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Abstract 
Background: Immunoassays designed to detect SARS-CoV-2 protein antigens (Ag) are 56 

commonly used to diagnose COVID-19. The most widely used tests are lateral flow assays that 57 

generate results in approximately 15 minutes for diagnosis at the point-of-care. Higher 58 

throughput, laboratory-based SARS-CoV-2 Ag assays have also been developed. The number of 59 

commercially available SARS-CoV-2 Ag detection tests has increased rapidly, as has the COVID-60 

19 diagnostic literature. The Infectious Diseases Society of America (IDSA) convened an expert 61 

panel to perform a systematic review of the literature and develop best practice guidance 62 

related to SARS-CoV-2 Ag testing. This guideline is an update to the third in a series of 63 

frequently updated COVID-19 diagnostic guidelines developed by the IDSA. 64 

Objective: The IDSA’s goal was to develop evidence-based recommendations or suggestions 65 

that assist clinicians, clinical laboratories, patients, public health authorities, administrators and 66 

policymakers in decisions related to the optimal use of SARS-CoV-2 Ag tests in both medical and 67 

non-medical settings.  68 

Methods: A multidisciplinary panel of infectious diseases clinicians, clinical microbiologists and 69 

experts in systematic literature review identified and prioritized clinical questions related to the 70 

use of SARS-CoV-2 Ag tests. A review of relevant, peer-reviewed published literature was 71 

conducted through April 1, 2022. Grading of Recommendations Assessment, Development and 72 

Evaluation (GRADE) methodology was used to assess the certainty of evidence and make 73 

testing recommendations. 74 

Results: The panel made ten diagnostic recommendations. These recommendations address Ag 75 

testing in symptomatic and asymptomatic individuals and assess single versus repeat testing 76 

strategies. 77 

Conclusions: U.S. Food and Drug Administration (FDA) SARS-CoV-2 Ag tests with Emergency Use 78 

Authorization (EUA) have high specificity and low to moderate sensitivity compared to nucleic 79 
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acid amplification testing (NAAT). Ag test sensitivity is dependent on the presence or absence of 80 

symptoms, and in symptomatic patients, on timing of testing after symptom onset. In contrast, 81 

Ag tests have high specificity, and, in most cases, positive Ag results can be acted upon without 82 

confirmation. Results of point-of-care testing are comparable to those of laboratory-based 83 

testing, and observed or unobserved self-collection of specimens for testing yields similar 84 

results. Modeling suggests that repeat Ag testing increases sensitivity compared to testing 85 

once, but no empirical data were available to inform this question. Based on these 86 

observations, rapid RT-PCR or laboratory-based NAAT remains the testing method of choice for 87 

diagnosing SARS-CoV-2 infection. However, when timely molecular testing is not readily 88 

available or is logistically infeasible, Ag testing helps identify individuals with SARS-CoV-2 89 

infection. Data were insufficient to make a recommendation about the utility of Ag testing to 90 

guide release of patients with COVID-19 from isolation. The overall quality of available evidence 91 

supporting use of Ag testing was graded as very low to moderate. 92 

 93 

IDSA Disclaimer 
It is important to realize that guidelines cannot always account for individual variation 94 

among patients. They are assessments of current scientific and clinical information provided as 95 

an educational service; are not continually updated and may not reflect the most recent 96 

evidence (new evidence may emerge between the time information is developed and when it is 97 

published or read); should not be considered inclusive of all proper treatments methods of 98 

care, or as a statement of the standard of care; do not mandate any particular course of 99 

medical care; and are not intended to supplant physician judgment with respect to particular 100 

patients or special clinical situations. Whether and the extent to which to follow guidelines is 101 

voluntary, with the ultimate determination regarding their application to be made by the 102 

physician in the light of each patient’s individual circumstances. While IDSA makes every effort 103 

to present accurate, complete, and reliable information, these guidelines are presented “as is” 104 

without any warranty, either express or implied. IDSA (and its officers, directors, members, 105 
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employees, and agents) assume no responsibility for any loss, damage, or claim with respect to 106 

any liabilities, including direct, special, indirect, or consequential damages, incurred in 107 

connection with these guidelines or reliance on the information presented. The guidelines 108 

represent the proprietary and copyrighted property of IDSA. Copyright 2022 Infectious Diseases 109 

Society of America. All rights reserved. No part of these guidelines may be reproduced, 110 

distributed, or transmitted in any form or by any means, including photocopying, recording, or 111 

other electronic or mechanical methods, without the prior written permission of IDSA. 112 

Permission is granted to physicians and health care providers solely to copy and use the 113 

guidelines in their professional practices and clinical decision-making. No license or permission 114 

is granted to any person or entity, and prior written authorization by IDSA is required, to sell, 115 

distribute, or modify the guidelines, or to make derivative works of or incorporate the 116 

guidelines into any product, including but not limited to clinical decision support software or 117 

any other software product. Except for the permission granted above, any person or entity 118 

desiring to use the guidelines in any way must contact IDSA for approval in accordance with the 119 

terms and conditions of third-party use, in particular any use of the guidelines in any software 120 

product.  121 
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Executive Summary 
Diagnostic testing is an important tool to combat COVID-19. SARS-CoV-2 antigen (Ag) 122 

tests are now widely available, which has helped to expand testing to settings outside of the 123 

hospital or clinic. Most SARS-CoV-2 Ag tests in clinical use are point-of-care (POC) lateral flow 124 

devices that generate results in approximately 15 minutes. Laboratory-based Ag test platforms 125 

also exist, but experience with their performance and utility is limited. The main advantage of 126 

POC testing is the rapid availability of results, which facilitates isolation, contact tracing, 127 

quarantine, and potential treatment decisions. Given recent expansion of the literature on 128 

diagnostic testing along with widespread adoption of Ag testing, particularly outside of 129 

healthcare settings, the IDSA has updated evidence-based guidelines for the use of U.S. Food 130 

and Drug Administration (FDA) Emergency Use Authorization (EUA) SARS-CoV-2 Ag tests.  131 

The overall specificity of SARS-CoV-2 Ag tests g was ≥99% compared to standard nucleic 132 

acid amplification testing (NAAT , i.e., rapid RT-PCR or laboratory-based NAAT; Figure s2b). 133 

Therefore, routine confirmation of positive Ag results by a reference molecular method is not 134 

necessary in most settings. In contrast, Ag test sensitivity was low or moderate and was 135 

dependent on the presence or absence of COVID-19 symptoms and the time of testing after 136 

symptom onset. Pooled Ag test sensitivity was 81% (95% CI: 78% to 84%) for symptomatic 137 

individuals (Figure s2a) and 89% (95% CI: 83% to 93%)if testing occurred within the first five 138 

days of illness (Figure s3a); after 5 days, sensitivity fell to 54% (Figure s4a). Testing patients 139 

within 3 days of symptom onset yielded results similar to testing within 5 days; studies 140 

reporting results of testing of patients within 1 or 2 days of symptoms were not identified. 141 

Among asymptomatic individuals, pooled sensitivity of Ag testing was 63% (Figure s12a). Ag 142 

tests performed similarly in adults and children, although data on children were limited (Figures 143 

s12a-s13b).  144 

Despite the widespread use of Ag testing to guide individual attendance at school, work, 145 

and large social gatherings, the panel identified no clinical trials or observational studies that 146 

directly informed these testing applications, and so it was unable to make recommendations 147 

about Ag testing in these situations. Similarly, the panel found no clinical trials or observational 148 
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studies that compared risk of onward transmission of SARS-CoV2 from patients who were 149 

released from isolation based on time from symptom onset versus results of an Ag test. 150 

Therefore, the panel was unable to make a recommendation about the utility of Ag testing to 151 

guide discontinuation of isolation  152 

Since no empirical data were identified to inform the value of serial versus single sample 153 

testing compared to molecular testing, results of serial testing were estimated using 154 

mathematical modeling; results of this analysis suggested that repeat testing would improve 155 

sensitivity.1 Other evidence gaps included the performance of Ag tests in vaccinated individuals 156 

or those previously infected with SARS-CoV-2. Very limited data were available on performance 157 

of Ag tests in immunocompromised or pediatric patients (although the literature review 158 

excluded studies that included only immunocompromised individuals), or in individuals infected 159 

with recent SARS-CoV-2 variants. In the literature search conducted through April 2022, the 160 

panel identified only one study that included persons tested after November 2021, the time 161 

during which Omicron variants emerged and became dominant. All studies compared Ag to 162 

molecular test results, with none using a clinical reference standard.  163 

Specific recommendations and comments related to the use of SARS-CoV-2 Ag tests 164 

with FDA-EUA status are summarized below. An algorithm based on these recommendations 165 

is provided to aid in decision-making (Figure 1). A detailed description of background, methods, 166 

evidence summary, and rationales that support each recommendation, as well as unmet 167 

research needs can be found online in the full text.  168 

 
1NOTE: On August 11, 2022, the FDA issued recommendations for repeat antigen testing to diagnose COVID-19 in 
symptomatic and asymptomatic persons.  (https://www.fda.gov/medical-devices/safety-communications/home-
covid-19-antigen-tests-take-steps-reduce-your-risk-false-negative-results-fda-
safety#:~:text=Currently%2C%20all%20at%2Dhome%20COVID,t%20have%20COVID%2D19%20symptoms.) This 
recommendation was based on publication of a preprint that reported improved sensitivity of rapid antigen testing 
compared to a composite standard nucleic acid amplification reference standard when asymptomatic study 
participants tested three times at 48-hour intervals and symptomatic study participants tested two times by 48 hours. 
https://pubmed.ncbi.nlm.nih.gov/35982680/ 
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Figure 1. Algorithm for Antigen Recommendations  169 

 170 
a No recommendation for or against antigen testing could be made for the specific populations of students in educational settings, employees 171 
at work, or individuals planning to attend a large social gathering (evidence gaps) 172 
b No recommendation for or against home testing using NAAT could be made (evidence gap) 173 
c Nucleic Acid Amplification Test (NAAT) refers to rapid or laboratory-based nucleic amplification test   174 
d For NAAT, either rapid or standard laboratory-based testing is suggested (conditional recommendation) 175 
e For unexposed, asymptomatic individuals undergoing procedures or planned for hospital admission, no NAAT testing is suggested (conditional 176 
recommendations) 177 
f For NAAT in symptomatic individuals, the IDSA panel suggests collecting either nasopharyngeal (NP) swab, anterior nasal (AN) swab, 178 
oropharyngeal (OP) swab, midturbinate (MT) swab, saliva or mouth gargle specimens (conditional recommendation)  179 
g For NAAT in symptomatic individuals, the IDSA panel suggests that anterior nares and midturbinate specimens can be either self-collected or 180 
collected by a healthcare provider (conditional recommendation) 181 
h Either point-of-care or laboratory-based antigen testing is suggested (conditional recommendation) 182 
I If the specimen is self-collected, either observed or unobserved collection is suggested (conditional recommendation)  183 
j The IDSA panel suggests against using NAAT in patients with COVID-19 to guide discontinuation of isolation or prior to a procedure or surgery 184 
(conditional recommendations) 185 
k For guidance on timing of repeat testing for a specific assay, please consult the respective assay package insert or the latest FDA guidance. 186 
  187 
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Briefly, an expert panel consisting of clinicians, medical microbiologists and 188 

methodologists critically appraised the SARS-CoV-2 Ag diagnostic literature using Grading of 189 

Recommendations Assessment, Development and Evaluation (GRADE) methodology to assess 190 

the certainty of evidence. Per GRADE, recommendations are categorized as “strong” or 191 

“conditional”. The word “recommend” indicates a strong recommendation and “suggest” 192 

indicates a conditional recommendation. This guideline assumed availability of rapid Ag testing 193 

and focuses on testing for diagnosis and asymptomatic screening. 194 

Given the superior sensitivity of molecular diagnostics, the panel suggests using 195 

standard NAAT over Ag tests if standard NAAT is available and results of testing will be timely. 196 

The panel recognizes the value of diagnosing COVID-19 quickly, since treatment options are 197 

typically approved for administration within 5 days of symptom onset. In addition, rapid 198 

isolation of contagious patients is expected to reduce SARS-CoV-2 transmission. Therefore, 199 

rapid Ag testing has value when timely NAAT is unavailable, especially when results are 200 

positive; the high specificity of Ag testing means that positive results are actionable without 201 

needing confirmation. In contrast, negative Ag results should be confirmed by standard NAAT 202 

when the clinical suspicion of COVID-19 is high. Ultimately, deciding whether to use rapid Ag 203 

tests in lower-risk, non-medical settings will depend on several factors, including the prevalence 204 

of disease in the population, combined with assessment of the value of detecting true SARS-205 

CoV-2 infection versus the detrimental effects of erroneous results (i.e., falsely negative or 206 

positive results). Feasibility of test implementation and costs of testing are other important 207 

considerations. 208 

 209 

Recommendation 1: For symptomatic individuals suspected of having COVID-19, the IDSA panel 210 

recommends a single Ag test over no test (strong recommendation, moderate certainty 211 

evidence) 212 

Remarks:  213 
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• Symptomatic individuals were defined as those with at least one of the common 214 

symptoms of COVID-19 (Table 1, IDSA Guidelines on the Diagnosis of COVID-19: 215 

Molecular Diagnostic Testing). 216 

• For optimal performance, Ag tests should be performed within 5 days of symptom 217 

onset. 218 

• If clinical suspicion for COVID-19 remains high, a negative Ag result should be 219 

confirmed by standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT). 220 

• A single Ag test has high specificity; a positive result can be used to guide treatment 221 

and isolation decisions without confirmation. 222 

• There were limited data regarding the analytical performance of Ag tests in children, 223 

immunocompromised or vaccinated individuals or in those who had had prior SARS-224 

CoV-2 infection. 225 

• The panel was unable to identify studies that compared risk of transmission among 226 

patients recovering from COVID-19 who were released from isolation based on 227 

results of Ag testing versus no testing.  228 

 229 

Recommendation 2: For symptomatic individuals suspected of having COVID-19, the IDSA panel 230 

suggests using standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT) over a rapid Ag test 231 

(conditional recommendation, low certainty evidence). 232 

Remarks:  233 

• If standard NAAT is unavailable or results are expected to be delayed more than a 234 

day, the IDSA panel suggests using a rapid Ag test over standard NAAT. 235 

• For optimal performance, Ag tests should be performed within five days of symptom 236 

onset. 237 

• The panel was unable to identify studies comparing the risk of transmission among 238 

patients recovering from COVID-19 who were released from isolation based on 239 

results of Ag testing versus standard NAAT.  240 

http://www.idsociety.org/COVID19guidelines
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 241 

Recommendation 3: For symptomatic individuals suspected of having COVID-19, the IDSA panel 242 

suggests using a single standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT) rather than 243 

a strategy of two consecutive rapid Ag tests (conditional recommendation, very low certainty 244 

evidence). 245 

Remarks:  246 

• In situations where NAAT results are not available in a timely manner and a first Ag 247 

test is negative, the IDSA panel suggests repeating Ag testing. 248 

• Because of the absence of direct, empirical evidence to inform this question, the 249 

analysis done was based on modeling of diagnostic test accuracy using a repeat testing 250 

algorithm involving two consecutive Ag tests.  251 

• To optimize sensitivity, repeat testing should be performed within 5 days of 252 

symptom onset. 253 

• If the first Ag test is positive, there is no need to repeat testing. 254 

 255 

Recommendation 4: For asymptomatic individuals with known exposure to SARS-CoV-2 256 

infection, the IDSA panel suggests using a single (i.e., one-time) Ag test over no testing in 257 

specific situations (conditional recommendation, moderate certainty evidence). 258 

Remarks: 259 

• SARS-CoV-2 testing in the absence of COVID-19-like symptoms should be 260 

individualized. One-time Ag testing may be considered if the test result will impact 261 

an individual's subsequent actions. For example, a single test may be considered in 262 

situations where a positive test would lead to increased monitoring for symptoms 263 

and signs of infection in persons at high-risk for serious COVID-19, or in outbreak 264 

settings where positive results would assist in decision making about isolation, 265 

quarantine, and contact tracing. 266 
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• A negative Ag test result reduces the likelihood of SARS-CoV-2 infection. However, 267 

the longer the time since testing, the more this likelihood reduction wanes, 268 

especially early in infection when virus replication may be rapid. That is, a negative 269 

test result today may not reflect infection status tomorrow or on subsequent days. 270 

In contrast, a positive test result is associated with a high positive predictive value.  271 

• The panel recognizes the lack of evidence supporting therapy in asymptomatic 272 

persons and the absence of treatment approved through FDA EUA for asymptomatic 273 

