic RT-PCR (unspecified)

Epling et al., 
2022 [21] USA Nasal swab 117 Symptomatic RT-PCR (unspecified)

Ford et al., 
2021 [22] USA Nasal swab 865 Asymptomatic RT-PCR (CDC 2019-nCoV 

RT-PCR Diagnostic Panel)

Ford et al., 
2021 [22] USA Nasal swab 266 Symptomatic RT-PCR (CDC 2019-nCoV 

RT-PCR Diagnostic Panel)

Freeman et al., 
2022 [23] USA Nasal swab 138 Asymptomatic RT-PCR (Cepheid Xpert 

Xpress SARS-CoV-2)

Freeman et al., 
2022 [23] USA Nasal swab 249 Symptomatic RT-PCR (Cepheid Xpert 

Xpress SARS-CoV-2)

Hahn et al., 
2021 [24] USA

Naso- 
pharyngeal 

swab
60 Asymptomatic 

+ symptomatic
RT-PCR (New York SARS-

CoV-2 RT-PCR)

Harmon et al., 
2021 [25] USA Nasal swab 23462 Asymptomatic RT-PCR (Multiple assays)

Harris et al., 
2021 [26] USA Nasal swab 885 Symptomatic RT-PCR (CDC 2019-nCoV 

RT-PCR Diagnostic Panel)

Jääskeläinen et al., 
2021 [27] Finland Nasal swab 148 Symptomatic RT-PCR (In-house)

Mack et al., 
2021 [28] USA

Naso- 
pharyngeal 

swab
10982 Asymptomatic 

+ symptomatic RT-PCR (Multiple assays)

Mitchell et al., 
2021 [29] USA Nasal swab 144 Asymptomatic RT-PCR (Cepheid Xpert 

Xpress SARS-CoV-2)

Mitchell et al., 
2021 [29] USA Nasal swab 104 Symptomatic RT-PCR (Cepheid Xpert 

Xpress SARS-CoV-2)

Porte et al., 
2021 [30] Chile

Naso- 
pharyngeal 

swab
64 Symptomatic RT-PCR (Primerdesign 

COVID-19 Genesig)
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Pray et al., 
2021 [31] USA Nasal swab 871 Asymptomatic RT-PCR (CDC 2019-nCoV 

RT-PCR Diagnostic Panel)

Pray et al., 
2021 [31] USA Nasal swab 53 Symptomatic RT-PCR (CDC 2019-nCoV 

RT-PCR Diagnostic Panel)

Smith et al., 
2021 [32] USA Nasal swab 43 Asymptomatic 

+ symptomatic RT-PCR (Abbott Alinity)

Young et al., 
2020 [33] USA Nasal swab 251 Symptomatic

RT-PCR (BD MAX real-
time SARS-CoV-2 PCR 

assay)

Figure 1 Summary of  the diagnostic performance (area under the curve [AUC], 
sensitivity and specificity) of  the studies which cumulatively explored  
the performance of  Quidel Sofia SARS antigen Fluorescent Immunoassay 
(FIA) for diagnosing acute SARS-CoV-2 infections
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Figure 2 Summary of  the diagnostic performance (area under the curve [AUC], 
sensitivity and specificity) of  the studies which explored the performance 
of  Quidel Sofia SARS antigen Fluorescent Immunoassay (FIA) 
for diagnosing acute SARS-CoV-2 infections in samples taken 
from symptomatic subjects

Table 2 Summary of  the diagnostic performance of  the studies which explored 
the performance of  Quidel Sofia SARS antigen Fluorescent Immunoassay 
(FIA) for diagnosing acute SARS-CoV-2 infections

Cohort AUC (SE) Sensitivity (95%CI) Specificity (95%CI)

All samples 0.980 (0.01) 0.76 (0.74-0.78) 1.00 (1.00-1.00)

All samples 
(nasal swab) 0.987 (0.01) 0.72 (0.69-0.75) 1.00 (1.00-1.00)

Symptomatic patients 0.981 (0.02) 0.81 (0.77-0.83) 0.99 (0.99-0.99)
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Figure 3 Summary of  the diagnostic performance 
(area under the curve [AUC], sensitivity and specificity) 
of  the studies which explored the performance 
of  Quidel Sofia SARS antigen Fluorescent Immunoassay (FIA) 
for diagnosing acute SARS-CoV-2 infections in samples 
taken from asymptomatic subjects 

