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Abstract
Background: The coronavirus disease 2019 (COVID-19) pandemic continues to affect countries worldwide. To inhibit the trans-
mission of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), testing of patients, contact tracing, and quarantine of 
their close contacts have been used as major nonpharmaceutical interventions. The advantages of antigen tests, such as low cost 
and rapid turnaround, may allow for the rapid identification of larger numbers of infectious persons. This meta-analysis aimed to 
evaluate the diagnostic accuracy of antigen tests for SARS-CoV-2.
Methods: We searched PubMed, Embase, Cochrane Library, and Biomed Central databases from inception to January 2, 
2021. Studies evaluating the diagnostic accuracy of antigen testing for SARS-CoV-2 with reference standards were included. 
We included studies that provided sufficient data to construct a 2 × 2 table on a per-patient basis. Only articles in English were 
reviewed. Summary sensitivity and specificity for antigen tests were generated using a random-effects model.
Results: Fourteen studies with 8624 participants were included. The meta-analysis for antigen testing generated a pooled sen-
sitivity of 79% (95% CI, 66%-88%; 14 studies, 8624 patients) and a pooled specificity of 100% (95% CI, 99%-100%; 14 studies, 
8624 patients). The subgroup analysis of studies that reported specimen collection within 7 days after symptom onset showed a 
pooled sensitivity of 95% (95% CI, 78%-99%; four studies, 1342 patients) and pooled specificity of 100% (95% CI, 97%-100%; 
four studies, 1342 patients). Regarding the applicability, the patient selection, index tests, and reference standards of studies in our 
meta-analysis matched the review title.
Conclusion: Antigen tests have moderate sensitivity and high specificity for the detection of SARS-CoV-2. Antigen tests might 
have a higher sensitivity in detecting SARS-CoV-2 within 7 days after symptom onset. Based on our findings, antigen testing might 
be an effective method for identifying contagious individuals to block SARS-CoV-2 transmission.
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1. INTRODCUTION

The coronavirus disease 2019 (COVID-19) pandemic continues 
to affect countries worldwide. Policies on combating COVID-19, 
such as vaccination, timely detection, and quarantine of infected 
individuals, are critical for preventing the transmission of the dis-
ease. To inhibit the transmission of severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2), testing of patients, contact 
tracing, and quarantine of their close contacts have been used 
as major nonpharmaceutical interventions. Rapid identi!cation 
and isolation of infectious patients with SARS-CoV-2 are crucial 
approaches for reducing COVID-19 community transmission. 
Approximately 40% of infected persons with high viral load may 
be asymptomatic.1 The World Health Organization and Center 
for Disease Control and Prevention advised that reverse tran-
scription polymerase chain reaction (RT-PCR) technology should 
be considered the standard diagnostic assay for SARS-CoV-2 
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detection. RT-PCR has high speci!city and sensitivity to SARS-
CoV-2. However, factors such as the type and quality of respira-
tory specimens and stage of the disease have an impact on the 
test accuracy. Despite its high speci!city and sensitivity, RT-PCR 
has disadvantages, including the requirement of professional lab 
expertise, costly reagents, and centralized equipment. Antigen 
tests have been developed to detect the presence of SARS-CoV-2 
proteins in respiratory samples.2 Antigen tests are relatively 
inexpensive, and most of them can be used at the point of care. 
Antigen tests can identify individuals who are at the peak of infec-
tion, when the viral load in the body is likely to be high. Antigen 
tests have received Food and Drug Administration Emergency 
Use Authorization for use in asymptomatic and symptomatic 
individuals within the !rst 5 to 12 days after symptom onset.3

The advantages of antigen tests, such as low cost and rapid 
turnaround, may allow for the rapid identi!cation of larger 
numbers of infectious persons. However, these advantages need 
to be balanced against the lower sensitivity, especially among 
asymptomatic individuals. RT-PCR should be considered after 
negative antigen test results in symptomatic individuals and 
after positive antigen test results in asymptomatic individuals.3

The diagnostic performance of antigen tests for the COVID-19  
antigen tests remains inconclusive. Therefore, this meta-analysis 
aimed to evaluate the diagnostic accuracy of antigen tests for 
SARS-CoV-2.