COVID-19, but acknowledges that individual clinical scenarios may lead clinicians 274 

toward testing and consideration of treatment. 275 

 276 

Recommendation 5: For asymptomatic individuals with known exposure to SARS-CoV-2 277 

infection, the IDSA panel suggests using a single standard NAAT (i.e., rapid RT-PCR or 278 

laboratory-based NAAT) over a single rapid Ag test (conditional recommendation, low certainty 279 

evidence). 280 

Remarks: 281 

• SARS-CoV-2 testing in the absence of COVID-19-like symptoms should be 282 

individualized. A one-time standard NAAT may be considered if the test result will 283 

impact an individual's subsequent actions. For example, a single test may be 284 

considered in situations where a positive test would lead to increased monitoring for 285 

symptoms and signs of infection for persons at high-risk of severe COVID-19, or in an 286 

outbreak setting where positive results would assist in decision making about 287 

isolation, quarantine, and contact tracing. 288 

• Access to timely results of standard NAAT may be unavailable or limited in some 289 

settings; in such situations, use of an Ag test can be considered.  290 

• The panel recognizes the lack of evidence supporting COVID-19 therapy in 291 

asymptomatic persons, and the absence of treatment approved through FDA EUA 292 
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for asymptomatic COVID-19 but acknowledges that individual clinical scenarios may 293 

lead clinicians toward testing and consideration of treatment. 294 

 295 

Recommendation 6: In asymptomatic individuals with a known exposure to SARS-CoV-2, if 296 

standard NAAT testing or results are not available in a timely manner and a first Ag test is 297 

negative, the IDSA panel suggests repeat Ag testing (conditional recommendation, very low 298 

certainty evidence). 299 

Remarks:  300 

• Because of the absence of direct, empirical evidence to inform this question, the 301 

analysis was based on modeling of diagnostic test accuracy using a repeat testing 302 

algorithm involving two consecutive Ag tests.  303 

 304 

Recommendation 7: Among students in educational settings or employees in workplaces for 305 

whom SARS-CoV-2 testing is desired, the IDSA panel suggests neither for nor against two 306 

consecutive Ag tests over no testing for the diagnosis of SARS-CoV-2 infection (evidence gap).  307 

Remarks: 308 

• The IDSA panel found no direct evidence comparing two Ag tests versus a single 309 

standard NAAT to a third reference standard in group settings such as schools, 310 

colleges, or workplaces. 311 

• Because of the absence of direct, empirical evidence to inform this question, the 312 

analysis was based on modeling of diagnostic test accuracy using a repeat testing 313 

algorithm involving two consecutive Ag tests.  314 

 315 

Recommendation 8: For asymptomatic individuals planning to attend a large gathering (e.g., 316 

concert, conference, party, sporting event), the IDSA panel suggests neither for nor against Ag 317 

testing over no testing (evidence gap). 318 

Remarks:  319 

• No studies directly addressed this question. 320 
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 321 

Recommendation 9: For individuals for whom Ag testing is desired, the IDSA panel suggests for 322 

either point-of-care or laboratory-based Ag testing (conditional recommendation, low certainty 323 

evidence). 324 

Remarks:  325 

• Although the results of test performance for point-of-care and laboratory-based Ag 326 

testing appear to be comparable, an important limitation of the evidence is that 327 

studies did not report the relative numbers of symptomatic and asymptomatic 328 

subjects. Since Ag test sensitivity is higher in symptomatic than in asymptomatic 329 

individuals, the unknown proportions of symptomatic and asymptomatic individuals 330 

included in point-of-care or laboratory-based studies may have influenced the 331 

results to minimize differences between the two testing. 332 

 333 

Recommendation 10: The IDSA panel suggests either observed or unobserved self-collection of 334 

swab specimens for Ag testing if self-collection is performed. (conditional recommendation, low 335 

certainty evidence). 336 

Remarks:  337 

• There were no studies comparing observed and unobserved specimen collection in 338 

the same patients. 339 

• Studies reported heterogeneity in the techniques used for specimen collection and 340 

in the reference standard used as the comparator. 341 

• Providing instructions for optimal specimen collection may improve the quality of 342 

self-collected specimens. 343 

 344 

Background 
Making a rapid and accurate diagnosis of SARS-CoV-2 infection remains an essential 345 

component of comprehensive mitigation strategies aimed at curtailing COVID-19. Standard 346 
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NAAT, defined throughout this document as rapid RT-PCR or laboratory-based NAATs, is 347 

considered the reference method for diagnosing symptomatic or asymptomatic COVID-19. 348 

However, over the course of the pandemic, especially early on, molecular diagnostic test 349 

shortages and delayed test turnaround times plagued testing initiatives in many locations. 350 

Currently, multiple pharmacologic therapies for COVID-19 have EUA from the U.S. FDA for use 351 

within the first 5 days of symptoms, justifying the need for rapid, accurate test results.  352 

Commercially available, rapid Ag tests that detect SARS-CoV-2 proteins have helped to 353 

address the ongoing need for widespread access to SARS-CoV-2 testing. While Ag-based assays 354 

for respiratory viruses are generally less sensitive than reference molecular methods, Ag tests 355 

can be easier and faster to perform, and these assays are typically less expensive than NAAT. In 356 

addition, rapid Ag testing can be easily deployed outside of clinic or hospital settings, with 357 

analysis performed by non-medical staff. Table 1 compares the advantages and limitations of 358 

Ag testing versus NAAT. 359 

  360 
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Table 1.  Comparisons between SARS-CoV-2 Ag and Molecular Diagnostic Tests 361 

Test features Ag tests Nucleic acid amplification tests 
Methods • Rapid LFAs a read either manually 

or using a reader 
• Laboratory-based immunoassays 

of various types 

• Rapid RT-PCR 
• Laboratory-based NAAT (e.g., RT-

PCR, TMA) 
• Rapid isothermal NAAT 

Targets Viral protein 

• Most detect nucleocapsid protein 

Viral RNA 

• Various gene targets encoding 
structural and/or non-structural 
proteins 

Specimen types b • Anterior nasal, mid-turbinate, or 
nasopharyngeal swabs 

• Anterior nasal, mid-turbinate, 
nasopharyngeal and/or 
oropharyngeal swabs 

• Saliva, sputum or bronchoalveolar 
lavage fluid 

Point-of-care use • Rapid tests, including home use • Include some rapid isothermal 
NAATs and rapid-RT PCR tests (and 
home use for some) 

Advantages • Short turnaround times, with 
results available during the 
encounter (~15 minutes) 

• Comparable performance to 
some isothermal NAATs for 
symptomatic patients  

• Generally less expensive than 
NAATs 

• Most target nucleocapsid 
proteins, which may be less 
affected by virus evolution 
(mutations) than some other 
targets 

• Standard c NAAT is the most 
sensitive method available (i.e., least 
false negatives)  

• Isothermal NAATs and rapid RT-PCRs 
have short turn-around-times, with 
results potentially available during 
single encounters (~15 – 60 minutes) 

• Laboratory-based NAATs amendable 
to automation and high-throughput 
testing 

Limitations • Less sensitive (more false 
negatives) than standard* NAAT, 
especially for asymptomatic 
individuals or when testing is 

• Laboratory based NAATs may have 
long turnaround times, depending 
on the laboratory  

• Prolonged RNA shedding is 
detectable by sensitive NAATs during 
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performed late in course of 
infection 

• Negative Ag results require 
confirmation with NAAT if clinical 
suspicion for COVID-19 is 
moderate or high  

• Large scale testing using LFAs 
may be more complicated to 
scale up than high-throughput 
laboratory-based NAAT 

the recovery phase of COVID-19, 
which is potentially beyond the 
presumed period of infectiousness  

• The sensitivity of molecular assays 
targeting the spike gene may be 
more affected by viral evolution 
(gene mutations) than some other 
targets 

• NAAT is generally more expensive 
than Ag testing 

Ag: Ag; LFA: Lateral flow assay; RT-PCR: Reverse transcriptase polymerase chain reaction; NAAT: Nucleic 362 
acid amplification test; TMA: Transcription-mediated amplification 363 

Explanations 364 
a. Lateral flow assays also include tests designated as chromatographic digital immunoassays. 365 
b. Approved specimen types vary by test. Alternate types require laboratory validation. 366 
c. Standard NAAT includes rapid RT-PCR and laboratory-based assays. 367 

  368 
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As of September 2022, 51 SARS-CoV-2 Ag tests have received EUA from the FDA [1]. 369 

SARS-CoV-2 Ag tests use monoclonal antibodies to capture and detect viral proteins in 370 

respiratory secretions obtained with a nasopharyngeal, mid-turbinate or nasal swab. On 371 

September 23, 2021, the FDA revised the EUAs of certain Ag tests to require manufacturers to 372 

evaluate the impact of SARS-CoV-2 viral mutations on their test’s performance, and to update 373 

their authorized labeling accordingly [1]. Depending on the manufacturer, Ag test swabs may 374 

either be analyzed directly or placed in an approved transport media or other fluid for testing. 375 

Currently available SARS-CoV-2 Ag tests come in a variety of formats, including rapid LFAs and 376 

other types of immunoassays. LFAs are the most used method for SARS-CoV-2 Ag detection and 377 

are amendable to testing at the POC. In addition, several SARS-CoV-2 LFAs have received EUA 378 

designation for home testing. Lateral flow assays are configured as single use test strips with 379 

results read either visually or by an instrument in ~15 minutes. Other immunoassay designs 380 

may require instrumentation or procedural steps that must be performed in a clinical 381 

laboratory by laboratory-trained staff, with results typically generated in under an hour of 382 

instrument run time. 383 

Most SARS-CoV-2 Ag tests with EUA status are labeled for testing symptomatic 384 

individuals who are suspected of having COVID-19, but an increasing number of tests are 385 

labeled for post-exposure screening of asymptomatic persons [1]. Most Ag tests have 386 

indications for use within the first 5, 7, 12, or 14 days of symptom onset, depending on the test. 387 

Device manufacturers and the CDC recommend confirming negative Ag results with a follow-up 388 

reference molecular diagnostic test for symptomatic patients [2]. Ag testing is also being used 389 

for surveillance purposes (i.e., testing asymptomatic individuals with no known or suspected 390 

exposure to a confirmed case of SARS-CoV-2 infection). The Centers for Medicare & Medicaid 391 

Services exercised enforcement discretion to allow use of all Ag tests in asymptomatic 392 

individuals for the duration of the COVID-19 public health emergency. Depending on the 393 

indication for testing, Ag testing may also be completed once (single test) or performed 394 

sequentially over time (repeated tests).  395 
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Given the broad range of uses of Ag tests and the rapidly growing number of published 396 

studies focused on Ag testing, the IDSA convened an expert panel to systematically review the 397 

SARS-CoV-2 Ag diagnostic test literature with a focus on assays with EUA status. The panel 398 

compared pooled estimates of test accuracy to make evidence-based recommendations for 399 

best use in clinical practice. This guide assumes ongoing transmission of SARS-CoV-2 in the 400 

community and the availability of EUA designated Ag tests but does not address use for public 401 

health surveillance. 402 

Methods 
Panel Composition 403 

The panel was composed of clinicians and clinical microbiologists who are members of 404 

IDSA, the American Society for Microbiology (ASM), the Society for Healthcare Epidemiology of 405 

America (SHEA), and the Pediatric Infectious Diseases Society (PIDS). They represent the 406 

disciplines of infectious diseases, pediatrics, and medical microbiology. The Evidence 407 

Foundation provided technical support and guideline methodologists for development of this 408 

guideline. 409 

Disclosure and Management of Potential Conflicts of Interest 410 

The conflict of interest (COI) review group included two representatives from IDSA who 411 

were responsible for reviewing, evaluating, and approving all disclosures. All members of the 412 

expert panel complied with the COI process for reviewing and managing COIs, which required 413 

disclosure of any financial, intellectual, or other interest that might be construed as constituting 414 

an actual, potential, or apparent conflict, regardless of relevancy to the guideline topic. The 415 

assessment of disclosed relationships for possible COIs was based on the relative weight of the 416 

financial relationship (i.e., monetary amount) and the relevance of the relationship (i.e., the 417 

degree to which an association might reasonably be interpreted by an independent observer as 418 

related to the topic or recommendation of consideration). The COI review group ensured that 419 

the majority of the panel and chair was without potentially relevant conflicts (i.e., those related 420 
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to the topic). The chair and all members of the technical team were determined to be 421 

unconflicted.  422 

Question Generation 423 

Clinical questions related to the use of SARS-CoV-2 Ag tests were developed into a PICO 424 

format (Population, Intervention, Comparison, Outcomes) prior to the first panel meeting 425 

(Table s1). Panel members prioritized questions with available evidence that met the minimum 426 

acceptable criteria (i.e., the body of evidence reported on at least a case-series design; case 427 

reports were excluded)  428 

Search Strategy 429 

A comprehensive search of several databases from January 2019 to April 01, 2022, 430 

limited to humans and English language was conducted. The databases included PubMed 431 

MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials. The search strategy was 432 

designed and conducted by an experienced librarian with input from the methodology panel. 433 

Controlled vocabulary was used, supplemented with keywords to search for SARS-CoV-2, 434 

diagnosis, and Ag testing. Reference lists and literature suggested by panelists were reviewed 435 

for inclusion. Preprints were followed for final publication but were not included in the 436 

literature review unless they were published. During the evidence assessment and 437 

recommendation process, horizon scans were performed to locate additional grey literature 438 

(i.e., information produced outside of traditional publishing and distribution channels), 439 

manuscript preprints, and literature published after the last search date. Reference lists and 440 

literature suggested by panelists were reviewed for inclusion. The complete search strategy is 441 

found in the supplementary material (Table s2).  442 

Screening and Study Selection 443 

Inclusion Criteria 444 

Four reviewers (AE, IKE, RM, PP, and FA) independently screened titles and abstracts, 445 

and eligible full text studies. Studies reporting on the diagnostic test accuracy of Ag testing 446 
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(cohort studies, cross sectional studies and case-control studies) were included. We aimed to 447 

identify studies that compared the diagnostic performance of Ag testing or Ag test-based 448 

strategies to rapid RT-PCR testing or no testing using a third reference standard. When such 449 

studies were not identified, we selected studies that reported diagnostic test accuracy of Ag 450 

testing compared to rapid RT-PCR as a reference standard. We limited our inclusion to tests 451 

that had FDA EUA or CE marked as of March 2022. We only included studies that used a single 452 

or multiple NAATs as reference standards. We included any study regardless of the prevalence 453 

of COVID-19. We included studies regardless of timing of symptom onset if they compared Ag 454 

testing to predefined reference standards. We only included studies that used upper 455 

respiratory tract samples (anterior nasal, mid-turbinate, or nasopharyngeal swabs). Reviewers 456 

extracted relevant information into a standardized data extraction form. Studies of testing 457 

strategies were included if they reported the effect of the testing strategy on disease 458 

prevalence or outcomes.  459 

Exclusion Criteria  460 

We excluded studies that compared Ag to viral culture as a reference standard, studies 461 

that included fewer than 100 patients for sensitivity or specificity assessment, studies that 462 

reported either only sensitivity or specificity, tests with no FDA-EUA or CE marked, and studies 463 

that did not provide enough information to allow calculation of sensitivity and specificity. We 464 

excluded studies of pooled samples and studies that evaluated analytical sensitivity/specificity 465 

(no clinical samples). We excluded studies that included only immunocompromised individuals 466 

as questions related to this patient population was not prioritized for the current update. We 467 

also excluded pre-print studies that did not undergo the process of peer-review. 468 

Data Collection and Analysis 469 

The review team abstracted data from the included studies. The extracted data included 470 

general study characteristics (authors, publication year, country, study design), the diagnostic 471 

index test and reference standard, the prevalence of COVID-19, and parameters to determine 472 

test accuracy (i.e., sensitivity and specificity of the index test). For each test, we extracted 473 
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sampling sites, sampling method (healthcare worker, self, or supervised self-collection), use of 474 

transport media (versus dry swabs or direct testing), location of sample collection (e.g., 475 

ambulatory, hospital-based, field), the target Ag, the test platform (e.g., lateral flow).  We also 476 

recorded whether the same specimen was used for Ag and NAAT testing; whether the same site 477 

was used for both tests (when different specimens were used); whether the specimen for one 478 

test was obtained before the other systematically (e.g., Ag swabs always collected first); 479 

whether there was a time gap between collection of specimens (e.g., a specimen for NAAT 480 

collected on admission followed by specimen for Ag testing collected a few days later); and 481 

whether the sample was collected from right, left, or both sides when laterality is possible (e.g., 482 

nasal swabs), alongside the timing of specimen collection relative to symptom onset. 483 