Symptomatic patients 
(nasal swab) 0.963 (0.05) 0.80 (0.77-0.93) 0.99 (0.99-1.00)

Asymptomatic patients 0.931 (0.01) 0.55 (0.46-0.61) 1.00 (1.00-1.00)

Asymptomatic patients 
(nasal swab) 0.888 (0.07) 0.45 (0.37-0.52) 1.00 (1.00-1.00)

Mixed cohorts 0.960 (0.03) 0.77 (0.75-0.80) 0.99 (0.99-1.00)
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Figure 4 Summary of  the diagnostic performance (area under the curve [AUC], 
sensitivity and specificity) of  the studies which explored the performance 
of  Quidel Sofia SARS antigen Fluorescent Immunoassay (FIA) 
for diagnosing acute SARS-CoV-2 infections in samples taken 
from mixed cohort of  asymptomatic and symptomatic subjects

Table 3 Synthesis of  the diagnostic performance of  studies which explored 
the performance of  Quidel Sofia SARS antigen Fluorescent Immunoassay 
(FIA) for diagnosing acute SARS-CoV-2 infections and ought 
to be excluded from the meta-analysis due to unavailability 
of  data for constructing a 2x2 table

Authors Cohort
Sensitivity 
(95% CI)

Specificity
(95% CI)

Agard et al., 2022 [34] Low-risk 0.26 (-) 1.00 (-)

Agard et al., 2022 [34] High-risk 0.37 (-) 1.00 (-)

Al-Alawi et al., 2021 [35] Symptomatic patients 0.64 (0.50-0.77) 0.97 (0.95-0.98)
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of four other studies [34-37] which reported 
quantitative data on the diagnostic accuracy of 
Quidel Sofia SARS antigen FIA, but were excluded 
due to unavailability of sufficient information for 
constructing a 22 table.

DISCUSSION

Due to the ongoing surge of infections and the 
predictable transformation of COVID-19 into an 
endemic disease, SARS-CoV-2 testing remains of 
paramount importance for a variety of reasons 
beyond diagnosing an acute viral infection, thus 
including the anticipation of local outbreaks 
[38], predicting future pressure on healthcare 
systems [39], and timely detection of changes 
in viral biology and its interaction with the host 
(i.e., emergence of new variants) [40]. In this 
problematic scenario, the availability of easy, 
rapid, affordable, and reliable tests is central 
to the paradigm for the future management of 
COVID-19.

Despite recent endorsements by both the WHO 
and IFCC, which paved the way to diffuse us-
age of SARS-CoV-2 Ag testing at the population 
level, concerns have grown as to whether most 
of these rapid tests would display sufficient ac-
curacy for being used for screening, especially 
in symptomatic subjects. The recent meta-anal-
ysis of the Cochrane COVID-19 Diagnostic Test 
Accuracy Group revealed that even in high-risk 
(i.e., symptomatic) populations, the accuracy 
of such tests is extremely heterogeneous, ex-
hibiting a pooled diagnostic accuracy of 0.76 

(95%CI, 0.70-0.81), that only approximates the  
minimum performance criterion of ≥0.80 set by 
the WHO even at the upper limit of the 95%CI 
[11], and decreasing further to 0.72 (95%CI, 
0.69-0.75) when data from “sensitivity-only” in-
vestigations were included. Not surprisingly, the 
diagnostic sensitivity fell well below the WHO 
sensitivity limit when the analysis included as-
ymptomatic cohorts (i.e., 0.57; 95%CI, 0.48-
0.65), becoming the lowest when these tests are 
used for purposes of large population screening 
(i.e., 0.45; 95%CI; 0.36-0.54) [11]. Many reasons 
have been highlighted for justifying the lower 
diagnostic performance of SARS-CoV-2 RDT-Ag 
compared to NAATs and even to laboratory-
based immunoassay, including the fact that the 
visual reading of test results, often performed 
by the patients themselves, may lead to inac-
curate interpretation [41], an issue which could 
be theoretically overcome using analyzer-read 
SARS-CoV-2 RDT-Ag [42].

