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Abstract 

Background: Accurate molecular diagnostic tests are necessary for confirming a diagnosis of 

coronavirus disease 2019 (COVID-19). Direct detection of severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) nucleic acids in respiratory tract specimens informs patient, 

healthcare institution and public health level decision-making. The numbers of available SARS-

CoV-2 nucleic acid detection tests continues to increase rapidly, as does the COVID-19 

diagnostic literature. Thus, the Infectious Diseases Society of America (IDSA) recognized a need 

for frequently updated systematic reviews of the literature to inform evidence-based best 

practice guidance.  

 

Objective: The IDSA’s goal was to develop an evidence-based diagnostic guideline to assist 

clinicians, clinical laboratorians, patients and policymakers in decisions related to the optimal 

use of SARS-CoV-2 nucleic acid amplification tests. In addition, we provide a conceptual 

framework for understanding molecular diagnostic test performance, discuss nuances of test 

result interpretation in a variety of practice settings and highlight important unmet research 

needs related to COVID-19 diagnostic testing. 

 

Methods: IDSA convened a multidisciplinary panel of infectious diseases clinicians, clinical 

microbiologists, and experts in systematic literature review to identify and prioritize clinical 

questions and outcomes related to the use of SARS-CoV-2 molecular diagnostics. Grading of 

Recommendations Assessment, Development and Evaluation (GRADE) methodology was used 

to assess the certainty of evidence and make testing recommendations. 

 

Results: The panel agreed on 12 diagnostic recommendations.  
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Conclusions: Access to accurate SARS-CoV-2 nucleic acid testing is critical for patient care, 

hospital infection prevention and the public response to the COVID-19 pandemic. Information 

on the clinical performance of available tests continues to grow, but the quality of evidence of 

the current literature to support this updated molecular diagnostic guideline remains moderate 

to very low. Recognizing these limitations, the IDSA panel weighed available diagnostic 

evidence and recommends nucleic acid testing for all symptomatic individuals suspected of 

having COVID-19. In addition, testing is suggested for asymptomatic individuals with known or 

suspected contact with a COVID-19 case when the results will impact 

isolation/quarantine/personal protective equipment (PPE) usage decisions. Evidence in support 

of rapid testing and testing of upper respiratory specimens other than nasopharyngeal (NP) 

swabs, which offer logistical advantages, is sufficient to warrant conditional recommendations 

in favor of these approaches.  
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IDSA Disclaimer 

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

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

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

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

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

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

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

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

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

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

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

without any warranty, either express or implied. IDSA (and its officers, directors, members, 

employees, and agents) assume no responsibility for any loss, damage, or claim with respect to 

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

connection with these guidelines or reliance on the information presented.  

The guidelines represent the proprietary and copyrighted property of IDSA. Copyright 

2023 Infectious Diseases Society of America. All rights reserved. No part of these guidelines 

may be reproduced, distributed, or transmitted in any form or by any means, including 

photocopying, recording, or other electronic or mechanical methods, without the prior written 

permission of IDSA. Permission is granted to physicians and health care providers solely to copy 

and use the guidelines in their professional practices and clinical decision-making. No license or 

permission is granted to any person or entity, and prior written authorization by IDSA is 

required, to sell, distribute, or modify the guidelines, or to make derivative works of or 

incorporate the guidelines into any product, including but not limited to clinical decision 

support software or any other software product. Except for the permission granted above, any 

person or entity desiring to use the guidelines in any way must contact IDSA for approval in 
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accordance with the terms and conditions of third-party use, in particular any use of the 

guidelines in any software product. 
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Executive Summary 

Molecular diagnostic testing, i.e., nucleic acid amplification testing (NAAT)) has played a 

critical role in the global response to the COVID-19 pandemic. Accurate SARS-CoV-2 NAATs are 

needed to inform patient management decisions, hospital infection prevention practices, and 

public health responses. Detection and quantification of SARS-CoV-2 RNA over the course of 

infection has also been essential for understanding biology of disease. Given the rapid 

expansion of the COVID-19 molecular diagnostic literature along with increasing test 

availability, the IDSA recognized the need for frequently updated, evidence-based guidelines to 

support clinicians, clinical microbiologists, patients and policy makers in decisions related to the 

use of SARS-CoV-2 diagnostics.  