2. METHODS

2.1. Literature search strategy
The systematic review and meta-analysis was reported accord-
ing to the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses diagnostic test accuracy guidelines.4

We searched the PubMed, Embase, Cochrane Library, and 
Biomed Central databases for relevant studies. A literature 
search was conducted using multiple search terms including 
“severe acute respiratory syndrome coronavirus 2 or SARS-
CoV-2 or Wuhan coronavirus” and “Antigens or antigen test 
or antigen detection or point-of-care testing or rapid test” and 
“RT-PCR or Reverse Transcriptase Polymerase Chain Reaction 
or COVID-19 diagnostic testing” and “sensitivity or speci!c-
ity or diagnostic accuracy.” We used a combination of free text 
and MeSH terms to identify the relevant studies. We limited 
our search results to studies performed on human subjects. The 
detailed search strategies are presented in the Supplementary 
File 1, http://links.lww.com/JCMA/A108.

2.2. Inclusion and exclusion criteria
Studies that evaluated the diagnostic accuracy of antigen testing 
for SARS-CoV-2 with reference standards were included, whereas 
review articles were excluded. Respiratory specimens were col-
lected from symptomatic and asymptomatic individuals. Studies 
that de!ned RT-PCR as a reference standard were included. Only 
articles in English were reviewed. We conducted a literature search 
with no time restrictions. We included studies that provided suf-
!cient data to construct a 2 × 2 table on a per-patient basis. We 
excluded case reports, case series, proposals, protocols, confer-
ence abstracts, and in-house tests. The last literature search was 
performed on January 2, 2021. One reviewer initially screened 
the titles and abstracts for potentially eligible studies. After elimi-
nating irrelevant studies, two reviewers independently examined 
the full-text articles that met the inclusion criteria. Disagreements 
between the reviewers were resolved through joint discussions.

2.3. Quality assessment
We assessed the quality of the included studies using a tool known 
as the Quality Assessment of Diagnostic Accuracy Studies-2 

(QUADAS-2).5 Antigen tests for SARS-CoV-2 virus were the 
index tests and RT-PCR test results for SARS-CoV-2 were the 
reference standards. QUADAS-2 consists of the following four 
domains: patient selection, index test, reference standard, and 
#ow and timing. Each domain contained questions that allowed 
an assessment of the risk of bias. The quality of the diagnostic 
test comprises the risk of bias and the applicability of the study. 
Bias may occur if systematic deviation in the design or conduct 
of a study distorts the outcome. A study may have limited appli-
cability if the clinical features or spectra of patients enrolled in 
the study differ from the review title. A study was considered 
high quality if each domain in that study exhibited a low risk of 
bias. Based on QUADAS-2, studies that did not record consecu-
tive patient enrolment were considered to have an unknown risk 
of bias in the patient selection. Studies with a case-control design 
might have overestimated the diagnostic accuracy.

2.4. Statistical analysis
We extracted data of true positives, true negatives, false posi-
tives, and false negatives from each included study to construct 
2 × 2 tables to calculate the values of the pooled sensitivity and 
pooled speci!city. The sensitivity of a test is de!ned as the pro-
portion of people with the disease (target condition) who show 
a positive result, whereas the speci!city of a test is the propor-
tion of people without the disease (target condition) who show 
a negative result.6

We conducted a meta-analysis using a random-effects model 
to calculate the summary sensitivity and speci!city on a per-
patient basis. We also plotted the summary receiver operating 
characteristic (SROC) curve to demonstrate the overall diag-
nostic performance of the index tests. The closer the curve 
approaches the upper-left corner, the higher the overall perfor-
mance.7 A perfect test has an area under the curve (AUC) of 1. 
The AUC of an excellent test should be ≥0.97. An AUC of 0.93 to 
0.96 is highly suitable, and an AUC of 0.75 to 0.92 is suitable.8  
Summary estimates, including the pooled sensitivity and speci!c-
ity, were generated with the associated 95% CI. Possible causes 
of heterogeneity between studies were explored through prespec-
i!ed subgroup analysis, which included the following: specimen 
type, patients in the community, asymptomatic participants, and 
symptomatic individuals. All analyses were performed using the 
MetaDiSc ver. 1.4, and MetaDTA software.9,10 Between-study 
heterogeneity commonly exists in a meta-analysis. The bivari-
ate SROC models were used by the MetaDTA software. The 
random-effects bivariate binomial model is a generalized linear 
mixed-effect model with an unstructured between-study covari-
ance matrix.11,12 The circles of the SROC plot in MetaDTA are 
displayed as pie charts summarizing the risk of bias of individual 
studies based on the QUADAS-2 tool. The !rst quadrant of a 
circle represents patient selection, the second quadrant repre-
sents the index test, the third quadrant represents the reference 
standard, and the fourth quadrant represents the #ow and tim-
ing. Circles on the SROC plot are colored depending on their 
quality assessment score: green for low, red for high, and gray 
for unclear risk of bias.10 A p value <0.05 was considered statis-
tically signi!cant.