For each study, we calculated the sensitivity and specificity of the diagnostic index test 484 

and used the Clopper–Pearson method to estimate 95% confidence intervals. We then fit the 485 

random-effects bivariate binomial model of Chu and Cole (1) to pool accuracy estimates using 486 

the glmer function of the lme4 package in R (version 4.1.2). To pool accuracy estimates for 487 

analyses including <5 studies, we fit a fixed effects model as implemented in the meta package 488 

in R (version 4.1.2). We used forest plots to plot individual and summary estimates and 489 

conducted subgroup analyses to explore heterogeneity.      490 

For repeat testing, we included studies that reported outcomes of repeat testing on 491 

people with COVID-19.  492 

This guideline assumes the risk of acquiring SARS-CoV-2 as a result of exposure in a 493 

community, household, or facility. To determine the prevalence of infection for each PICO 494 

question, we considered published literature in consultation with clinical experts. Prevalence, 495 

as defined by the results of surveillance NAAT testing over the last 14 days in each community, 496 

has been shown to change over time. For purposes of the guideline, we applied 1%, 5%, and 497 

10% pretest probability for asymptomatic cases, and used 5%, 20% to 50% pretest probability 498 

for symptomatic patients, i.e., those with at least one of the common symptoms of COVID-19 499 

(Table 1, IDSA Guidelines on the Diagnosis of COVID-19: Molecular Diagnostic Testing). These 500 

pretest probabilities were chosen based on prevalence of SARS-COV-2 reported by CDC and 501 
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other sources at different times during the pandemic [3]. Instances of higher pre-test 502 

probability include symptomatic patients, residence in a community with high prevalence, 503 

and/or a person living in a household or with continued contact with someone with confirmed 504 

COVID-19 within the antecedent 14 days. For comparative purposes, the diagnostic accuracy of 505 

rapid RT-PCR and laboratory-based NAAT from 5 studies that used a composite reference 506 

standard was used as a reference standard against which to compare the performance of Ag 507 

testing [4-8] (Figures s10a, s10b). Performance of NAAT in each of these 5 studies was 508 

compared against a composite reference standard comprised of at least 2 other NAAT.  509 

Risk of Bias and Certainty of Evidence 510 

We conducted the risk of bias assessment for diagnostic test accuracy studies using the 511 

Quality Assessment of Diagnostic Accuracy Studies (QUADAS)-2 revised tool (Table s3) [9]. 512 

GRADE framework was used to assess overall certainty by evaluating the evidence for each 513 

outcome on the following domains: risk of bias, imprecision, inconsistency, indirectness, and 514 

publication bias [10, 11]. Indirectness was judged to be present if there were no head-to-head 515 

comparisons of analytical performance of the testing strategies reported. For decision making, 516 

the panel considered additional factors such as the feasibility (i.e., availability, convenience) of 517 

the test, timeliness of results, cost, and prevalence. GRADE summary of findings tables was 518 

developed in GRADEpro Guideline Development Tool [12]. 519 

Evidence to Recommendations 520 

The panel considered core elements of GRADE evidence in the decision process, 521 

including certainty of evidence and balance between desirable and undesirable effects. 522 

Additional domains were acknowledged where applicable (e.g., feasibility, resource use, 523 

acceptability). For all recommendations, the expert panelists reached consensus. Voting rules 524 

were agreed on prior to panel meetings for situations when consensus could not be reached. 525 

As per GRADE methodology, recommendations are labeled as “strong” or “conditional”. 526 

The words “we recommend” indicate strong recommendations, with “we suggest” indicating 527 

conditional recommendations. Figure 2 provides the suggested interpretation of strong and 528 
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weak recommendations for patients, clinicians, and healthcare policymakers. Rarely, low 529 

certainty evidence may lead to strong recommendations. In those instances, we followed 530 

generally recommended approaches by the GRADE working group, which are outlined in five 531 

paradigmatic situations (e.g., avoiding catastrophic harm) [13]. For recommendations where 532 

comparators are not formally stated, the comparison of interest is implicitly referred to as “not 533 

using the test”. Some recommendations acknowledge current “knowledge gaps” and aim at 534 

avoiding premature favorable recommendations for test use and promulgating potentially 535 

inaccurate tests. 536 

Revision Process 537 

The draft guideline underwent rapid review for approval by IDSA Board of Directors 538 

Executive Committee external to the guideline development panel. The guideline was reviewed 539 

and endorsed by ASM, SHEA and PIDS. The IDSA Board of Directors Executive Committee 540 

reviewed and approved the guideline prior to dissemination. 541 

Updating Process 542 

Regular screening of the literature and the COVID-19 situation will take place to 543 

determine the need for revisions based on the likelihood that any new data will have an impact 544 

on the recommendations. If necessary, the entire expert panel will reconvene to discuss 545 

potential changes. 546 

Search Results 547 

A systematic review and horizon scan of the literature identified 17,334 references, 95 548 

of which informed the evidence base for these recommendations (Figure s1). Characteristics of 549 

the included studies can be found in Table s4.  550 
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Figure 2. Approach and implications to rating the quality of evidence and strength of 551 

recommendations using the GRADE methodology (unrestricted use of the figure granted by the 552 

U.S. GRADE Network) 553 

 554 

  555 
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Results 

Ag testing versus no testing in symptomatic individuals 556 

Recommendation 1: For symptomatic individuals suspected of having COVID-19, the IDSA panel 557 

recommends a single Ag test over no test (strong recommendation, moderate certainty 558 

evidence). 559 

Remarks:  560 

• Symptomatic individuals were defined as those with at least one of the common 561 

symptoms of COVID-19 (Table 1, IDSA Guidelines on the Diagnosis of COVID-19: 562 

Molecular Diagnostic Testing). 563 

• For optimal performance, Ag tests should be used within 5 days of symptom onset; 564 

the panel identified no studies that reported Ag test performance on the first or 565 

second day of symptoms.  566 

• If clinical suspicion for COVID-19 remains high, a negative Ag result should be 567 

confirmed by standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT). 568 

• A single Ag test has high specificity; a positive result can be used to help guide 569 

treatment and isolation decisions without confirmation. 570 

• There were limited data regarding the analytical performance of Ag tests in children, 571 

immunocompromised or vaccinated individuals, or in those who had had prior SARS-572 

CoV-2 infection. 573 

• The panel was unable to identify studies that compared risk of transmission among 574 

patients recovering from COVID-19 who were released from isolation based on 575 

results of Ag testing versus no testing.  576 

 577 

Summary of the evidence 578 

We found no direct evidence that assessed patient- or population-centered outcomes of 579 

testing versus no testing in symptomatic patients. Therefore, the panel relied on diagnostic test 580 
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accuracy data to inform this recommendation. The reference standard in the included studies 581 

was standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT).  582 

We identified 65 studies [14-77] that evaluated the diagnostic accuracy of Ag testing as 583 

compared to NAAT as a reference test in symptomatic individuals (Table 2). The studies 584 

included 20,272 individuals for sensitivity and 51,063 for specificity. We conducted subgroup 585 

analyses based on time since symptom onset (i.e., less than or equal to 3 days versus more than 586 

3 days, less than or equal to 5 days versus more than 5 days, and less than or equal to 7 days 587 

versus more than 7 days). Additional subgroup analyses were performed based on different age 588 

groups (i.e., adult versus pediatric patients). Overall and subgroup test accuracy data for 589 

symptomatic patients are reported in Figures s2a –s9b. Pooled diagnostic test accuracy 590 

measures did not differ in any subgroup or sensitivity analysis except for assessment of time 591 

post-symptom onset, with reduced sensitivity of Ag testing after 5 or 7 days of symptoms. 592 

Studies did not separately report the effect of immunocompromised status, vaccination, or 593 

prior COVID-19 on diagnostic accuracy. We searched for studies that stated that they had 594 

included SARS-CoV-2 variants, and also attempted to infer inclusion of variants by date of 595 

specimen collection. Only one study was found; it reported reduced sensitivity for detection of 596 

Omicron versus Delta variants for several rapid Ag tests [78]. We were also unable to identify 597 

studies that compared risk of transmission among patients recovering from COVID-19 who 598 

were released from isolation based on results of Ag testing versus no testing.  599 

We analyzed diagnostic test accuracy for specimens collected from patients before and 600 

after 3, 5, and 7 days of symptoms. Three days was chosen because of concern that Ag tests 601 

had lower sensitivity when used soon after development of symptoms; we were unable to 602 

identify studies that reported testing specimens collected only on the first or second day of 603 

symptoms. Five days was chosen because several COVID-19 treatments have EUA to begin 604 

therapy within 5 days of symptoms. Seven days was chosen because many Ag tests evaluated 605 

received EUA for use within 7 days of symptom onset. 606 
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The pooled sensitivity was 81% (95% CI: 78% to 84%) and the pooled specificity was 607 

100% (95% CI: 100 to 100). The certainty of the evidence was moderate for sensitivity due to 608 

unexplained inconsistency of reported test performance, even for the same Ag test, same 609 

specimen source, and similar time from symptom onset. The certainty of evidence was high for 610 

specificity.  611 

For the subset of patients who were symptomatic for less than or equal to 5 days, 8 612 

studies were included [30, 32, 34, 36, 53, 63, 65, 67], with 584 positive and 2,092 negative 613 

results, based on standard NAAT. The pooled sensitivity for this group was 89% (95% CI: 83% to 614 

93%) and the pooled specificity was 100% (95% CI: 99% to 100%). The certainty of the evidence 615 

was moderate for sensitivity due to unexplained inconsistency, and high for specificity (Table 616 

3). Results for the subset of patients who were symptomatic for less than or equal to 3 days 617 

were similar (i.e., we did not observe a reduction in sensitivity or specificity compared to 618 

standard NAAT) (Figures s7a, s7b).  619 

For the subset of patients tested more than 5 days after symptom onset, 15 studies 620 

were included, with 1,076 positive and 4,933 negative patients, based on standard NAAT. The 621 

pooled sensitivity for this group was 54% (95% CI: 44% to 64%) and the pooled specificity was 622 

100% (95% CI: 99% to 100%) (Figure s4a). The certainty of the evidence was low for sensitivity 623 

due to unexplained inconsistency, and high for specificity.  Results of analysis of specimens 624 

collected more than 7 days after symptom onset were similar to results of specimens collected 625 

more than 5 days after symptom onset (Table 4). 626 

Benefits and Harm 627 

 The panel assumed that diagnosis of COVID-19 in symptomatic patients has benefits for 628 

both individuals and for the community. Establishing SARS-CoV-2 as the etiology of an 629 

individual’s symptoms can influence decisions about initiation of therapy and isolation in those 630 

who are infected, and about contact tracing and quarantine. Sensitivity of a single Ag test is 631 

dependent on timing of testing relative to symptom onset, with higher sensitivity earlier in the 632 

course of symptomatic infection. The false negative rate of Ag testing performed within 5 days 633 
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of symptom onset ranged from 5 (range, 3 to 8) patients per 1,000 patients tested at a 634 

prevalence of 5%, to 55 (range, 35 to 85) patients per 1,000 patients tested at a prevalence of 635 

50%. As noted above, results of single Ag testing within 3 days of symptom onset were similar 636 

to results of testing within 5 days of symptom onset, but the panel was unable to locate reports 637 

of testing on day 1 or 2 after symptom onset. Ag testing of symptomatic individuals after 5 days 638 

of symptoms demonstrated a much lower sensitivity of 54% (95% CI: 44% to 64%), with almost 639 

equal numbers of true-positive and false-negative results. False-negative results can lead to 640 

failure to treat symptomatic patients in whom treatment is indicated, potentially leading to 641 

poorer patient outcomes. False-negative results can also lead to failure to isolate an infected 642 

person or to quarantine close contacts, potentially increasing the risk of onward transmission of 643 

SARS-CoV-2. Because of these potential patient harms, a negative result in someone with 644 

continued suspicion for COVID-19 should be confirmed promptly with a standard NAAT. 645 

In contrast, specificity of Ag testing remained close to 100% regardless of time from 646 

symptom onset. Currently available therapies are recommended to be started within 5 days of 647 

symptoms. Ag testing during this time yielded almost no false-positive results, even if the 648 

prevalence of COVID-19 was as low as 5% (0 false-positive results, range 0 to 9 false-positive 649 

results per 1,000 patients tested). This suggests that Ag testing within the first 5 days of 650 

symptom onset yields actionable results in symptomatic patients who test positive and qualify 651 

for treatment. The high specificity of Ag testing makes the risk of inappropriate treatment due 652 

to a false-positive result very low. 653 

Few studies reported on symptomatic pediatric patients, but the available data 654 

indicated an overall sensitivity comparable to that in adults (80%, 95% CI: 74% to 86%), with 655 

overall specificity also close to 100% (95% CI: 94% to 100%). Depending on prevalence, the 656 

number of false-negative test results ranged from 10 to 100 per 1,000 children tested. The 657 

panel was unable to find sufficient studies to allow for a robust comparison of test performance 658 

based on symptom duration in children. 659 

Additional considerations 660 
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 While the IDSA panel recommends Ag testing versus no testing for patients with 661 

symptoms suggestive of COVID-19, there are a few scenarios in which testing of symptomatic 662 

individuals might be unnecessary. For example, it is plausible that a young, vaccinated, 663 

otherwise healthy, symptomatic adult who is not eligible for treatment and who chooses to 664 

isolate without a diagnostic confirmation would not need testing. The imperfect correlation 665 

between positive SARS-CoV-2 culture and Ag test results also precludes using a positive Ag test 666 

result to predict infectivitionsness. Still, while a negative Ag test result does not exclude 667 

infectiousness, a positive result makes infectiousness more likely. 668 

Conclusions and research needs for this recommendation 669 

Positive Ag tests in symptomatic individuals have a high positive predictive value for 670 

COVID-19 and can be used to help guide decision making about treatment and isolation of 671 

patients, contact tracing, and quarantine. Negative Ag tests have lower negative predictive 672 

values to rule out COVID-19 infection. Individuals with a negative Ag test result who remain 673 

symptomatic and for whom an alternative diagnosis has not been established should undergo 674 

prompt testing for SARS-CoV-2 using standard NAAT.  675 

Questions remain regarding the impact that variant strains, immunocompromised host 676 

status, vaccination, and/or prior COVID-19 may have on the analytical accuracy of Ag tests, 677 

including optimal specimen source (e.g., anterior nares versus throat) and timing of testing 678 

(e.g., sensitivity of Ag testing on day 1 or 2 of symptoms) [79]. The performance of antigen 679 

testing in very young children (e.g., < 6 months of age) is also poorly understood. This is 680 

especially notable since these individuals cannot mask and are not eligible for receipt of 681 

currently available COVID-19 vaccines.  682 

The panel identified a few studies  [80-83] that reported better positive percent 683 

agreement between Ag testing and viral culture than between standard NAAT and viral culture, 684 

but identified no empirical evidence that informed the question of whether Ag test results 685 

predict infectiousness, as measured by transmission. Further, the IDSA panel found no 686 

empirical evidence to support the use of Ag test results to guide release of COVID-19 patients 687 
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from isolation. Given the consequences of this widespread practice, including cost, studies to 688 

identify a marker of infectivity are needed. Ensuring equal access to accurate, affordable, and 689 

timely SARS-CoV-2 diagnostic testing for underserved populations, including racial and ethnic 690 

minority groups, should be a priority [83]. 691 
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Table 2.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 5%, 20%, and 50%, for symptomatic overall  692 

Question: Should Antigen testing be used to diagnose COVID-19 in Symptomatic patients? 693 

Sensitivity 0.81 (95% CI: 0.78 to 0.84) 

Specificity 1.00 (95% CI: 0.99 to 1.00) 
 

 Prevalences 5% 20% 50% 
 

 

Outcome 
№ of 

studies (№ 
of patients) 

Study design 

Factors that may decrease certainty of evidence Effect per 1,000 patients tested 

Test accuracy 
CoE 

Risk of bias Indirectness Inconsistency Imprecision Publication 
bias 

pre-test 
probability of 5% 

pre-test 
probability of 

20% 

pre-test 
probability of 

50% 

True positives 
(patients with 
COVID-19) 

65 studies 
20272 
patients 

cohort & 
case-control 
type studies 

not serious a not serious b serious c not serious none 41 (39 to 42) 162 (156 to 
168) 

405 (390 to 
420) 

⨁⨁⨁◯ 
Moderate 

False negatives 
(patients incorrectly 
classified as not 
having COVID-19) 

9 (8 to 11) 38 (32 to 44) 95 (80 to 
110) 

True negatives 
(patients without 
COVID-19) 

65 studies 
51063 
patients 

cohort & 
case-control 
type studies 

not serious a not serious b not serious not serious none 950 (941 to 950) 800 (792 to 
800) 

500 (495 to 
500) 

⨁⨁⨁⨁ 
High 

False positives 
(patients incorrectly 
classified as having 
COVID-19) 

0 (0 to 9) 0 (0 to 8) 0 (0 to 5) 

* We used a pre-test probability of 5% to mirror a range of community prevalence and used a 20% and 50% pre-test probability for cases of known close contact or during 695 
outbreaks. 696 