In this second update, the IDSA panel focused on clinically relevant questions for which 

new data might be available to inform a new recommendation or to change the direction or 

strength of an earlier recommendation. Recommendations related to testing specimens from 

the upper versus lower respiratory tract in patients with lower respiratory tract disease, and 

recommendations related to testing of immunocompromised individuals or prior to initiation of 

immunocompromising therapies were retired. New questions were added that asked whether 

molecular testing was useful in guiding timing of release from isolation, or eligibility for surgical 

or medical procedures, in persons with a recent history of SARS-CoV-2 infection 

(Recommendations 10 and 11). The IDSA panel also included a new question about the 

accuracy of repeat testing in asymptomatic persons, and a question about home testing. 

Regarding reassessment of earlier recommendations, although the certainty of evidence 

increased for most recommendations, only one changed direction. In the earlier update, RNA 

testing for asymptomatic individuals who were planning to undergo surgery was suggested, 

whereas in the current update routine testing of these individuals is suggested against 

(Recommendation 9 below). For most recommendations, data were limited or absent on the 

clinical or analytical performance of SARS-CoV-2 NAATs in immunocompromised or vaccinated 

individuals, in those with a prior SARS-CoV-2 infection, in children, and in patients infected with 

newer SARS-CoV-2 variants, e.g., Omicron. In total, the IDSA panel made 12 recommendations 
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for SARS-CoV-2 nucleic acid testing based on new systematic reviews of the diagnostic 

literature. An updated algorithm based on these recommendations is provided to aid in 

decision-making (see Figure 1). Recommendations assumed availability of diagnostic tests and 

specimen collection devices. Based on reviews of baseline risk, assumptions were made about 

COVID-19 disease prevalence in the community and/or pretest probabilities in individual 

patients, both of which influenced testing recommendations. 

A detailed description of background, methods, evidence summary and rationale that 

support each recommendation, and research needs can be found online in the full text. Briefly, 

an expert panel consisting of clinicians, medical microbiologists, and methodologists critically 

appraised the COVID-19 diagnostic literature using Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) methodology to assess the certainty of evidence. Per 

GRADE, recommendations are categorized as “strong” or “conditional.” The word 

“recommend” indicates strong recommendations and “suggest” implies conditional 

recommendations. 
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Figure 1.  IDSA Algorithm for Diagnosis of SARS-CoV-2 Infection [1, 2] 

 

 
a No recommendation for or against antigen testing could be made for the specific populations of students in educational 
settings, employees at work, or individuals planning to attend a large social gathering (evidence gaps) 
b No recommendation for or against home testing using NAAT could be made (evidence gap) 
c Nucleic acid amplification test (NAAT) refers to rapid (i.e. ≤60 minutes in-laboratory turnaround time) or laboratory-based 
nucleic amplification test 
d For NAAT, either rapid or standard laboratory-based testing is suggested (conditional recommendation) 
e Individuals who have been exposed to someone known or suspected of having COVID-19 should be tested at least 5 days after 
the exposure. If symptoms develop before 5 days, they should get tested immediately.  
f For asymptomatic individuals undergoing procedures or planned for hospital admission, no NAAT testing is suggested 
(conditional recommendations) 
g For NAAT in symptomatic individuals, the IDSA panel suggests collecting either nasopharyngeal (NP) swab, , mid-turbinate 
(MT), combined anterior nasal (AN) plus oropharyngeal (OP) swab, saliva or mouth gargle specimens. Swabs of AN or OP alone 
are acceptable if collection of NP, AN/OP, or MT swabs; saliva; or mouth gargle is not feasible (conditional recommendation) 
h For NAAT in symptomatic individuals, the IDSA panel suggests that AN and MT specimens can be either self-collected or 
collected by a healthcare provider (conditional recommendation) 
i Either point-of-care or laboratory-based antigen testing is suggested (conditional recommendation) 
j If the specimen is self-collected, either observed or unobserved collection is suggested (conditional recommendation)  
k The IDSA panel suggests against using NAAT in patients with COVID-19 to guide discontinuation of isolation or prior to a 
procedure or surgery (conditional recommendations) 
l For guidance on timing of repeat testing for a specific assay, please consult the respective assay package insert or the latest 