3. RESULTS
Fourteen studies with 8624 participants were retrieved.3,13–25 
Fig.  1 depicts the #owchart of the literature search. Table  1 
presents the detailed characteristics of the studies. All studies 
in the meta-analysis used a prospective study design and !ve 
studies enrolled participants in the hospital.15,18,19,22,25 Two stud-
ies evaluated the diagnostic performance of antigen tests with 
nasal swab specimens.3,13 Nine studies assessed the accuracy of 
antigen tests with nasopharyngeal swab specimens.15,17–19,21–25 
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Nine studies provided cycle threshold (Ct) values of positive 
RT-PCRs.3,14–17,19–21,24 Six studies reported threshold values of 
Ct.13–16,18,20 Table  2 lists the statistical data. The meta-analysis 
for antigen tests generated a pooled sensitivity of 79% (95% CI, 
66%-88%; 14 studies, 8624 patients) and a pooled speci!city of 
100% (95% CI, 99%-100%; 14 studies, 8624 patients; Fig. 2). 
The AUC of the SROC curve for the antigen test was 0.99, 
indicating that the antigen test might be suitable for diagnos-
ing COVID-19 (Fig. 3). Sensitivity and speci!city were jointly 
modeled. The random effect intraclass correlation was −0.179. 
Sensitivities and speci!cities of antigen tests for SARS-CoV-2 

from the included studies are presented in Supplementary File 2, 
http://links.lww.com/JCMA/A108.

3.1. Quality assessment
The strength of the evidence in this meta-analysis relied on 
its rigid-quality assessment. We applied QUADAS-2, which 
has four domains, to evaluate the quality of the studies in our 
meta-analysis. Regarding patient selection, six studies enrolled 
patients randomly or consecutively; 10 studies avoided a case-
control study design, which might have led to an overestimated 
diagnostic accuracy. Based on the rules in this domain, four 

Fig. 1 Flowchart of literature search.
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studies were judged to have a low risk of bias in the patient 
selection domain.13,15,23,24 Regarding index tests, four studies 
reported that index tests were interpreted without knowledge 
of the results of the reference standard.13,14,16,18 All of these 
studies were judged to have a low risk of bias in the index 
domain.13,14,16,18 Regarding the reference standard, all studies 
presented that the reference standard likely correctly classi!ed 
the target condition. Regarding the #ow and timing domains, 12 
studies demonstrated that all patients received a reference stand-
ard, and 10 studies indicated that all patients were included in 
the analysis. Nine articles were judged to have a low risk of 
bias in the #ow and timing domains. Regarding the applicabil-
ity, patient selection, index tests, and reference standards of the 
studies in our meta-analysis matched our review title. Table 3 
presents the quality of the studies. Fig. 4 demonstrates the risk 
of bias of individual studies in the meta-analysis. Fig. 5 sum-
marizes the overall quality of studies in the meta-analysis. The 
quality assessment process is presented in Supplementary File 3, 
http://links.lww.com/JCMA/A108.

3.2. Investigation of heterogeneity
The participant population and the duration from symptom 
onset to specimen collection may represent sources of heteroge-
neity in the meta-analysis. Subgroup analyses were performed to 
identify the sources of heterogeneity. Specimen types for antigen 
tests may have an impact on the diagnostic accuracy. Two studies 
with 4400 patients discussed the accuracy of antigen tests using 
nasal swabs.3,13 The meta-analysis produced a pooled sensitivity 
of 92% (95% CI, 51%-99%; two studies, 4400 patients) and 
a pooled speci!city of 99% (95% CI, 98%-100%; two stud-
ies, 4400 patients). Moreover, nine studies with 2276 patients 
reported the accuracy of antigen tests using nasopharyngeal 
swabs.15,17–19,21–25 The meta-analysis produced a pooled sensitiv-
ity of 68% (95% CI, 57%-77%; nine studies, 2276 patients) 
and a pooled speci!city of 100% (95% CI, 95%-100%; nine 
studies, 2276 patients). The participant population in the 
meta-analysis included hospitalized patients and individuals in 
the community. Disease prevalence may vary between patient 
populations. According to the accuracy data of antigen tests for 
patients in the community, we performed a subgroup analysis 
of four studies that involved 6097 participants from the com-
munity.3,13,14,23 It generated a pooled sensitivity of 84% (95% CI, 
58%-95%; four studies, 6097 patients) and a pooled speci!city 
of 100% (95% CI, 97%-100%; four studies, 6097 patients), 
respectively. Antigen tests may have a high sensitivity for 