Explanations 697 
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a. Although some of the included studies were judged to have a high or unclear risk of bias in one or more domains, a sensitivity analysis excluding studies with a high risk of 698 
bias did not show a difference in the effect estimate. For this reason, we did not downgrade for risk of bias.  699 

b. There is some indirectness as the test accuracy results were to inform on patient-important outcome.  700 
c. There is serious unexplained inconsistency in the results despite partial explanation of having different types of tests in different studies.  701 

  702 
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Table 3.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 5%, 20%, and 50%, for symptomatic ≤ 5 days  703 

Sensitivity 0.89 (95% CI: 0.83 to 0.93) 

Specificity 1.00 (95% CI: 0.99 to 1.00) 
 

 Prevalences* 5% 20% 50% 
 

 

Outcome 
№ of studies 

(№ of 
patients) 

Study design 

Factors that may decrease certainty of evidence Effect per 1,000 patients tested 

Test accuracy 
CoE 

Risk of bias Indirectness Inconsistency Imprecision Publication 
bias 

pre-test 
probability of 5% 

pre-test 
probability of 

20% 

pre-test 
probability of 

50% 

True positives 
(patients with 
COVID-19) 

8 studies 
584 patients 

cohort & 
case-control 
type studies 

not serious a not serious b serious c not serious none 45 (42 to 47) 178 (166 to 
186) 

445 (415 to 
465) 

⨁⨁⨁◯ 
Moderate 

False negatives 
(patients incorrectly 
classified as not 
having COVID-19) 

5 (3 to 8) 22 (14 to 34) 55 (35 to 85) 

True negatives 
(patients without 
COVID-19) 

8 studies 
2092 
patients 

cohort & 
case-control 
type studies 

not serious a not serious b not serious not serious none 950 (941 to 950) 800 (792 to 
800) 

500 (495 to 
500) 

⨁⨁⨁⨁ 
High 

False positives 
(patients incorrectly 
classified as having 
COVID-19) 

0 (0 to 9) 0 (0 to 8) 0 (0 to 5) 

* We used a pre-test probability of 5% to mirror a range of community prevalence and used a 20% and 50% pre-test probability for cases of known close contact or during 705 
outbreaks. 706 

Explanations 707 
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a. Although some of the included studies were judged to have a high or unclear risk of bias in one or more domains, a sensitivity analysis excluding studies with a high risk of 708 
bias did not show a difference in the effect estimate. For this reason, we did not downgrade for risk of bias.  709 

b. There is some indirectness as the test accuracy results were to inform on patient-important outcome.  710 
c. There is serious unexplained inconsistency in the results.  711 

  712 
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Table 4.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 5%, 20%, and 50%, for symptomatic >5 days  713 

Question: Should Antigen testing be used to diagnose COVID-19 in Symptomatic >5 days? 714 

Sensitivity 0.54 (95% CI: 0.44 to 0.64) 

Specificity 1.00 (95% CI: 0.99 to 1.00) 
 

 Prevalences* 10% 20% 50% 
 

 

Outcome 
№ of studies 

(№ of 
patients) 

Study design 

Factors that may decrease certainty of evidence Effect per 1,000 patients tested 
Test 

accuracy 
CoE Risk of 

bias Indirectness Inconsistency Imprecision Publication 
bias 

pre-test 
probability of 

10% 

pre-test 
probability of 

20% 

pre-test 
probability of 

50% 

True positives 
(patients with COVID-
19) 

15 studies 
1076 patients 

cohort & 
case-control 
type studies 

not 
serious a 

not serious b serious c serious d none 54 (44 to 64) 108 (88 to 
128) 

270 (220 to 
320) 

⨁⨁◯◯ 
Low 

False negatives 
(patients incorrectly 
classified as not 
having COVID-19) 

46 (36 to 56) 92 (72 to 112) 230 (180 to 
280) 

True negatives 
(patients without 
COVID-19) 

15 studies 
4933 patients 

cohort & 
case-control 
type studies 

not 
serious a 

not serious b not serious not serious none 900 (891 to 
900) 

800 (792 to 
800) 

500 (495 to 
500) 

⨁⨁⨁⨁ 
High 

False positives 
(patients incorrectly 
classified as having 
COVID-19) 

0 (0 to 9) 0 (0 to 8) 0 (0 to 5) 

* We used a pre-test probability of 5% to mirror a range of community prevalence and used a 20% and 50% pre-test probability for cases of known close contact or during 716 
outbreaks. 717 
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Explanations 718 
a. Although some of the included studies were judged to have a high or unclear risk of bias in one or more domains, a sensitivity analysis excluding studies with a high risk of 719 

bias did not show a difference in the effect estimate. For this reason, we did not downgrade for risk of bias.  720 
b. There is some indirectness as the test accuracy results were to inform on patient-important outcome. 721 
c. There is serious unexplained inconsistency in the results despite partial explanation of having different types of tests in different studies. 722 
d. The false-negative range at 50% crosses the false-negative accuracy threshold of 20% (200/1000). 723 
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Ag testing versus standard NAAT in symptomatic individuals  724 

Recommendation 2: For symptomatic individuals suspected of having COVID-19, the IDSA panel 725 

suggests using standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT) over a rapid Ag test 726 

(conditional recommendation, low certainty evidence). 727 

Remarks:  728 

• If standard NAAT is not available or results are expected to be delayed more than a 729 

day, the IDSA panel suggests using a rapid Ag test over standard NAAT. 730 

• For optimal performance, Ag tests should be used within five days of symptom 731 

onset; the panel was unable to identify any study that reported results of Ag testing 732 

within 2 days of symptom onset. 733 

• The panel was unable to identify studies comparing the risk of transmission among 734 

patients recovering from COVID-19 who were released from isolation based on 735 

results of Ag testing versus results of standard NAAT.  736 

 737 

Summary of the evidence 738 

 Due to lack of direct evidence comparing Ag testing and standard NAAT to a third 739 

reference standard, we relied on diagnostic test accuracy data for Ag testing using standard 740 

NAAT as the reference standard. To calculate standard NAAT diagnostic test accuracy, we 741 

pooled results from 5 studies [84-88] that reported a comparison of standard NAAT results to a 742 

composite reference standard (Figures s10a, s10b). This analysis yielded a sensitivity of 97% 743 

(95% CI: 93% to 99%) and a specificity of 100% (95% CI: 96% to 100%).  744 

We summarized the evidence for overall symptomatic (any day after symptom onset), 745 

(Table 2), less than or equal to 5 days after symptom onset (Table 3), and more than 5 days 746 

after symptom onset (Table 4). Additional subgroups included: less than or equal to 7 days after 747 

symptom onset (Figures s5a and s5b), and more than 7 days after symptom onset (Figures s6a 748 
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and s6b). The 5-day cutoff was chosen because several commonly used COVID-19 therapies 749 

have EUA to begin treatment within the first 5 days of symptoms. The 7-day cutoff was chosen 750 

because many of the available rapid Ag tests have EUA for use within 7 days of symptom onset.  751 

For comparative results, we included 70 studies, 65 informing Ag testing [14-77, 89] the 752 

5 studies [84-88] discussed above that informed standard NAAT, with 20,621 positive and 753 

51,593 negative results (Table 5). The pooled sensitivity for Ag testing was 81% (95% CI: 78% to 754 

84%) and the pooled specificity was 100% (95% CI: 100% to 100%). This resulted in an 755 

additional 8 to 80 false negative Ag test results, compared with NAAT, when the prevalence of 756 

SARS-CoV-2 infection ranged from 5% to 50%. The patients included in the 5 studies of standard 757 

NAAT versus a composite reference standard were different from those who participated in the 758 

65 studies of Ag testing versus standard NAAT; hence the comparison of standard NAAT and Ag 759 

test performance was indirect, seriously reducing confidence in the certainty of the evidence. 760 

Certainty of the evidence was therefore low for sensitivity due to indirectness and unexplained 761 

inconsistency and low for specificity due to indirectness.  762 

Benefits and harm 763 

The panel considered minimizing the number of false negative COVID-19 diagnoses in 764 

symptomatic patients to be a priority. Standard NAAT has a higher sensitivity compared to a 765 

composite reference standard than does rapid Ag testing compared to standard NAAT. During a 766 

COVID-19 surge when SARS-CoV-2 prevalence in the community is high (i.e., 50%) testing with a 767 

single Ag test resulted in 80 more false-negative results per 1,000 patients tested compared to 768 

a standard NAAT, overall. If the Ag test were to be performed within 5 days of onset of 769 

symptoms, false-negative results decreased to 40 per 1,000 patients tested, but if performed 770 

after 7 days of onset of symptoms, false-negative results increased to 215 per 1,000 patients 771 

tested. During non-surge periods when the community prevalence among symptomatic 772 

individuals is lower, the number of false-negative results is also relatively lower. At a prevalence 773 

of 20%, there were 16 more false-negative results per 1,000 persons undergoing Ag testing 774 

within 5 days of symptom onset, and 86 more false-negative results if Ag testing was done after 775 
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5 days of onset of symptom onset. Therefore, a single Ag test can result in more false-negative 776 

results compared to a single standard NAAT.  777 

However, the panel also placed a high value on test availability and result timeliness. 778 

Obtaining a standard NAAT generally requires a visit to a testing site, and results may not be 779 

available for several days. This delay can push patients outside the antiviral treatment window, 780 

which is usually within 5 days of symptom onset. Long turnaround times for COVID-19 781 

diagnostic tests can cause delays in isolation of infected patients, contact tracing, and 782 

quarantine of their close contacts, potentially allowing further COVID-19 transmission. 783 

Alternatively, long turnaround times for patients who ultimately test negative for COVID-19 784 

may cause unnecessary home isolation and absence from work or school. In contrast to 785 

standard NAAT, Ag tests are often more available, results are reported usually within 15 786 

minutes of testing, and Ag self-testing can be performed by patients at home. These 787 

considerations led the IDSA panel to suggest rapid Ag testing if results of standard NAAT will be 788 

delayed more than one day.  789 

Ag testing has very high specificity, and a positive result is actionable immediately. 790 

Because of lower sensitivity, a negative Ag test result should be confirmed with a standard 791 

NAAT if clinical suspicion for COVID-19 remains high. Especially in patients in whom treatment 792 

of COVID-19 would be indicated, Ag testing should be done within 5 days of symptom onset to 793 

minimize the number of false-negative results and to diagnose patients within the treatment 794 

eligibility window. 795 

Additional Considerations 796 

Standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT), is the gold standard for 797 

diagnosis of viral respiratory infections due to accuracy of results. However, availability and 798 

timeliness of standard NAAT for SARS-CoV-2 during the COVID-19 pandemic have often been 799 

wanting. Federal government subsidization of Ag testing has evolved during the pandemic, and 800 

as of September 2022, the government was no longer providing no-cost home test kits upon 801 

http://www.idsociety.org/COVID19guidelines


Last updated December 20, 2022, and posted online at www.idsociety.org/COVID19guidelines. 
Please check website for most updated version of these guidelines. 

 

 
 

42 
Version 2.0.0 

request. As of this same date, insurance companies were required to reimburse the cost of up 802 

to eight Ag tests per insured individual per month. Uninsured individuals may still be able to 803 

access free at-home Ag test kits through programs sponsored by their local or state public 804 

health departments, through community programs and non-profit organizations, and through 805 

Medicare-certified health clinics. These programs may serve households in rural areas and 806 

individuals belonging to underserved populations who traditionally experience barriers to 807 

accessing healthcare (although access to Ag testing was not assessed by the panel). Currently, 808 

both at the national and local levels, there is a strong public health effort to ensure continued 809 

access to testing and to use Ag testing as the primary testing modality given that it can be 810 

performed at home, requires minimal technical expertise, and is relatively inexpensive 811 

compared to standard NAAT.  812 

Conclusions and research needs for this recommendation 813 

For symptomatic patients, the IDSA panel suggests using standard NAAT over rapid Ag 814 

tests due to higher sensitivity, thus reducing the risk of missing a diagnosis of SARS-CoV-2 815 

infection. However, regardless of the lower sensitivity of Ag tests, they will continue to be used 816 

due to their ease of use, rapid results, low cost, and availability. Testing individuals within the 817 

first 5 days of symptoms optimizes sensitivity of Ag tests. If Ag tests are used for testing 818 

symptomatic individuals, a negative test result should be confirmed with a standard NAAT 819 

when a clinical suspicion for COVID-19 remains, and no alternative diagnosis has been reached. 820 

Alternatively, given the high specificity of Ag tests, a positive test result does not require 821 

routine confirmation.  822 

As new variants emerge, the performance of Ag tests may change. Therefore, 823 

monitoring the performance of Ag tests for diagnosis of new variant COVID-19 is critical [79]. 824 

Research to identify epitope binding regions that can improve sensitivity while maintaining 825 

specificity is needed. Better understanding of protein folding mutations that affect Ag testing 826 

will help test manufacturers develop more robust assays. Other factors that require 827 

investigation include optimal timing of detection of SARS-CoV-2 for different variants and in 828 
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different specimen sources, e.g., anterior nares versus throat, and the performance of Ag tests 829 

compared to multiplex molecular assays. Lastly, although difficult to design and implement, 830 

rigorously designed clinical trials comparing a single Ag test versus standard NAAT to assess 831 

both treatment and transmission outcomes would provide direct evidence to guide this 832 

recommendation. Ensuring equal access to accurate, affordable, and timely SARS-CoV-2 833 

diagnostic testing for underserved populations, including racial and ethnic minority groups, 834 

should be a priority.  835 
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Table 5.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 5%, 20%, and 50%, for symptomatic overall vs NAAT 836 

Antigen testing standard NAAT 

Sensitivity 0.81 (95% CI: 0.78 to 0.84) Sensitivity 0.97 (95% CI: 0.93 to 0.99) 

Specificity 1.00 (95% CI: 0.99 to 1.00) Specificity 1.00 (95% CI: 0.96 to 1.00) 
 

 Prevalences* 5% 20% 50% 
 

 

Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test 
accuracy 

CoE 

pre-test probability 
of 5% 

pre-test probability 
of 20% 

pre-test probability 
of 50% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 
Antigen 
testing 

standard 
NAAT 

Antigen 
testing 

standard 
NAAT 

Antigen 
testing 

standard 
NAAT 

True positives 
(patients with 
COVID-19) 

70 
studies 
20621 
patients 

a,b 

cohort & 
case-
control 
type 
studies 

not 
serious 

c 

serious d serious e not serious none 41 (39 
to 42) 

49 (47 to 
50) 

162 
(156 to 
168) 

194 (186 
to 198) 

405 
(390 to 
420) 

485 (465 
to 495) 

⨁⨁◯◯ 
Low 

8 fewer TP in 
Antigen testing 

32 fewer TP in 
Antigen testing 

80 fewer TP in 
Antigen testing 

False negatives 
(patients incorrectly 
classified as not 
having COVID-19) 

9 (8 to 
11) 

1 (0 to 3) 38 (32 
to 44) 

6 (2 to 
14) 

95 (80 
to 110) 

15 (5 to 
35) 

8 more FN in 
Antigen testing 

32 more FN in 
Antigen testing 

80 more FN in 
Antigen testing 

True negatives 
(patients without 
COVID-19) 

70 
studies 
51593 

cohort & 
case-
control 

not 
serious 

c 

serious d not serious not serious none 950 
(941 to 
950) 

950 (912 
to 950) 

800 
(792 to 
800) 

800 (768 
to 800) 

500 
(495 to 
500) 

500 (480 
to 500) 

⨁⨁◯◯ 
Low 
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* We used a pre-test probability of 5% to mirror a range of community prevalence and used a 20% and 50% pre-test probability for cases of known close contact or 838 
during outbreaks. 839 

Explanations 840 

a. 65 studies assessed antigen while 5 studies assessed standard NAAT.  841 
b. 20,272 patients came from studies that assessed antigen while only 349 patients came from studies that assessed standard NAAT arm 842 
c. Although some of the included studies were judged to have a high or unclear risk of bias in one or more domains, a sensitivity analysis excluding studies with a high 843 

risk of bias did not show a difference in the effect estimate. For this reason, we did not downgrade for risk of bias.  844 
d. There were no studies that evaluated the accuracy of antigen and NAAT testing in the same population. Studies either evaluated the accuracy of antigen against 845 

reference standard or NAAT against another reference standard.   846 
e. There is serious unexplained inconsistency in the results with a sensitivity and specificity range.  847 
f. The majority of the patients came from the antigen arm (51,063 patients) while only 530 patients were from the standard NAAT arm 848 

 849 

Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test 
accuracy 

CoE 

pre-test probability 
of 5% 

pre-test probability 
of 20% 

pre-test probability 
of 50% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 
Antigen 
testing 

standard 
NAAT 

Antigen 
testing 

standard 
NAAT 

Antigen 
testing 

standard 
NAAT 

patients 

a,f 
type 
studies 

0 fewer TN in 
Antigen testing 

0 fewer TN in 
Antigen testing 

0 fewer TN in 
Antigen testing 

False positives 
(patients incorrectly 
classified as having 
COVID-19) 