FDA guidance.  
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Recommendation 1: The IDSA panel recommends a SARS-CoV-2 NAAT in symptomatic 

individuals suspected of having COVID-19 (strong recommendation, moderate certainty 

evidence). 

• Remarks:  

o The panel considered symptomatic patients to have at least one of the most 

common symptoms compatible with COVID-19 (Table 1). 

o Testing is indicated since clinical assessment alone is not accurate in predicting a 

COVID-19 diagnosis. A positive test result may inform decisions about therapy, 

isolation, and potentially contact tracing.  

o There were limited data available regarding the analytical performance of SARS-CoV-

2 NAATs in immunocompromised or vaccinated individuals, in those who have had 

prior SARS-CoV-2 infection, in children, or in patients infected with SARS-CoV-2 

variants (e.g., Omicron). 

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

suggests collecting and testing swab specimens from either the nasopharynx, anterior nares, 

oropharynx, or mid-turbinate (MT) regions; saliva, or mouth gargle (conditional 

recommendation, low certainty evidence). 

• Remarks:  

o Compared to NP swabs, AN or OP swabs yield more false-negative results than 

combined AN/OP swabs, MT swabs, saliva, or mouth gargle (Table 2). Swabs of AN 

or OP alone are acceptable if collection of NP, AN/OP, or MT swabs; saliva; or 

mouth gargle is not feasible. 

o Sample collection methods are not standardized (e.g., drool or spit with/without 

cough were all reported as saliva). 

o The patient’s ability to follow instructions and cooperate with requirements of 

specimen collection (e.g., spit into a container, nothing by mouth for some time 

before saliva collection) should be considered. 
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o FDA approval of individual NAATs specifically indicates collection and specimen 

type(s). Failure to adhere to label requirements, unless otherwise approved through 

a lab developed test (LDT) validation or authorized by the FDA through a 

subsequent EUA for different collection or specimen type, can lead to inaccurate 

results and reimbursement denials.  

 

Recommendation 3: The IDSA panel suggests that for symptomatic individuals suspected of 

having COVID-19, anterior nasal (AN) and MT swab specimens may be collected for SARS-CoV-2 

RNA testing by either patients or healthcare providers (conditional recommendation, moderate 

certainty evidence).  

• Remarks: 

o An important limitation of the data available to inform this recommendation is that 

the type of specimen differed by comparison group. That is, while self-collected 

samples were always AN and MT specimens, healthcare provider-collected samples 

were always NP specimens. This might explain the increased sensitivity of healthcare 

provider collected specimens.  

Recommendation 4: The IDSA panel suggests using either rapid or standard laboratory-based 

NAATs in symptomatic individuals suspected of having COVID-19 (conditional recommendation, 

moderate certainty of evidence). 

• Remarks: 

o Appropriate specimen collection and transport to the laboratory or testing site are 

critical to ensuring high-quality results; resources are available on the IDSA website. 