Table 2
Statistical data of included studies

Study
True 

positive
False 

positive
False 

negative
True 

negative

Pray et al3 39 16 18 1025
Pilarowski et al13 201 13 3 3085
Gremmels et al14 101 0 38 1228
Scohy et al15 32 0 74 42
Porte et al16 77 0 5 45
Lambert-Niclot et al17 47 0 47 44
Diao et al18 152 0 49 50
Linares et al19 44 0 16 195
Chaimayo et al20 59 5 1 389
Albert et al21 43 0 11 358
Krüttgen et al22 53 3 22 72
Cerutti et al23 77 0 32 221
Gupta et al24 63 1 14 252
Nalumansi et al25 63 13 27 159
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Fig. 2 Pooled sensitivity and specificity of antigen test for SARS-CoV-2. HSROC = hierarchical summary receiver operating characteristic; SARS-CoV-2 = severe 
acute respiratory syndrome coronavirus-2.

COVID-19 detection among participants in the community. We 
assumed that viral load was related to patients’ symptom status, 
and the diagnostic accuracy of antigen testing to the viral load. 
The subgroup analysis of three studies that involved asympto-
matic participants generated a pooled sensitivity of 89% (95% 
CI, 62%-98%; three studies, 4730 patients) and pooled speci!c-
ity of 99% (95% CI, 98%-100%; three studies, 4730 patients), 
respectively.3,13,24 We performed a subgroup analysis based on 
the antigen test data for patients within 5 days after symptom 
onset. The subgroup analysis of three studies that reported spec-
imen collection within 5 days after symptom onset produced a 
pooled sensitivity of 83% (95% CI, 74%-89%; three studies, 
479 patients) and a pooled speci!city of 100% (95% CI, 96%-
100%; three studies, 479 patients).3,19,24 Antigen tests might have 
higher pooled sensitivity in the detection of SARS-CoV-2 among 
symptomatic patients with no more than 5 days of evolution. 
Four studies in the meta-analysis reported data regarding the 
antigen tests for participants within 7 days after symptom onset; 
we performed the following subgroup analysis. The subgroup 
analysis of four studies that reported specimen collection within 
7 days after symptom onset demonstrated a pooled sensitivity 
of 95% (95% CI, 78%-99%; four studies, 1342 patients) and 
a pooled speci!city of 100% (95% CI, 97%-100%; four stud-
ies, 1342 patients).13,16,19,21 Antigen tests may have higher pooled 
sensitivity in detecting SARS-CoV-2 in symptomatic patients 
with no more than 7 days of evolution. The subgroup analysis 
of studies using Ct cutoff value less than 35 produced a pooled 

sensitivity of 93% (95% CI, 93%-93%; two studies, 4669 
patients) and pooled speci!city of 100% (95% CI, 99%-100%; 
two studies, 4669 patients) of antigen test for COVID-19.13,14  
Another subgroup analysis of studies using Ct cutoff value less 
than 40 produced a pooled sensitivity of 85% (95% CI, 47%-
97%; four studies, 980 patients) and pooled speci!city of 100% 
(95% CI, 94%-100%; four studies, 980 patients) of antigen test 
for COVID-19.15,16,18,20 Antigen tests may have higher sensitiv-
ity for COVID-19 with Ct cutoff value less than 35, based on 
the subgroup analyses. The subgroup analysis of studies using 
Panbio COVID-19 Ag produced a pooled sensitivity of 74% 
(95% CI, 69%-79%; three studies, 2034 patients) and pooled 
speci!city of 100% (95% CI, 0%-100%; three studies, 2034 
patients) of antigen test for COVID-19.14,19,21 Another subgroup 
analysis of studies using Standard Q COVID-19 Ag kit pro-
duced a pooled sensitivity of 97% (95% CI, 83%-99%; four 
studies, 1376 patients) and pooled speci!city of 95% (95% 
CI, 81%-99%; four studies, 1376 patients) of antigen test for 
COVID-19.20,23–25 The statistical data of the subgroup analyses 
are presented in Supplementary File 4, http://links.lww.com/
JCMA/A108.