0 (0 to 
9) 

0 (0 to 
38) 

0 (0 to 
8) 

0 (0 to 
32) 

0 (0 to 
5) 

0 (0 to 
20) 

0 fewer FP in 
Antigen testing 

0 fewer FP in 
Antigen testing 

0 fewer FP in 
Antigen testing 
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Repeat rapid Ag testing versus single standard NAAT in symptomatic 850 

individuals  851 

Recommendation 3: For symptomatic individuals suspected of having COVID-19, the IDSA panel 852 

suggests using a single standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT) rather than 853 

a strategy of two consecutive rapid Ag tests (conditional recommendation, very low certainty 854 

evidence). 855 

Remarks:  856 

• In situations where NAAT results are not available in a timely manner and a first Ag 857 

test is negative, the IDSA panel suggests repeating Ag testing. 858 

• Because of the absence of direct evidence to inform this question, the analysis done 859 

was based on modeling of diagnostic test accuracy using a repeat testing algorithm 860 

involving two consecutive Ag tests.  861 

• To optimize sensitivity, repeat testing should be performed within 5 days of 862 

symptom onset; the panel was unable to identify any study that reported results of 863 

testing within 2 days of symptom onset. 864 

• If the first Ag test is positive, there is no need to repeat testing. 865 

 866 

Summary of the evidence 867 

There was no direct evidence comparing consecutive Ag testing to standard NAAT (i.e., 868 

rapid RT-PCR or laboratory-based NAAT) with a third reference standard. For this reason, 869 

modeling analysis was performed using a repeat testing algorithm. Results of the modeling 870 

analysis were compared to standard NAAT diagnostic accuracy. For all comparisons, 10%, 20%, 871 

and 50% were used for the prevalence of SARS-COV-2 infection in the symptomatic population. 872 

The modeled sensitivity and specificity for Ag testing and repeat Ag testing (total of 2 Ag tests) 873 

within the first 5 days of symptoms were estimated as 98% (95% CI: 97% to 99%) and 100% (95% 874 
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CI: 99% to 100%), respectively. For standard NAAT diagnostic test accuracy data, we pooled the 875 

results from 5 studies [84-88] that reported comparison of standard NAAT results to a composite 876 

reference standard (Figures s10a, s10b). This analysis yielded a sensitivity of 97% (95% CI: 93% 877 

to 99%) and specificity of 100% (95% CI: 96% to 100%). Comparing the two testing strategies 878 

estimated 0 to 5 fewer false negative results with repeat Ag testing compared to standard NAAT, 879 

depending on the disease prevalence. The modeled sensitivity and specificity for first Ag testing 880 

within the first 7 days of symptom onset and repeat testing after 7 days of symptom onset were 881 

93% (95% CI: 89% to 96%) and 100% (95% CI: 99% to 100%), respectively. Comparing both 882 

modalities showed 2 to 20 more false negative results with repeat Ag testing compared to 883 

standard NAAT, depending on the prevalence of disease. The sensitivity and specificity for Ag 884 

testing and repeat Ag testing after the first 5 days of symptom onset were 75% (95% CI: 69% to 885 

86%) and 100% (95% CI: 99% to 100%), respectively. Comparing both modalities showed 11 to 886 

110 more false negative results with repeat Ag testing compared to standard NAAT, depending 887 

on prevalence of COVID-19.  888 

The certainty was very low and low for sensitivity and specificity, respectively, due to 889 

indirectness and inconsistency. Indirectness occurred because the results for consecutive Ag 890 

testing were based on a modeling analysis, whereas the standard NAAT results used as the 891 

comparator were based on primary patient data. Additionally, the comparison between repeat 892 

testing and standard NAAT testing was indirect due to different populations. There was serious 893 

unexplained inconsistency in the original single Ag test studies.  894 

Benefits and harms 895 

 Ag test results are typically available within less than an hour (e.g., 15 minutes), whereas 896 

timing of availability of NAAT results may vary depending on factors such as receipt time at the 897 

site of testing, delays before testing begins, run times of individual testing instruments, and 898 

time from result availability to delivery of results. Delays in diagnosis of COVID-19 can deny 899 

affected patients with a positive test result potentially life-saving therapy, and risk exposing 900 

others to SARS-CoV-2 because of delayed isolation of infected patients, contact tracing, and 901 
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quarantine of close contacts. Alternatively, long turnaround times can prolong unnecessary 902 

isolation of individuals who test negative for SARS-CoV-2 infection. While repeat Ag testing is 903 

potentially a faster option, by definition it means that an initial test is negative, but the person 904 

may still be infected.  905 

Additional considerations 906 

 In symptomatic individuals, the recommended test is NAAT. However, access to NAAT 907 

testing may be limited (e.g., on weekends and holidays), and is more costly than Ag testing, and 908 

therefore Ag testing may be preferred in some scenarios. In addition, time-to-results of 909 

standard NAAT may be delayed if there is not a rapid and reliable system in place to 910 

communicate results to healthcare providers and patients. In the end, the specific scenario 911 

(e.g., high risk patient, outbreak setting, long-term care facility, high clinical suspicion, COVID-912 

19 surge, history of prior COVID-19, vaccination history) may impact whether Ag testing or 913 

standard NAAT is performed. Finally, in settings where respiratory viruses other than SARS-914 

COV-2 are circulating (e.g., influenza, respiratory syncytial virus [RSV]), multiplex molecular 915 

respiratory pathogen testing may be warranted. 916 

Conclusions and research needs for this recommendation 917 

 While the IDSA panel suggests a single standard NAAT over two consecutive/serial Ag 918 

tests for diagnosis of SARS-CoV-2 infection in symptomatic individuals, studies directly 919 

comparing two consecutive rapid Ag tests versus a single standard NAAT in patients were 920 

lacking and are needed. Such studies should include vaccinated, boosted, and unvaccinated 921 

populations, and those with and without prior COVID-19 infection, as well as those infected 922 

with contemporary SARS-CoV-2 variants (e.g., Omicron). Finally, in persons with prior COVID-19 923 

infection, timing between the first and potential subsequent infection bears consideration as a 924 

test could remain positive from prior infection if it occurred in the recent past and therefore 925 

not represent a new infection; the differential specificity of a standard NAAT versus Ag testing 926 
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in this situation needs to be defined. The ideal time interval between the repeat Ag tests also 927 

needs definition. 928 

 929 

Ag testing versus no testing in asymptomatic individuals with known 930 

SARS-CoV-2 exposure 931 

Recommendation 4: For asymptomatic individuals with known exposure to SARS-CoV-2 932 

infection, the IDSA panel suggests using a single (i.e., one-time) Ag test over no testing in 933 

specific situations (conditional recommendation, moderate certainty evidence). 934 

Remarks: 935 

• SARS-CoV-2 testing in the absence of COVID-19-like symptoms should be 936 

individualized. One-time Ag testing may be considered if the test result will impact 937 

an individual's subsequent actions. For example, a single test may be considered in 938 

situations where a positive test would lead to increased monitoring for symptoms 939 

and signs of infection in persons at high-risk for serious COVID-19, or in outbreak 940 

settings where positive results would assist in decision making about isolation, 941 

quarantine, and contact tracing. 942 

• A negative Ag test result reduces the likelihood of infection. However, the longer the 943 

time since testing, the more this likelihood reduction wanes, especially early in 944 

infection when virus replication may be rapid. That is, a negative test result today 945 

may not reflect infection status tomorrow or on subsequent days. In contrast, a 946 

positive test result is associated with a high positive predictive value.  947 

• The panel recognizes the lack of evidence supporting therapy in asymptomatic 948 

persons and the absence of treatments approved through EUA for asymptomatic 949 

COVID-19, but acknowledges that individual clinical scenarios may lead clinicians 950 

toward testing and consideration of treatment. 951 
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Summary of the evidence 952 

 There was no direct evidence that assessed patient outcomes of testing versus no 953 

testing in asymptomatic individuals with known exposures to COVID-19. Therefore, we relied on 954 

diagnostic test accuracy data to inform this recommendation. The reference standard used in 955 

all studies included in the analysis was standard NAAT.  956 

Fifty-nine studies were included [4-8, 15, 17-22, 24-28, 31, 33, 34, 36, 40, 41, 46, 47, 49, 957 

51-53, 55, 57-59, 61, 63-67, 69, 70, 72, 73, 90-105], with 4,553 positive and 97,541 negative 958 

patient results, based on molecular testing, to inform this recommendation. The pooled 959 

sensitivity was 63% (95% CI: 56% to 69%) and the pooled specificity was 100% (95% CI: 100% to 960 

100%) (Table 6). The IDSA panel considered 1%, 5%, and 10% as the prevalence of COVID-19 in 961 

asymptomatic patients with known exposure. In the pediatrics population, the numbers were 962 

similar with a sensitivity of 62% (95% CI: 53% to 70%) and specificity of 99% (95% CI: 99% to 963 

100%) (Figures s13a, s13b). The certainty of the evidence was moderate for sensitivity due to 964 

unexplained inconsistency, and high for specificity. No other outcomes were reported. No 965 

information was reported on the type of exposure or timing of exposure relative to testing.  966 

Benefits and harms 967 

The panel placed high value on minimizing the number of false negative results, 968 

especially in higher-risk healthcare settings.  Although a single positive Ag test result may 969 

theoretically help reduce exposure to SARS-CoV-2 if it triggers isolation of the person who tests 970 

positive, the panel found no evidence that the use of Ag tests reduces transmission of SARS-971 

CoV-2. Furthermore, treatment is not recommended for asymptomatic persons. A negative Ag 972 

test result may provide false assurance of non-infectiousness. Users of rapid Ag tests may not 973 

understand the limits of a negative test result. In one study, two-thirds of participants believed 974 

that they were non-infectious the day following a negative rapid Ag test [106]. In addition, 975 

sensitivity is linked to timing of exposure; a negative test result may convert to positive within 976 

hours early in the course of infection [80, 82]. 977 
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The panel considered a range of prevalence for SARS-CoV-2 infection, using standard 978 

NAAT as the reference standard. When the prevalence of SARS CoV-2 infection was 1%, the 979 

number of true positive Ag test results was small and approximated the number of false 980 

negative results (i.e., 6 true positives and 4 false negatives per 1,000 asymptomatic individuals 981 

tested) (Table 6). When deciding on asymptomatic testing, communities and institutions should 982 

weigh the resources necessary for testing versus the benefits of detecting a few true cases of 983 

SARS CoV-2 infection, especially if infection prevention strategies such as masking, and 984 

distancing would be adhered to regardless of the test result. As the prevalence increased, so 985 

did the potential utility of testing, with 63 true positives (95% CI: 56-69) and 37 false negatives 986 

(95% CI: 31-44) detected when the prevalence of infection was 10% (Table 6). In contrast, the 987 

number of false-positive results was estimated to be 0 regardless of a true prevalence of 988 

disease of between 1% and 10%.  Routine confirmation of positive Ag test results does not 989 

appear to be necessary in most cases.   990 

Additional considerations 991 

The following considerations and assumptions are important to state for this PICO 992 

question. (1) There are currently no FDA-approved treatment options for asymptomatic COVID-993 

19; (2) The IDSA COVID-19 Diagnostics Panel assumed that there may be benefit in identifying 994 

asymptomatic individuals through testing; (3) The panel assumed that asymptomatic individuals 995 

are likely infectious at some point during their infection; (4) The panel found no direct evidence 996 

that testing for SARS-CoV-2 in asymptomatic individuals reduces risk of transmission.  997 

Whether commercially available Ag tests perform comparably to one another and 998 

across SARS-CoV-2 variants has not been established. Post-exposure monoclonal antibody 999 

prophylaxis may be an alternative to testing in high-risk asymptomatic individuals exposed to 1000 

SARS-CoV-2, if/when EUA options exist for currently circulating variants [107]. Education of 1001 

users on interpretation of rapid Ag tests, including their limitations, is important to ensure that 1002 

appropriate actions are taken after positive or negative test results. 1003 

Conclusions and research needs for this recommendation  1004 
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The decision to pursue rapid Ag testing versus no testing should be individualized. Given 1005 

the relatively low sensitivity of Ag tests, factors to consider include the potential benefits of 1006 

identifying a case of COVID-19 versus the potential harms of reporting a falsely negative result. 1007 

The potential to reduce transmission by identifying asymptomatic infections should be weighed 1008 

against the resources required for testing and account for changes in prevalence that arise with 1009 

increased vaccine uptake or widespread adoption of effective infection prevention measures 1010 

such as masking. Ag testing may be useful in guiding mitigation efforts during an outbreak. 1011 

Further research is required to assess whether Ag screening reduces transmission in various 1012 

settings, including schools and non-medical workplaces.   1013 
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Table 6.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 1%, 5%, and 10%, for asymptomatic overall  1014 

Sensitivity 0.63 (95% CI: 0.56 to 0.69) 

Specificity 1.00 (95% CI: 1.00 to 1.00) 
 

 Prevalences* 1% 5% 10% 
 

 

Outcome 
№ of studies 

(№ of 
patients) 

Study 
design 

Factors that may decrease certainty of evidence Effect per 1,000 patients tested 

Test accuracy 
CoE Risk of 

bias Indirectness Inconsistency Imprecision Publication 
bias 

pre-test 
probability of 

1% 

pre-test 
probability of 

5% 

pre-test 
probability of 

10% 

True positives 
(patients with 
COVID-19) 

59 studies 
4553 
patients 

cohort & 
case-
control 
type 
studies 

not 
serious a 

not serious b serious c not serious none 6 (6 to 7) 32 (28 to 34) 63 (56 to 69) ⨁⨁⨁◯ 
Moderate 

False negatives 
(patients incorrectly 
classified as not 
having COVID-19) 

4 (3 to 4) 18 (16 to 22) 37 (31 to 44) 

True negatives 
(patients without 
COVID-19) 

59 studies 
97541 
patients 

cohort & 
case-
control 
type 
studies 

not 
serious a 

not serious b not serious not serious none 990 (990 to 
990) 

950 (950 to 
950) 

900 (900 to 
900) 

⨁⨁⨁⨁ 
High 

False positives 
(patients incorrectly 
classified as having 
COVID-19) 

0 (0 to 0) 0 (0 to 0) 0 (0 to 0) 

* We used 1%, 5%, and 10% pre-test probability to mirror a range of community prevalence.  1016 

Explanations 1017 
a. Although some of the included studies were judged to have a high or unclear risk of bias in one or more domains, a sensitivity analysis excluding studies with a high 1018 

risk of bias did not show a difference in the effect estimate. For this reason, we did not downgrade for risk of bias.  1019 
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b. There is some indirectness as the test accuracy results were to inform on patient-important outcome. 1020 
c. There is serious unexplained inconsistency in the results despite partial explanation of having different types of tests in different studies.1021 
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Ag testing versus standard NAAT in asymptomatic individuals with 1022 

known exposure to SARS-CoV-2 1023 

Recommendation 5: For asymptomatic individuals with known exposure to SARS-CoV-2 1024 

infection, the IDSA panel suggests using a single standard NAAT (i.e., rapid RT-PCR or 1025 

laboratory-based NAAT) over a single rapid Ag test (conditional recommendation, low certainty 1026 

evidence). 1027 

Remarks: 1028 

• SARS-CoV-2 testing in the absence of COVID-like symptoms should be individualized. 1029 

A one-time standard NAAT may be considered if the test result will impact an 1030 

individual's subsequent actions. For example, a single test may be considered in 1031 

situations where a positive test would lead to increased monitoring for symptoms 1032 

and signs of infection for persons at high-risk of severe COVID-19, or in an outbreak 1033 

setting where positive results would assist in decision making about isolation, 1034 

contact tracing, and quarantine. 1035 

• Access to timely results of standard NAAT may be unavailable or limited in some 1036 

settings; in such situations, use of an Ag test can be considered.  1037 

• The panel recognizes the lack of evidence supporting COVID-19 therapy in 1038 

asymptomatic persons and the absence of treatments approved through EUA for 1039 

asymptomatic COVID-19, but acknowledges that individual clinical scenarios may 1040 

lead clinicians toward testing and consideration of treatment. 1041 

 1042 

Summary of the evidence 1043 

There were no studies that reported patient or population-based outcomes of Ag testing 1044 

versus no testing in asymptomatic persons. Therefore, the panel relied on diagnostic test 1045 

accuracy data to inform this recommendation. The reference standard in the studies included 1046 
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was standard NAAT (i.e., rapid RT-PCR or laboratory-based NAAT). For calculation of the 1047 

standard NAAT reference standard, we pooled results from 5 studies [84-88] that compared 1048 

standard NAAT results to a composite reference standard (Figures s10a, s10b). This comparison 1049 

showed a pooled sensitivity of 97% (95% CI: 93 to 99) and specificity of 100% (95% CI: 96 to 1050 