The results of our meta-analysis of studies 
which explored the performance of Quidel Sofia 
SARS Ag FIA for diagnosing acute SARS-CoV-2 in-
fections reveal that the overall performance of 
this instrument-read test satisfactory met the 
WHO threshold of ≥0.80 and ≥0.97 diagnostic 
sensitivity and specificity in symptomatic indi-
viduals (i.e., being 0.81 and 1.00), thus achiev-
ing satisfactory accuracy for being used for the 
WHO and IFCC intended purposes, irrespective-
ly of the type of sample being tested (i.e., na-
sal or nasopharyngeal swab; table 2). Notably, 

Brihn et al., 2021 [36] Asymptomatic patients 0.60 (0.50-0.71) 1.00 (0.99-1.00)

Brihn et al., 2021 [36] Symptomatic patients 0.72 (0.61-0.83) 0.99 (0.97-1.00)

Schroeder et al., 2022 [37] Asymptomatic patients 0.60 (0.45-0.71) -

Schroeder et al., 2022 [37] Symptomatic patients 0.77 (0.56.-0.85) -
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the diagnostic performance was also found to 
be nearly optimal in the mixed cohorts of pa-
tients (i.e., 0.77 sensitivity and 0.99 specificity), 
whilst the diagnostic sensitivity remained defin-
itively low in cohorts of asymptomatic subjects 
(i.e., 0.55, decreasing to 0.45 when using nasal 
swabs). Similar results were reported in the four 
studies whose results could not be pooled in our 
analysis, with values of diagnostic sensitivity in 
samples taken from symptomatic individuals 
comprised between 0.64-0.77 and specificity 
always ≥0.97. Expectedly, even in these investi-
gations the diagnostic sensitivity of Quidel Sofia 
SARS Ag FIA was found to be remarkably de-
creased in samples taken from asymptomatic or 
mixed cohorts of subjects (i.e., between 0.26-
0.60). These results are hence aligned to those 
earlier published by the Cochrane COVID-19 
Diagnostic Test Accuracy Group, which pooled 
the results of only 4 studies (with 1064 samples) 
and calculated an overall diagnostic sensitivity 
of 0.80 (95%CI, 0.72-0.86) and an overall diag-
nostic specificity of 0.99 (95%CI, 0.99-1.00) for 
Quidel Sofia SARS Ag FIA. Importantly, the ar-
ticle by Ford et al. provided additional informa-
tion on the use of such test, showing that the 
diagnostic sensitivity parallels the likelihood of 
obtaining a positive viral culture, thus enabling 
a very accurate identification of contagious 
subjects [22]. Two additional studies, excluded 
from our pooled analysis because they lacked 
clinical performance data deserve to be briefly 
mentioned. Deil et al. carried out a prelimi-
nary analysis by constructing a mathematical 
model for estimating the economical burden of 
sample-and-stay strategy in German healthcare 
workers based on the use of Quidel Sofia SARS 
Ag FIA, and concluded that sequential testing 
was effective to significantly lower the cumu-
lative hospital expenditure due to shortage 
of quarantined hospital staff [43]. In a subse-
quent investigation, the same authors explored 
the economic impact of using the Quidel Sofia 

SARS Ag FIA compared to that based on clinical 
judgement and NAAT for diagnosing COVID-19 
in a cohort of German adult patients presenting 
to the emergency department, concluding that 
the RDT-AG test enabled to substantially reduce 
hospital costs by over 200 € for each patient 
tested [44].

In conclusion, the results of this critical litera-
ture review and meta-analysis suggest that the 
modest but significant improvement shown 
by the instrument-read Quidel Sofia SARS Ag 
FIA over more traditional “optically only”-read 
RDT-Ag would straightforwardly align its diag-
nostic accuracy to that exhibited cumulatively 
by laboratory-based SARS-CoV-2 immunoas-
says, (i.e., 0.76 vs. 0.73 sensitivity and 1.00 vs. 
0.98 specificity) [10]. This test may hence com-
bine satisfactory diagnostic performance with 
the advantages of being potentially used as a 
POC. On the other hand, the still insufficient di-
agnostic sensitivity emerged from our analysis 
in samples taken from asymptomatic patients 
would suggest to discourage its usage – as with 
most other SARS-CoV-2 Ag immunoassays - 
for diagnosis of acute SARS-CoV-2 infection in  
low-probability subjects. However, in such set-
tings, it could be theoretically used to identify 
those with higher viral load, who may be re-
sponsible for a substantially higher burden of 
transmission.
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