4. DISCUSSION
Our major !ndings indicated that antigen tests have moder-
ate sensitivity and high speci!city for detecting SARS-CoV-2. 
Immunological tests (IgM and IgG) showed promising sensitivity 

CA9_V84N11_Text.indb   1033CA9_V84N11_Text.indb   1033 28-Oct-21   22:18:2928-Oct-21   22:18:29



1034 www.ejcma.org

Wang et al J Chin Med Assoc

Fig. 3 The SROC curve for antigen tests. AUC = area under the curve; ROC = receiver operating characteristic; SE = standard error; SROC = summary receiver 
operating characteristic.

Table 3
Quality of studies

Study

Risk of bias Applicability concerns

Patient selection Index test Reference standard Flow and timing Patient selection Index test Reference standard

Pray et al3 U U L H L L L
Pilarowski et al13 L L L L L L L
Gremmels et al14 U L L H L L L
Scohy et al15 L U L L L L L
Porte et al16 U L L H L L L
Lambert-Niclot et al17 U U L H L L L
Diao et al18 U L L H L L L
Linares et al19 U U L L L L L
Chaimayo et al20 U U L L L L L
Albert et al21 U U L L L L L
Krüttgen et al22 H U L L L L L
Cerutti et al23 L U L L L L L
Gupta et al24 L U L L L L L
Nalumansi et al25 H U L L L L L

H = high risk of bias; L = low risk of bias; U = unclear risk of bias.

for COVID-19.26 However, higher levels of antibodies are seen 
in the second and third week of symptom onset.27 RT-PCR is 
the standard diagnostic method for SARS-CoV-2 detection.  
A previous study reported that RT-PCR positivity may persist 
over 3 weeks after illness onset when most mild cases yield a 
negative result. However, a positive RT-PCR result demonstrates 
only the detection of SARS-CoV-2 RNA and does not necessar-
ily indicate the presence of replicating virus.27

According to the subgroup analyses, antigen tests may have higher 
sensitivity in detecting SARS-CoV-2 within 7 days after symptom 
onset, which indicates that antigen tests may be suitable for viral 
detection during the early disease phase. In another subgroup analy-
sis of studies involving data from patients within 5 days after symp-
tom onset, antigen tests also showed high sensitivity in detecting 
SARS-CoV-2 in the population. In the absence of effective treatments 
or vaccines for COVID-19, identifying as many infected individuals 
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as possible (both symptomatic and asymptomatic) and then isolating 
them is the most effective approach to prevent disease transmission.28 
Our meta-analysis provided evidence that antigen tests are effective 
in identifying potentially infected people in the community.

Rapid and reliable diagnostic methods are crucial during 
the COVID-19 pandemic, as a large-scale diagnostic capacity 
becomes critical for containing outbreaks and reducing disease 
mortality. Deploying on-site and rapid tests is ideal for urgent 
patient triaging and contact tracing.28 Fast and accurate labora-
tory testing of SARS-CoV-2 is essential for early quarantine, early 
treatment, and blocking COVID-19 transmission.29 An antigen 
test is easy, cheap, and scalable. It can be useful in monitoring 
the infection status and has the potential to reduce community 
transmission. Antigen tests can be applied for the surveillance of 
asymptomatic and presymptomatic individuals. Frequent use of 
antigen tests might help identify infected individuals and reduce 
COVID-19 transmission, which is one of the strategies for pan-
demic control.2 COVID-19 vaccine will have to be distributed as 
quickly as possible to the vast majority of people worldwide.30

Owing to the absence of effective COVID-19 treatment, the 
only currently available approach to reduce SARS-CoV-2 trans-
mission is to identify and isolate contagious persons.31 Rapid 
diagnosis for clinical treatment and management (including pro-
tection of !rst-line staff) and prompt identi!cation of infected indi-
viduals for quarantine purposes are key bene!ts of using antigen 
tests in suspected individuals. Contact tracing becomes feasible so 
that patients can be isolated to minimize SARS-CoV-2 spread.32  