100). The IDSA panel considered 1%, 5%, and 10% as the prevalence of COVID-19 in 1051 

asymptomatic patients with known exposure. (Table 7) 1052 

For this PICO question, we included 64 studies: 59 informing Ag testing [4-8, 15, 17-22, 1053 

24-28, 31, 33, 34, 36, 40, 41, 46, 47, 49, 51-53, 55, 57-59, 61, 63-67, 69, 70, 72, 73, 90-105],  and 1054 

5 informing standard NAAT with 4,902 positive and 98,071 negative patient test results [84-88]. 1055 

The pooled sensitivity for Ag testing was 63% (95% CI: 56% to 69%) and the pooled specificity 1056 

was 100% (95% CI: 100% to 100%) (Figures s12a and s12b). This comparison showed an 1057 

additional 4 to 34 false- negative results with Ag testing when the prevalence ranged between 1058 

1% and 10%. The patients who underwent standard NAAT were different from those who 1059 

underwent Ag testing; hence comparisons were indirect, reducing confidence in the certainty of 1060 

the evidence. The certainty of the evidence was very low for sensitivity due to indirectness and 1061 

unexplained inconsistency and low for specificity due to indirectness.  1062 

Benefits and harms 1063 

 Ag tests have reduced sensitivity for detection of SARS-CoV-2 in asymptomatic 1064 

individuals compared to standard NAAT, and Ag testing detects infection during a narrower 1065 

window of time. In contrast, specificity of Ag testing compared to standard NAAT is high, 1066 

approaching 100% (Table 7). Therefore, the potential harm of using an Ag test instead of a 1067 

standard NAAT is the potential for false-negative results. False-negative Ag test results are 1068 

expected to be most harmful in high-risk settings such as healthcare settings, where failure to 1069 

diagnose pre-symptomatic individuals before major elective surgery may increase patients’ risk 1070 

of adverse events in the peri-operative period; [108, 109] of note, methodologic challenges and 1071 

conduct of these studies before widespread COVID-19 vaccination may limit their current 1072 

relevance [110]. False-negative results of SARS-CoV-2 Ag testing might also lead to transmission 1073 
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of SARS-CoV-2 to other patients, residents, and staff of hospitals or long-term care facilities, 1074 

especially if infection prevention practices such as masking are dependent on test results. 1075 

Additional considerations 1076 

 The following considerations and assumptions are important to state for this question 1077 

addressing asymptomatic individuals. (1) There are currently no FDA-approved treatment 1078 

options for asymptomatic individuals; (2) The IDSA COVID-19 Diagnostics Panel assumed that 1079 

asymptomatic individuals are contagious at some point during the course of their infection; (3) 1080 

The IDSA panel assumed that there may be benefit in identifying infected, asymptomatic 1081 

individuals through testing; (4) The panel found no direct evidence that testing for SARS-CoV-2 1082 

in asymptomatic individuals reduces risk of transmission.   1083 

Conclusions and research needs for this recommendation 1084 

 A large number of individuals testing falsely negative may diminish public health efforts 1085 

to contain COVID-19 outbreaks and may cause the greatest potential harm in healthcare and 1086 

congregate settings, especially long-term care settings. Standard NAATs will detect the larger 1087 

number of cases of SARS-CoV-2 infection and provide a greater number of opportunities to 1088 

prevent transmission compared to currently available Ag tests, through targeted isolation of 1089 

individuals who test positive, contact tracing, and quarantine of close contacts. The superior 1090 

performance of standard NAAT is expected to have the greatest impact when the prevalence of 1091 

asymptomatic infection in the community is moderate to high (i.e., ≥ 5%). However, use of less 1092 

sensitive rapid Ag tests may still be helpful in some lower prevalence settings when standard 1093 

NAAT is not available. Ag testing is expected to detect infection when viral load is high. 1094 

Additionally, given the high specificity of Ag testing observed across studies of asymptomatic 1095 

individuals, routine confirmation of positive results is not necessary in most situations. Large-1096 

scale studies evaluating the value of Ag versus RNA detection in relation to SARS-CoV-2 1097 

transmission events are needed, especially as vaccine coverage and the number of previously 1098 
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infected individuals increases. The development of new Ag tests with increased analytic 1099 

sensitivity is of great interest. 1100 

  1101 
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Table 7.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 1%, 5%, and 10%, for asymptomatic vs NAAT 1102 

Antigen test standard NAAT 

Sensitivity 0.63 (95% CI: 0.56 to 0.69) Sensitivity 0.97 (95% CI: 0.93 to 0.99) 

Specificity 1.00 (95% CI: 1.00 to 1.00) Specificity 1.00 (95% CI: 0.96 to 1.00) 
 

 Prevalences* 1% 5% 10% 
 

 

Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test accuracy 
CoE 

pre-test probability of 
1% 

pre-test probability 
of 5% 

pre-test probability 
of 10% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 
Antigen 

test 
standard 

NAAT 
Antigen 

test 
standard 

NAAT 
Antigen 

test 
standard 

NAAT 

True 
positives 
(patients with 
COVID-19) 

64 
studies 
4902 
patients 

a,b 

cohort & 
case-
control 
type 
studies 

not 
serious 

c 

serious d serious e not serious none 6 (6 to 7) 10 (9 to 
10) 

32 (28 to 
34) 

49 (47 
to 50) 

63 (56 
to 69) 

97 (93 to 
99) 

⨁⨁◯◯ 
Low 

4 fewer TP in 
Antigen test 

17 fewer TP in 
Antigen test 

34 fewer TP in 
Antigen test 

False 
negatives 
(patients 
incorrectly 
classified as 
not having 
COVID-19) 

4 (3 to 4) 0 (0 to 
1) 

18 (16 to 
22) 

1 (0 to 
3) 

37 (31 
to 44) 

3 (1 to 7) 

4 more FN in Antigen 
test 

17 more FN in 
Antigen test 

34 more FN in 
Antigen test 

True 
negatives 
(patients 

64 
studies 
98071 

cohort & 
case-
control 

not 
serious 

c 

very serious d not serious not serious none 990 (990 to 
990) 

990 
(950 to 
990) 

950 (950 
to 950) 

950 
(912 to 
950) 

900 
(900 to 
900) 

900 (864 
to 900) 

⨁⨁◯◯ 
Low 
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Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test accuracy 
CoE 

pre-test probability of 
1% 

pre-test probability 
of 5% 

pre-test probability 
of 10% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 
Antigen 

test 
standard 

NAAT 
Antigen 

test 
standard 

NAAT 
Antigen 

test 
standard 

NAAT 

without 
COVID-19) 

patients 

a,f 
type 
studies 

     

0 fewer TN in 
Antigen test 

0 fewer TN in 
Antigen test 

0 fewer TN in 
Antigen test 

 

False 
positives 
(patients 
incorrectly 
classified as 
having 
COVID-19) 

0 (0 to 0) 0 (0 to 
40) 

0 (0 to 0) 0 
(0 
to 
38) 

0 (0 to 
0) 

0 (0 to 
36) 

0 fewer FP in 
Antigen test 

0 fewer FP in 
Antigen test 

0 fewer FP in 
Antigen test 

* We used 1%, 5%, and 10% pre-test probability to mirror a range of community prevalence.  1104 

Explanations 1105 

a. 59 studies assessed antigen while only 5 studies assessed standard NAAT.  1106 
b. The majority of the patients came from studies that assessed antigen (4553 patients) while only 349 patients came from studies that assessed standard NAAT arm 1107 
c. Although some of the included studies were judged to have a high or unclear risk of bias in one or more domains, a sensitivity analysis excluding studies with a high 1108 

risk of bias did not show a difference in the effect estimate. For this reason, we did not downgrade for risk of bias.  1109 
d. There were no studies that evaluated the accuracy of antigen and NAAT testing in the same population. Studies either evaluated the accuracy of antigen against 1110 

reference standard or NAAT against another reference standard.   1111 
e. There is serious unexplained inconsistency in the results despite partial explanation of having different types of tests in different studies. 1112 
f. The majority of the patients came from studies that assessed antigen (97,541 patients) while only 530 patients came from studies that assessed standard NAAT arm 1113 

 1114 
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Repeat Ag testing versus single standard NAAT in asymptomatic 1115 

individuals with known exposure to SARS-CoV-2 1116 

Recommendation 6: In asymptomatic individuals with a known exposure to SARS-CoV-2, if 1117 

standard NAAT testing or results are not available in a timely manner and a first Ag test is 1118 

negative, the IDSA panel suggests repeat Ag testing (conditional recommendation, very low 1119 

certainty evidence). 1120 

Remarks:  1121 

• Because of the absence of direct evidence to inform this question, the analysis done 1122 

was based on modeling of diagnostic test accuracy using a repeat testing algorithm 1123 

involving two consecutive Ag tests.  1124 

 1125 

Summary of the evidence 1126 

 There was no direct evidence comparing two Ag tests versus a single standard NAAT with 1127 

a third reference standard, and the data analyzed did not compare repeat Ag testing to standard 1128 

NAAT in asymptomatic COVID-19 exposed individuals. For this reason, modeling analysis was 1129 

performed using a repeat testing algorithm (two consecutive tests). Results of the modeling 1130 

analysis were compared to diagnostic accuracy of standard NAAT. For all comparisons, 1%, 5%, 1131 

and 10% SARS-COV-2 prevalence in an asymptomatic population was assumed. The prevalence 1132 

of asymptomatic infection in an exposed individual depends in part on the nature of the 1133 

exposure, with household contacts representing some of the highest risk settings (e.g., 10% 1134 

prevalence of a secondary case of asymptomatic COVID-19)[111, 112]. The sensitivity and 1135 

specificity of Ag testing and repeat testing were modeled and were found to be 86% (95% CI: 80% 1136 

to 90%) and 100% (95% CI: 99% to 100%), respectively. For standard NAAT diagnostic test 1137 

accuracy data, we pooled the results from 5 studies [84-88] that reported comparison of NAAT 1138 

results to a composite reference standard (Figures s10a, s10b). This showed a sensitivity of 97% 1139 
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(95% CI: 93% to 99%) and specificity of 100% (95% CI: 96% to 100%). Comparing the two testing 1140 

strategies, 1 to 11 more false negative results for repeat Ag testing compared to standard NAAT 1141 

depending on disease prevalence.  1142 

The certainty in the evidence was very low for sensitivity and low for specificity, due to 1143 

indirectness and inconsistency. Indirectness was due to the results being based on modeling 1144 

analysis and not primary human testing data. Additionally, comparison between repeat testing 1145 

and standard NAAT testing was indirect because the data used came from different populations. 1146 

There was also serious unexplained inconsistency in the original single Ag testing results. 1147 

Benefits and harms 1148 

 A theoretical benefit of testing following an exposure in an asymptomatic individual 1149 

would be to provide an early diagnosis of infection to enable early treatment; however, the 1150 

IDSA panel noted that at the current time, no specific treatment would be indicated in such a 1151 

situation, as there is no FDA-approved or EUA therapy for asymptomatic COVID-19. The other 1152 

theoretical benefit would be to prevent transmission of SARS-CoV-2, but we were unable to 1153 

identify studies of serial testing for SARS-CoV-2 infection compared to molecular testing. One 1154 

study assessed serial testing as compared to isolation and showed non-inferiority of testing for 1155 

prevention of transmission [113]. Therefore, the analysis presented focuses on diagnostic test 1156 

accuracy. The justification to perform testing of asymptomatic individuals in the general 1157 

population after exposure is unclear. In congregate settings, such as nursing homes, 1158 

incorporation of serial rapid Ag testing into a bundle of control measures during an outbreak 1159 

may help to identify individuals most likely to be contagious and guide isolation 1160 

recommendations [81]. The available data did not inform the timing of NAAT or Ag testing 1161 

following an exposure, or the timing of repeat Ag testing.  1162 

Additional considerations 1163 

 For the purposes of this guideline, the IDSA panel considered a COVID-19 exposure to be 1164 

a close contact as defined by the CDC [114]. The IDSA panel’s recommendation considered 1165 
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access and availability of standard NAAT testing, although arguably, in the scenario presented, 1166 

timeliness of results would likely not be critical. If, for example, standard NAAT were not 1167 

available on a weekend, it could be performed on a weekday, if the exposed individual 1168 

quarantined or took other measures to reduce the risk of onward transmission of infection 1169 

while waiting to be tested. Not all exposures are the same. For example, prolonged household 1170 

exposures carry more transmission risk than do shorter non-household exposures, [112, 115] 1171 

with transmission risk also being influenced by the level of infectiousness of the person to 1172 

whom the individual is exposed, the level of immunity in the exposed person (vaccination 1173 

history, prior history of COVID-19 infection and timing thereof), and the viral variant.  1174 

The following assumptions and remarks are important to state for this question 1175 

addressing asymptomatic individuals. (1) There are currently no FDA-approved treatment 1176 

options for asymptomatic individuals who test positive for SARS-CoV-2; (2) The IDSA COVID-19 1177 

Diagnostics Panel assumed that asymptomatic individuals are usually contagious at some point 1178 

during the course of their infection; (3) The IDSA panel assumed that there may be benefit in 1179 

identifying asymptomatic individuals through testing; (4) The panel found no direct evidence 1180 

that testing for SARS-CoV-2 in asymptomatic reduces risk of transmission.   1181 

Conclusions and research needs for this recommendation 1182 

 Studies directly comparing two consecutive rapid Ag tests versus a single standard NAAT 1183 

in asymptomatic individuals exposed to SARS-CoV-2 were lacking and are needed. Such studies 1184 

should include special populations such as children, immunocompromised hosts, vaccinated, 1185 

boosted, and unvaccinated populations, and those with and without prior COVID-19 infection, 1186 

as well as those exposed to contemporary SARS-CoV-2 variants. Finally, in individuals with prior 1187 

COVID-19 infection, timing between the prior and subsequent infections bears consideration as 1188 

a test could remain positive from the prior infection if it occurred in the recent past and 1189 

therefore not represent a new infection; the differential specificity of a standard NAAT versus 1190 

Ag testing in this situation needs to be defined. The ideal time interval between the repeat Ag 1191 

tests also needs definition. 1192 
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 1193 

Repeat Ag testing versus no testing in asymptomatic students in 1194 

educational settings and employees in workplaces 1195 

Recommendation 7: Among students in educational settings or employees in workplaces for whom 1196 

SARS-CoV-2 testing is desired, the IDSA panel suggests neither for nor against two consecutive Ag tests 1197 

over no testing for the diagnosis of SARS-CoV-2 infection (evidence gap). 1198 

Remarks: 1199 

• Because of the absence of direct evidence to inform this question, the analysis done 1200 

was based on modeling of diagnostic test accuracy using a repeat testing algorithm 1201 

involving two consecutive Ag tests.  1202 

 1203 

Summary of the evidence 1204 

We identified no studies that compared serial Ag testing versus no testing among students 1205 

in an educational setting or employees in a workplace with an outcome of SARS-CoV-2 1206 

transmission, COVID-19 incidence, or diagnostic test accuracy. Therefore, a modeling analysis 1207 

was performed using a repeat testing algorithm (2 consecutive Ag tests). Results of each test 1208 

were considered to be independent, which might not be a valid assumption. For all comparisons, 1209 

prevalence of 1%, 5%, and 10% SARS-COV-2 infection were considered. The sensitivity and 1210 

specificity of testing (2 consecutive repeat Ag tests) versus no testing, using standard NAAT as 1211 

the reference standard, were 86% (95% CI: 80% to 90%) and 100% (95% CI: 99% to 100%), 1212 

respectively. Comparing two repeated tests versus no testing showed 1 to 14 false negative 1213 

results per 1,000 patients tested depending on disease prevalence.  1214 

The certainty in the evidence is very low and low for sensitivity and specificity, 1215 

respectively due to indirectness and inconsistency. Indirectness was due to the fact that the 1216 

results were based on a modeling analysis and not primary human testing data. Additionally, the 1217 
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comparison between repeat testing and no testing was indirect because the data used came from 1218 

different populations.  1219 

Benefits and harms 1220 

 Theoretical benefits of serial Ag testing of asymptomatic individuals in schools, colleges, 1221 

other educational settings and workplaces include preventing transmission of SARS-CoV-2, but 1222 

the IDSA panel was unable to identify any studies that directly addressed whether serial Ag 1223 

testing versus no testing reduced SARS-CoV-2 transmission. Some indirect evidence was 1224 

identified that suggested possible benefit of serial testing. A large, cluster randomized trial of 1225 

English secondary schools and colleges found that daily Ag testing was non-inferior to self-1226 

isolation in preventing secondary cases of COVID-19, with similar numbers of contacts testing 1227 

positive for SARS-CoV-2 in both study arms [113]. A retrospective cohort study of students at 18 1228 

colleges and universities in Connecticut, USA reported that institutions that tested students 1229 

more frequently detected more COVID-19 cases and prevented further spread [116]; in the fall 1230 

of 2020, each additional test per student per week was associated with a decrease of 0.0014 1231 

cases per student per week (95% CI: -0.0028 to -0.00001).   1232 

Additional considerations 1233 

 This recommendation assumes widespread availability of Ag testing and does not take 1234 

cost considerations into account. Furthermore, it is known that not all classroom or workplace 1235 

settings are the same in terms of risk. Learning environments or workplace settings may range 1236 

from small classrooms with young children to factory floors with closely packed, poorly 1237 

ventilated workstations to larger workplaces with distantly spaced worksites. In some 1238 

workplaces, such as in the entertainment industry, there may be unique risks, such as those 1239 

associated with close contact (including intimate contact) required for film/television 1240 

production. The risk of exposure and viral transmission may also be related to the level of 1241 

immunity in the exposed person (vaccination history, prior history of COVID-19 infection and 1242 

timing thereof), age and comorbid medical conditions, the timing of the exposure relative to 1243 

disease onset in the index case, and the viral variant.  1244 
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The IDSA panel recognizes that serial rapid Ag testing of students and employees is 1245 

common, and that testing cadences vary, with common cadences being daily, twice weekly, or 1246 

weekly Ag testing. We chose to model two consecutive rapid Ag tests. Performing additional 1247 

rounds of testing would be expected to alter the performance characteristics of the testing 1248 

strategy.  1249 

Employers may require serial testing of asymptomatic employees who decline SARS-1250 

CoV-2 vaccination. The IDSA panel found no evidence that serial testing for COVID-19 provided 1251 

benefit comparable to the proven benefits of vaccination, nor that serial testing reduced the 1252 

incidence of occupational transmission of COVID-19.  1253 

Conclusions and research needs for this recommendation 1254 

 The IDSA panel found no empirical evidence that serial Ag testing of asymptomatic 1255 

students in educational settings or employees in workplaces provided benefit compared to no 1256 

testing. To generate evidence to inform this recommendation, students and/or employees 1257 

would need to be subjected to no testing, single Ag testing or serial Ag testing at varying 1258 

cadences. Because actions of one subject could impact others in the same cohort, this might 1259 

best be performed as a cluster randomized trial. Variables such as prior vaccination and/or prior 1260 

COVID-19 infection would need to be accounted for, as would circulating variants and 1261 

underlying risk factors in the students/employees. Outcomes of interest could include illness 1262 

(including numbers of confirmed SARS-CoV-2 infections, both symptomatic and asymptomatic), 1263 

time away from school or work, healthcare encounters, hospitalizations, and deaths in study 1264 

subjects and their contacts. 1265 

 1266 
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Ag testing versus no testing in asymptomatic individuals planning to 1267 

attend large gatherings 1268 

Recommendation 8: For asymptomatic individuals planning to attend a large gathering (e.g., 1269 

concert, conference, party, sporting event), the IDSA panel suggests neither for nor against Ag 1270 

testing over no testing (evidence gap). 1271 

Remarks:  1272 

• No studies directly addressed this question. 1273 

 1274 

Summary of the evidence 1275 

 There was no direct evidence comparing Ag testing versus no testing prior to attending a 1276 

large gathering. For this reason, testing data were retrieved from a single study [117] of 1277 

asymptomatic individuals who participated in home Ag testing, since it was assumed that if 1278 

testing were done before a large gathering, it would be done at home. There were 86 positive 1279 

and 601 negative results, based on standard NAAT. The sensitivity and specificity of rapid home 1280 

Ag testing of these asymptomatic individuals were 41% (95% CI: 25% to 61%) and 100% (95% CI: 1281 

97% to 100%), respectively. These sensitivity and specificity values were considered together 1282 

with prevalence of COVID-19 of 1%, 5%, and 10% in an asymptomatic community population. The 1283 

certainty in the evidence was very low and low for sensitivity and specificity, respectively, due to 1284 

indirectness and imprecision. Indirectness occurred since patients undergoing home testing were 1285 

not specifically the same population as those attending large gatherings. Imprecision was due to 1286 

the low number of subjects in the study and the wide confidence intervals.  1287 

Benefits and harms 1288 

 The theoretical benefit of Ag testing of asymptomatic individuals before a large 1289 

gathering is likely less to the person with the positive test result and more so to the person who 1290 

tests negative. This benefit assumes that someone with a positive Ag test would not attend the 1291 
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large gathering and that someone with a negative test would attend. The theoretical benefit to 1292 

the population of testing before a large gathering is to reduce the risk of SARS-CoV-2 1293 

transmission from asymptomatically infected persons who might attend, particularly in settings 1294 

where distancing is not possible or ventilation is poor, and community prevalence of 1295 

asymptomatic infection is moderate to high (i.e., >5%). However, we were unable to identify 1296 

empirical evidence to support that Ag testing of asymptomatic individuals before a large 1297 

gathering reduced transmission of SARS-CoV-2. Thus, this benefit remains theoretical. 1298 

Additional considerations 1299 

 Requiring those attending large gatherings (e.g., weddings, graduations, sporting events, 1300 

music festivals, conferences) to self-administer an Ag test prior to the gathering assumes that 1301 

people will do the test in the first place, do it correctly, interpret it correctly, and act 1302 

appropriately (i.e., not attend the gathering if the test is positive). If the gathering requires cost 1303 

or logistics to attend, or is highly desirable to an individual, not being able to attend might be 1304 

an incentive to not participate in testing or reporting thereof, or to inappropriately collect a 1305 

sample, compromising test performance. In addition, Ag tests would either need to be 1306 

purchased by or made available to those attending the gathering, adding cost either way. If the 1307 

former, there may be issues of economic hardship and inequity if testing before the gathering 1308 

were required.  1309 

Conclusions and research needs for this recommendation 1310 

 No empirical studies directly addressed this question and thus no recommendation for 1311 

or against Ag testing over no testing in asymptomatic individuals prior to attending large 1312 

gatherings was made. One-time Ag testing (versus no testing) of asymptomatic individuals 1313 

immediately before an event may potentially reduce transmission in settings of moderate to 1314 

high community asymptomatic infection prevalence (i.e., ≥ 5%) where distancing is not 1315 

possible, attendees are unmasked, or ventilation is poor. However, there is no empirical 1316 

evidence to date that Ag testing reduces risk of transmission. The question of the possible 1317 

benefit of one-time testing before a large gathering might be answered using a cluster 1318 
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randomized trial. Even such a trial could yield results that vary depending on local geography, 1319 

vaccine coverage (including type, timing, and boosting) and history of prior COVID-19 infection 1320 

among attendees and the local population (or the population attendees will return to after the 1321 

gathering), characteristics of people attending the gathering (comorbidities, age), whether 1322 

masking is used and what type, whether food is consumed, whether physical distancing is in 1323 

place, whether the event is indoors or outdoors, levels of ventilation (for indoor sites), and the 1324 

stage in the pandemic (e.g., surges, waves, variants). Finally, the specific Ag test used might 1325 

impact performance based on variability in test design and potentially impact of the circulating 1326 

viral variants [79]. 1327 

 1328 

Point-of-care versus laboratory-based Ag testing  1329 

Recommendation 9: For individuals for whom Ag testing is desired, the IDSA panel suggests for 1330 

either point-of-care or laboratory-based Ag testing (conditional recommendation, low certainty 1331 

evidence). 1332 

Remarks:  1333 

• Although the results of test performance for point-of-care and laboratory-based Ag 1334 

testing appear to be comparable, an important limitation of the evidence is that 1335 

available studies did not report the relative numbers of symptomatic and 1336 

asymptomatic subjects. Since Ag test sensitivity is higher in symptomatic than in 1337 

asymptomatic individuals, unknown proportions of symptomatic versus 1338 

asymptomatic individuals included in point-of-care versus laboratory-based studies 1339 

may have influenced the results to minimize differences between the two testing. 1340 

 1341 

Summary of the evidence 1342 

 For this PICO, we identified 5 studies [118-122] that directly compared multiple 1343 

laboratory-based and point-of-care SARS-CoV-2 Ag tests, using standard NAAT as the reference 1344 

http://www.idsociety.org/COVID19guidelines


Last updated December 20, 2022, and posted online at www.idsociety.org/COVID19guidelines. 
Please check website for most updated version of these guidelines. 

70 
Version 2.0.0.0 

 

standard. The outcome of interest was diagnostic test performance. The studies included a 1345 

total of 2,304 patients, 374 who tested positive and 1,930 who tested negative based on 1346 

standard NAAT (Table 8). We categorized the assays as point-of-care versus laboratory-based 1347 

assays based on the location where the test was completed, and results were interpreted. If the 1348 

test was completed at the bedside immediately after specimen collection, it was considered as 1349 

point-of-care. If the test was completed after transport of a specimen to a laboratory, it was 1350 

considered laboratory based. 1351 

The sensitivity and specificity of point-of-care Ag testing were 63% (95% CI: 28% to 88%) 1352 

and 100% (95% CI: 97% to 100%), respectively (Figures s14a, s14b). The sensitivity and 1353 

specificity of laboratory-based Ag testing were 70% (95% CI: 40% to 89%) and 100% (95% CI: 1354 

99% to 100%), respectively (Figures s15a, s15b). We considered 5%, 10%, and 20% as 1355 

prevalences of SARS-COV-2 in the overall population, that is, we assumed symptomatic 1356 

population prevalences. Point-of-care Ag testing showed 3 to 14 more false-negatives per 1,000 1357 

individuals tested compared to laboratory-based Ag testing, depending on the prevalence. 1358 

Publications were not stratified by symptom status of study participants, so we could 1359 

not report results for symptomatic and asymptomatic individuals separately. Since the included 1360 

studies were conducted in mixed populations, we rated the strength of evidence downward for 1361 

indirectness when the evidence was used to inform decisions about testing in symptomatic 1362 

versus asymptomatic individuals. Also, confidence intervals for sensitivity were wide, and 1363 

considering the lower versus the upper limits might lead to different clinical decisions. 1364 

Therefore, we downgraded the certainty of evidence for imprecision. There was also 1365 

unexplained inconsistency among studies informing sensitivity. The overall certainty of the 1366 

evidence was low for sensitivity and moderate for specificity.  1367 

Benefits and harms 1368 

 Whether Ag testing is performed at point-of-care or in the laboratory will likely depend 1369 

on available resources and the indication for testing. The main benefit of point-of-care testing is 1370 

rapid results, enabling decision making in near-real time. Other benefits to patients include 1371 
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greater privacy, convenience, and control over their own health. Possible harms to patients or 1372 

to the population might arise if home testing were associated with more technical errors, 1373 

incorrect test interpretation, or failure to report results to public health or other relevant 1374 

parties. Education of patients and development of quick, easy ways to report results might 1375 

mitigate these theoretical harms. The potential benefits and harms outlined here were not 1376 

assessed in available studies.  1377 

Point-of-care Ag tests are now widely available for home or field use but testing multiple 1378 

individuals simultaneously as part of large testing programs can be logistically challenging. 1379 

Alternatively, several laboratory-based Ag analyzers enable testing greater numbers of samples 1380 

in an automated fashion, with results potentially available within hours. This approach could be 1381 

useful for situations where a clinical laboratory has the required equipment, large numbers of 1382 

samples need to tested, and a same day turn-around-time to results is acceptable. Laboratory-1383 

based tests may be slightly more sensitive than POC tests, thus resulting in fewer false-negative 1384 

results. 1385 

Additional considerations 1386 

 Currently, few laboratory-based Ag testing platforms have EUA for SARS-Cov-2 testing in 1387 

symptomatic or asymptomatic individuals in the United States. Laboratory-based Ag tests are 1388 

usually more expensive than point-of care Ag tests but less expensive than molecular tests, 1389 

including standard NAAT. 1390 

Conclusions and research needs for this recommendation 1391 

 Diagnostic test accuracy of point-of-care and laboratory-based testing are similar. Point-1392 

of-care testing has the advantage of lower cost and faster turnaround time, allowing clinical 1393 

decisions to be made during a patient encounter. In contrast, because laboratory-based testing 1394 

is often automated and can be batched, it may be more amenable to large-volume testing such 1395 

as might be done for some screening or surveillance programs. Whether the diagnostic test 1396 

accuracy of point-of-care versus laboratory-based testing differs for asymptomatic versus 1397 
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symptomatic individuals is not known. Other knowledge gaps include analytical performance of 1398 

point-of-care versus laboratory-based testing in special populations, such as 1399 

immunocompromised hosts, children, vaccinated individuals, or persons infected with newer 1400 

SARS-CoV-2 variants, such as Omicron.   1401 
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Table 8.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 1%, 5%, and 10%, for Point of care vs laboratory-based antigen 1402 
testing 1403 

POC antigen testing Lab-based antigen testing 

Sensitivity 0.63 (95% CI: 0.28 to 0.88) Sensitivity 0.70 (95% CI: 0.40 to 0.89) 

Specificity 1.00 (95% CI: 0.97 to 1.00) Specificity 1.00 (95% CI: 0.99 to 1.00) 
 

 Prevalences* 5% 10% 20% 
 

 

Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test 
accuracy 

CoE 

pre-test probability 
of 5% 

pre-test probability 
of 10% 

pre-test probability 
of 20% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 

POC 
antigen 
testing 

Lab-
based 
antigen 
testing 

POC 
antigen 
testing 

Lab-
based 
antigen 
testing 

POC 
antigen 
testing 

Lab-
based 
antigen 
testing 

True 
positives 
(patients 
with COVID-
19) 

5 studies 
374 
patients 

cohort & 
case-
control 
type 
studies 

not 
serious 

a 

serious b serious c not serious none 32 (14 
to 44) 

35 (20 
to 45) 

63 (28 
to 88) 

70 (40 
to 89) 

126 (56 
to 176) 

140 (80 
to 178) 

⨁⨁◯◯ 
Low 

3 fewer TP in 
POC antigen 
testing 

7 fewer TP in 
POC antigen 
testing 

14 fewer TP in 
POC antigen 
testing 

False 
negatives 
(patients 
incorrectly 
classified as 
not having 
COVID-19) 

18 (6 to 
36) 

15 (5 to 
30) 

37 (12 
to 72) 

30 (11 
to 60) 

74 (24 
to 144) 

60 (22 
to 120) 

3 more FN in 
POC antigen 
testing 

7 more FN in 
POC antigen 
testing 

14 more FN in 
POC antigen 
testing 
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Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test 
accuracy 

CoE 

pre-test probability 
of 5% 

pre-test probability 
of 10% 

pre-test probability 
of 20% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 

POC 
antigen 
testing 

Lab-
based 
antigen 
testing 

POC 
antigen 
testing 

Lab-
based 
antigen 
testing 

POC 
antigen 
testing 

Lab-
based 
antigen 
testing 

True 
negatives 
(patients 
without 
COVID-19) 

5 studies 
1930 
patients 

cohort & 
case-
control 
type 
studies 

not 
serious 

a 

serious b not serious not serious none 950 
(922 to 
950) 

950 
(941 to 
950) 

900 
(873 to 
900) 

900 
(891 to 
900) 

800 
(776 to 
800) 

800 
(792 to 
800) 

⨁⨁⨁◯ 
Moderate 

0 fewer TN in 
POC antigen 
testing 

0 fewer TN in 
POC antigen 
testing 

0 fewer TN in 
POC antigen 
testing 

False 
positives 
(patients 
incorrectly 
classified as 
having 
COVID-19) 

0 (0 to 
28) 

0 (0 to 
9) 

0 (0 to 
27) 

0 (0 to 
9) 

0 (0 to 
24) 

0 (0 to 
8) 

0 fewer FP in 
POC antigen 
testing 

0 fewer FP in 
POC antigen 
testing 

0 fewer FP in 
POC antigen 
testing 

* We used 5%, 10%, and 20% pre-test probability to mirror a range of community prevalence.  1405 

Explanations 1406 
a. Although some of the included studies were judged to have a high or unclear risk of bias in one or more domains, a sensitivity analysis excluding studies with a high 1407 

risk of bias did not show a difference in the effect estimate. For this reason, we did not downgrade for risk of bias.  1408 
b. Patients from the POC arm are different than patients in the lab-based arm.  1409 
c. There is serious unexplained inconsistency in the results despite partial explanation of having different types of tests in different studies. 1410 

 1411 
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Observed versus unobserved self-collection of specimens for Ag testing 1412 

Recommendation 10: The IDSA panel suggests either observed or unobserved self-collection of 1413 

swab specimens for Ag testing if self-collection is performed. (conditional recommendation, low 1414 

certainty evidence) 1415 

Remarks:  1416 

• There were no studies comparing observed and unobserved specimen collection in 1417 

the same patients. 1418 

• Studies reported heterogeneity in the techniques used for specimen collection and 1419 

in the reference standard used as the comparator. 1420 

• Providing instructions for optimal specimen collection may improve the quality of 1421 

self-collected specimens. 1422 

 1423 

Summary of the evidence 1424 

 We found no direct evidence comparing observed or unobserved self-collection of 1425 

specimens for Ag testing to a reference standard. For this reason, studies reporting on each 1426 

technique separately were compared to standard NAAT.  1427 

Twelve studies were identified that informed this PICO question. Eleven studies [4, 8, 1428 