Diagnostic testing plays a role in COVID-19 outbreak control. 
To end the pandemic, accurate application of diagnostic testing 
in high volumes and rapid use of the results may help implement 
the appropriate therapy and prevent further spread.33 Antigen 
tests may increase overall COVID-19 testing capacity and have 
the advantages of shorter turnaround times and reduced cost, 
compared with RT-PCR tests.34

Antigen tests detect SARS-CoV-2 proteins, and positive anti-
gen test results indicate the presence of the virus. Antigen tests 
are most likely to perform better in patients with high viral 
loads (Ct values ≤25), which usually appear in the presympto-
matic (1-3 days before symptom onset) and early symptomatic 
phases of COVID-19 (within the !rst 5-7 days of illness).35 
Antibodies are detectable approximately 8 days after disease 
onset. Antibody testing could yield positive results in the middle 
or late stages of COVID-19. The use of antibody tests without 
RT-PCR tests in the !rst week of the symptomatic phase may 
fail to diagnose COVID-19.36

Individuals with con!rmed COVID-19 are asked to quaran-
tine for 14 days after exposure to limit asymptomatic transmis-
sion. This method may be a social and economic burden for the 
individual and society, which may result in low adherence and 
reduced effectiveness. A study reported that quarantine until an 
RT-PCR or antigen test on day 7 after exposure (with early release 
if negative) may avert transmission similar to the standard 14-day 
quarantine period.37 The testing of asymptomatic healthcare 
workers has been suggested to reduce nosocomial transmission 

Fig. 4 SROC curve showing the summary estimate and risk of bias of individual studies. HSROC = hierarchical summary receiver operating characteristic.

CA9_V84N11_Text.indb   1035CA9_V84N11_Text.indb   1035 28-Oct-21   22:18:2928-Oct-21   22:18:29



1036 www.ejcma.org

Wang et al J Chin Med Assoc

of COVID-19.38 Therefore, antigen tests can be used for screening 
and serial testing (every 2-3 days) of residents and staff in health-
care, home care, and long-term care facilities in areas where there 
is ongoing community transmission. When an initial case is con-
!rmed in a resident or staff member of a closed setting, compre-
hensive testing for all residents and staff should be considered.34

Several published studies have discussed the diagnostic perfor-
mance of antigen testing for COVID-19 to provide evidence for 
allied healthcare to contain the COVID-19 pandemic. Schuit et al39  
reported that SARS-CoV-2 antigen tests are capable to detect 
close contacts of people with con!rmed SARS-CoV-2 infection 
from day 5 onward. Dinnes et al40 reported that sensitivities of 
antigen tests for COVID-19 are highest in the !rst week of ill-
ness, when the viral loads are higher in individuals with signs 
and symptoms. Antigen testing can be considered as a replace-
ment for laboratory-based RT-PCR methods when immediate 
medical decisions about patient care must be made, or where 
RT-PCR cannot be performed promptly.40 Antigen tests have 
promising diagnostic performance for mass population testing 
and can be used to identify infectious individuals to break the 
potential transmission of SARS-CoV-2 in the community.41 The 
performance of antigen test is inconsistent and dependent on the 
manufacturer. The operator might not have an impact on diag-
nostic performance.42 Antigen tests have high diagnostic perfor-
mance in the early phase of disease. Antigen tests detect the vast 
majority of SARS-CoV-2–infected persons with high viral load.43 
Moreover, our meta-analysis indicated that antigen tests may 
have higher sensitivity in detecting SARS-CoV-2 within 7 days 
after symptom onset. This systematic review and meta-analysis 
have added to the clinical evidence supporting the clinical use of 
antigen tests for COVID-19 diagnosis.

Although this meta-analysis showed that antigen tests may be 
effective in detecting SARS-CoV-2, our study has some limita-
tions. The Ct cutoff values of RT-PCR in the included studies were 
limited and inconsistent. Most studies in the meta-analysis did not 
report whether patient enrollment was consecutive or random. 
No studies in the meta-analysis reported SARS-CoV-2 variants.

In conclusion, our major !ndings indicated that antigen tests 
have excellent speci!city and high sensitivity in detecting SARS-
CoV-2 in patients with COVID-19 infection within 7 days after 

symptom onset. Antigen testing may be an effective strategy to 
interrupt SARS-CoV-2 transmission.
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