21, 27, 38, 57, 58, 64, 123-125] provided information on diagnostic test accuracy for observed 1429 

specimen self-collection and one study [117] provided diagnostic test accuracy information for 1430 

unobserved specimen self-collection. There were 1570 positive and 17,196 negative patient 1431 

results, based on standard NAAT. Only 101 positives and 723 negatives were from the study of 1432 

unobserved self-collected specimens (Table 9). 1433 

The pooled sensitivity and specificity of Ag testing of observed self-collected specimens 1434 

were 72% (95% CI: 59% to 82%) and 100% (95% CI: 99% to 100%), respectively (Figures s16a, 1435 

s16b). The sensitivity and specificity for Ag testing of unobserved self-collected specimens from 1436 

the single study of Ag testing of unobserved self-collected specimens in symptomatic patients 1437 
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were 63% (95% CI: 54% to 72%) and 100% (95% CI: 99% to 100%), respectively (Figures s17a, 1438 

s17b). SARS-CoV-2 prevalence of 10%, 20%, and 50% were used to assess the impact of these 1439 

performance characteristics in different populations of symptomatic patients. Regardless of 1440 

prevalence, there were more false-negative results when self-collection of specimens was 1441 

unobserved compared to when it was observed.  1442 

The certainty of evidence was low for both sensitivity and specificity, due to 1443 

indirectness. Indirectness was due to an absence of head-to-head comparisons of observed and 1444 

unobserved specimen self-collection in symptomatic patients, which required the panel to 1445 

compare observed and unobserved specimen self-collection in two populations of patients.    1446 

Benefits and harms 1447 

 The potential benefit of unobserved Ag testing is that tests are readily available, and 1448 

testing may be more likely to be performed and performed faster than if observed testing 1449 

needed to be arranged. This may be a particular benefit to individuals in rural or other areas 1450 

without convenient access to a testing facility, or to individual who prefer to avoid healthcare 1451 

facilities. Cost is another consideration; observed testing adds cost to patient care, either to the 1452 

patient directly or to the healthcare system.  1453 

 The potential harm of Ag testing overall is the risk of a false-negative result. This can 1454 

provide false assurance as to the absence of SARS-CoV-2 infection, potentially facilitating 1455 

spread of infection if an infected but undiagnosed person does not take measures to prevent 1456 

transmission. If the infected person is symptomatic, a false-negative result might also result in 1457 

failure to treat someone who would benefit from treatment. On the other hand, with 1458 

appropriate understanding that a negative test does not rule out infection (and a 1459 

recommendation for follow-up testing), such potential harms may be mitigated through 1460 

provision of detailed instructions (written materials, illustrations, videos) on specimen 1461 

collection, test performance, and interpretation of results. 1462 

Additional considerations 1463 
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 Availability and use of appropriate instructions for unobserved testing (e.g., visual aids, 1464 

videos) is likely to influence test performance but was not specifically assessed [126]. More 1465 

research is needed comparing observed and unobserved Ag testing in the same individuals, 1466 

with a reference NAAT collected from the same patients at the same time. The specific Ag test 1467 

used might impact diagnostic sensitivity based on variability in test design and potential impact 1468 

on detection of viral variants [78, 79]. Finally, the reason for doing the testing might impact 1469 

sensitivity in cases of unobserved self-collection (although arguably this could occur with 1470 

observed self-collection depending on the nature of the observation); if, for example, the 1471 

desired endpoint is a negative result (e.g., return to work or school, participation in a preferred 1472 

activity), quality of specimen collection may be purposely compromised. 1473 

Conclusions and research needs for this recommendation 1474 

 Although we found no direct evidence comparing observed self-collected and 1475 

unobserved self-collected Ag testing to a reference standard in symptomatic or asymptomatic 1476 

individuals, the IDSA panel suggests either observed or unobserved specimen collection for 1477 

testing. Ideally a study of would be performed directly comparing observed and unobserved 1478 

self-collected Ag testing to reference standards of healthcare provider collected Ag testing and 1479 

healthcare provider collected NAAT. Peer-reviewed studies assessing the performance of self-1480 

testing at home are also needed.1481 
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Table 9.  GRADE Evidence Profile of Test Accuracy Results for Prevalence/Pre-Test Probability of 1%, 5%, and 10%, for observed vs unobserved self-collection of the 1482 
swab 1483 

Observed self-collection Unobserved self-collection 

Sensitivity 0.72 (95% CI: 0.59 to 0.82) Sensitivity 0.63 (95% CI: 0.54 to 0.72) 

Specificity 1.00 (95% CI: 0.99 to 1.00) Specificity 1.00 (95% CI: 0.99 to 1.00) 
 

 Prevalences* 5% 10% 20% 
 

 

Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test accuracy 
CoE 

pre-test probability of 
5% 

pre-test probability of 
10% 

pre-test probability of 
20% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 

Observed 
self-

collection 

Unobserved 
self-

collection 

Observed 
self-

collection 

Unobserved 
self-

collection 

Observed 
self-

collection 

Unobserved 
self-

collection 

True 
positives 
(patients 
with COVID-
19) 

12 
studies 
17196 
patients 

a,e 

cohort 
& 
case-
control 
type 
studies 

not 
serious 

serious c serious d not serious none 36 (30 to 
41) 

32 (27 to 
36) 

72 (59 to 
82) 

63 (54 to 
72) 

144 (118 
to 164) 

126 (108 to 
144) 

⨁⨁◯◯ 
Low 

4 more TP in 
Observed self-
collection 

9 more TP in 
Observed self-
collection 

18 more TP in Observed 
self-collection 

False 
negatives 
(patients 
incorrectly 
classified as 
not having 
COVID-19) 

14 (9 to 
20) 

18 (14 to 
23) 

28 (18 to 
41) 

37 (28 to 
46) 

56 (36 to 
82) 

74 (56 to 
92) 

4 fewer FN in 
Observed self-
collection 

9 fewer FN in 
Observed self-
collection 

18 fewer FN in 
Observed self-
collection 

True 
negatives 
(patients 

12 
studies 
17196 

cohort 
& 
case-

not 
serious 

serious c serious d not serious none 950 (941 
to 950) 

950 (941 to 
950) 

900 (891 
to 900) 

900 (891 to 
900) 

800 (792 
to 800) 

800 (792 to 
800) 

⨁⨁◯◯ 
Low 
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Outcome 

№ of 
studies 
(№ of 

patients) 

Study 
design 

Factors that may decrease certainty of evidence 

Effect per 1,000 patients tested 

Test accuracy 
CoE 

pre-test probability of 
5% 

pre-test probability of 
10% 

pre-test probability of 
20% 

Risk of 
bias Indirectness Inconsistency Imprecision Publication 

bias 

Observed 
self-

collection 

Unobserved 
self-

collection 

Observed 
self-

collection 

Unobserved 
self-

collection 

Observed 
self-

collection 

Unobserved 
self-

collection 

without 
COVID-19) 

patients 

a,e 
control 
type 
studies 

0 fewer TN in 
Observed self-
collection 

0 fewer TN in 
Observed self-
collection 

0 fewer TN in Observed 
self-collection 

False 
positives 
(patients 
incorrectly 
classified as 
having 
COVID-19) 

0 (0 to 9) 0 (0 to 9) 0 (0 to 9) 0 (0 to 9) 0 (0 to 8) 0 (0 to 8) 

0 fewer FP in 
Observed self-
collection 

0 fewer FP in 
Observed self-
collection 

0 fewer FP in Observed 
self-collection 

* We used 5%, 10%, and 20% pre-test probability to mirror a range of community prevalence.  1485 

Explanations 1486 

a. The majority of the studies came from the observed arm (11 studies) when only 1 study came from the observed arm.  1487 
b. The majority of the patients came from the studies with the observed arm (1,469) while only 101 patients came from the unobserved arm.  1488 
c. The comparison between observed and unobserved self-collection is indirect as it was the samples came from different populations.  1489 
d. There is serious unexplained inconsistency in the observed arm.  1490 
e. The majority of the patients came from the studies with the observed arm (16,473) while only 723 patients came from the unobserved 1491 
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Discussion 
Universal access to accurate SARS-CoV-2 testing remains an important part of 1492 

comprehensive COVID-19 mitigation strategies. The availability, simplicity and relative low cost 1493 

of rapid Ag tests have enabled expanded testing initiatives, particularly in non-medical settings. 1494 

Recent studies demonstrate that rapid SARS CoV-2 Ag tests can be performed accurately, 1495 

without the need for highly qualified laboratory personnel, in a variety of community locations 1496 

such as pharmacies, nursing homes, and schools. Laboratory-based Ag testing is an alternative 1497 

approach that allows for testing larger numbers of specimens at one time. However, the need 1498 

for specimen transport to a centralized laboratory diminishes the potential benefits of 1499 

providing results more quickly at the POC. More performance data were available for rapid Ag 1500 

test performance than for laboratory-based Ag tests, but the sensitivity and specificity of rapid 1501 

POC versus laboratory-based Ag tests appear to be comparable (Figures s14a-s15b).  1502 

An important finding of this updated systematic review is the observation that rapid Ag 1503 

tests have very high specificity. Early concerns about false positive Ag results were not borne 1504 

out in the medical literature [127]. Importantly, many of the studies included in our analysis 1505 

employed non-medical staff to administer rapid Ag testing in the field. Unobserved self-1506 

collection of anterior nares specimens for testing appeared to yield comparable results to 1507 

observed specimen collection, although no head-to-head comparisons of these two approaches 1508 

were found. Whether the same accuracy can be achieved with self-testing at home, however, 1509 

has yet to be definitively determined. Recent studies published after completion of the 1510 

literature review for this guideline suggest that accuracy of Ag self-test interpretation may be 1511 

poor, but can be improved with patient education [126, 128]. Given the high specificity of EUA 1512 

rapid Ag tests, routine confirmation of positive test results is not necessary; positive results can 1513 

be used immediately to help guide treatment, isolation, and quarantine decisions. Even when 1514 

the pre-test probability or prevalence is low (i.e., 1%), the number of false positive Ag results is 1515 

expected to be very small, on the order of 0-10 false positive results per 1,000 individuals 1516 

tested (Table 6), regardless of the presence of symptoms or timing of testing relative to onset 1517 
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of illness. However, confirmation of positive Ag test results may be considered rarely on a case-1518 

by-case basis when the pre-test probability or prevalence of infection is very low (i.e., <1 %) 1519 

and/or if the impact of a potential false positive result is deemed to be significant. 1520 

Current EUA SARS CoV-2 Ag tests are less sensitive than standard NAAT. Sensitivity 1521 

differences were most apparent in comparisons across groups of symptomatic versus 1522 

asymptomatic individuals. The clinical sensitivity of Ag testing was highest (89%; Figure s2a) for 1523 

symptomatic individuals tested early during the course of illness, the time when the viral load is 1524 

expected to be highest. Test sensitivity dropped to 54% (Figure s4a) after more than five days 1525 

of symptoms. Some recent anecdotes and one carefully performed observational study [82] 1526 

published after the literature search for this guideline was completed have reported lower Ag 1527 

test sensitivity within the first day or two of symptoms, possibly related to specific SARS-CoV-2 1528 

variants and/or vaccination status of infected individuals. However, the IDSA panel was unable 1529 

to identify studies that reported Ag test performance this early after symptom onset during the 1530 

period of the literature review. Sensitivity of Ag testing within 3 days of symptoms onset was 1531 

similar to sensitivity within 5 days of symptoms. Ag test sensitivity was lower for asymptomatic 1532 

individuals (63%; Figure s12a). Few studies reported on children with COVID-19. The overall 1533 

sensitivity of Ag testing in symptomatic pediatric patients was 80% (95% CI: 74% to 86%) and 1534 

the specificity was 100% (95% CI: 97% to 100%), which are comparable to Ag test performance 1535 

in symptomatic adults.  1536 

The isolation of replication competent virus in culture has been used as a surrogate to 1537 

infer presence of infectious virus in a clinical sample. In the original IDSA guideline on Ag testing 1538 

for the diagnosis of COVID-19, the panel analyzed the relation between Ag positivity and 1539 

replication competent SARS-CoV-2 [83]. This observation supported the assertion that Ag 1540 

testing should identify most culture positive individuals, and by inference, this would be a group 1541 

who would more likely be shedding infectious virus. However, the panel noted several 1542 

important caveats to this interpretation. First, while culture positive specimens were also likely 1543 

to be Ag positive, culture negativity or Ag negativity does not mean that transmission of 1544 
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infection is not possible. Viral culture is a relatively insensitive method that is also prone to 1545 

analytical variability across laboratories. Additionally, false negative Ag results were observed in 1546 

all of the studies that used culture as a comparator (range 3%-21% false negative Ag tests 1547 

versus culture) [63, 129-131]. It is likely that some individuals with SARS-CoV-2 infection who 1548 

test negative by Ag and/or culture are contagious. While the use of Ag testing to infer 1549 

contagiousness and need for isolation is common, the panel identified no studies that provided 1550 

direct empirical evidence in support of this practice. Careful epidemiologic investigations in 1551 

households or other high-transmission settings coupled with genomic analysis of SARS-CoV-2 1552 

are needed to determine how well Ag test results correlate with contagiousness. New tests 1553 

capable of accurately predicting contagiousness are also needed. 1554 

The panel identified other notable evidence gaps. Despite the common use of single or 1555 

serial Ag testing as a tool to reduce risk of SARS-CoV-2 transmission in schools, colleges, 1556 

workplaces, and before large social gatherings, we were unable to identify any empirical 1557 

evidence in support of these practices. Mathematical modeling has suggested that repeated Ag 1558 

testing will help to overcome the sensitivity limitations of rapid Ag tests and that the frequency 1559 

of testing and turn-around-time to results may be just as important as test sensitivity in certain 1560 

situations. Well-designed studies are needed to measure the effect of repeated testing 1561 

strategies on analytical test performance and transmission events in a variety of settings. In 1562 

addition, the cost-effectiveness of repeated Ag testing versus less frequent rapid RT-PCR, or 1563 

potentially no testing depending on prevalence, needs to be determined. Potential 1564 

effectiveness measures should include the number of SARS-CoV-2 cases identified, the results 1565 

of contact tracing around new cases, and ideally, transmission events. In addition to the price of 1566 

test kits (e.g., reagents and consumables), assessments of cost should also factor in the 1567 

resources required to scale up testing. 1568 

Information was also limited on the performance of Ag tests in immunocompromised 1569 

persons and in individuals who had received one or more doses of a COVID-19 vaccine or who 1570 

had had natural COVID-19 infection. Data on the performance of Ag tests in detecting 1571 
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contemporary SARS-CoV-2 variants, including Omicron, were also lacking. One study published 1572 

after the literature search for the current systematic review was completed used deep 1573 

mutational scanning to identify SARS-CoV-2 nucleocapsid escape mutations of rapid Ag tests. 1574 

This report predicted that available Ag tests that target the nucleocapsid would detect current 1575 

and previous SARS-CoV-2 variants [132]. Peer-reviewed studies of Ag test performance in 1576 

populations infected by the newest variants are needed. Testing recommendations may change 1577 

as additional data on test performance in these populations increases. 1578 

Finally, it is important to note that we included only studies of Ag tests with FDA-EUA 1579 

status. Non-EUA tests may perform similarly, better or worse than EUA tests. New tests are also 1580 

likely to come to market in the future and will need to be evaluated. 1581 

Conclusions 
Equitable access to testing resources such as rapid Ag testing should be ensured across 1582 

all communities. The ease of use and lower price per test relative to standard NAAT are 1583 

attractive features of rapid Ag testing. Overall, Ag testing had a sensitivity of 80% in 1584 

symptomatic individuals and 63% in asymptomatic persons, with specificities of close to 100% 1585 

in both populations, compared to a single standard NAAT. Given the low sensitivity of Ag tests, 1586 

standard NAAT remains the diagnostic modality of choice for detecting SARS-CoV-2 infection, 1587 

especially when the pre-test probability of infection is moderate to high and/or the harms of 1588 

falsely negative results are significant. In situations where standard NAAT is not available, 1589 

timely, or feasible, Ag testing can be used without the need to routinely confirm positive test 1590 

results. However, a negative Ag test does not rule out SARS-CoV-2 infection. Ideally, negative 1591 

Ag test results should be confirmed by standard NAAT if the suspicion of COVID-19 is moderate 1592 

or high; repeat Ag testing may be considered when standard NAAT is not an option. Notably, a 1593 

negative Ag test does not rule out SARS-CoV-2 infectiousness, although a positive Ag test makes 1594 

infectiousness more likely.  1595 
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