Definitions of rapid NAATs have varied; some, including the U.S. FDA, consider 

turnaround times less than or equal to 30 minutes to define rapid NAATs, whereas 

others use less than or equal to 60 minutes or even longer. For this guideline, rapid 

testing was defined as a turnaround time of 60 minutes or less. This time is for 

testing only (inclusive of nucleic acid extraction) and does not include time between 
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specimen collection and testing or time between testing and reporting. Rapid tests 

typically have few operator steps and may be amendable to testing near patients or 

even at the point-of-care performed by non-laboratory staff. Rapid test 

methodologies include rapid reverse transcription polymerase chain reaction (RT-

PCR) and rapid isothermal NAAT. Standard tests require instrumentation and/or 

processing that must typically be performed in a clinical laboratory by trained 

laboratory staff. 

o This recommendation applies only to tests evaluated in the included studies. One 

test, Abbott IDNow, was included in most of the studies evaluated in this 

recommendation and may have skewed results towards lower sensitivity. Variability 

of test performance with different specimen-types may be important. The evaluated 

assays used diverse technologies (e.g., isothermal and non-isothermal test 

amplification) that may theoretically impact results. Limited data were available 

regarding the analytical performance of NAATs in immunocompromised or 

vaccinated individuals, in those who have had prior SARS-CoV-2 infection, or in those 

infected with contemporary SARS-CoV-2 variants. 

Recommendation 5: The IDSA panel suggests performing a single NAAT and not repeating 

testing routinely in symptomatic or asymptomatic individuals suspected of having COVID-19 

whose initial NAAT result is negative (conditional recommendation, very low certainty of 

evidence).  

• Remarks: 

o The panel considered symptomatic patients to have at least one of the most 

common symptoms compatible with COVID-19 (Table 1). 

o While the yield of repeat testing is low and therefore repeat testing is not 

suggested routinely, there may be situations where repeat testing might be 

considered. An example of such a situation is the development of new or 

worsening symptoms in the absence of alternative explanations. Also, timing of 

symptom onset might drive a need for repeat testing. A poorly collected 
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specimen could yield a falsely negative result and might be another reason 

supporting repeat testing. 

o If performed, repeat testing should generally occur 24-48 hours after initial 

testing and once the initial NAAT result has returned as negative. Another 

specimen type, preferably a lower respiratory tract specimen if the patient has 

signs/symptoms of lower respiratory tract infection, should be considered for 

repeat testing. 

Recommendation 6: For individuals who have clinical or epidemiologic reasons that might 

make testing desirable, the IDSA panel suggests SARS-CoV-2 RNA testing in asymptomatic 

individuals who are either known or suspected to have been exposed to COVID-19 (conditional 

recommendation, moderate certainty evidence).  

• Remarks: 

o The panel recognizes the lack of evidence supporting therapy for asymptomatic 

persons and the absence of treatment approved through EUA for asymptomatic 

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

toward testing and consideration of treatment. Individuals who have clinical or 

epidemiologic reasons that might make testing desirable (e.g., high-risk 

individuals, such as those who have pulmonary conditions or are 

immunocompromised or those in close contact with immunocompromised 

individuals) may be considered for testing. Testing should be done at least 5 days 

after the exposure. If symptoms develop before 5 days, the exposed individual 

should get tested immediately. Knowledge that an individual is infected with 

SARS-CoV-2 can be helpful to inform appropriate isolation [3]. The decision to test 

asymptomatic persons should depend on the availability of testing resources. 

Known exposures are defined herein as close contact for at least 15 minutes over 

a 24-hour period with someone who has laboratory-confirmed COVID-19. 

Suspected exposures might be defined as working or residing in a congregate 

setting (e.g., long-term care or correctional facility, cruise ship, factory) 
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experiencing a COVID-19 outbreak. The risk of contracting SARS-CoV-2 may vary 

under different exposure conditions, e.g., length of time exposed, indoor versus 

outdoor setting, whether masks were worn routinely. Household contacts may be 

especially high-risk. This recommendation assumes the exposed individual was 

not wearing appropriate PPE.  

Recommendation 7: For individuals who have clinical or epidemiologic reasons that might 

make testing desirable, the IDSA panel suggests using either rapid or standard laboratory-based 

NAATs in asymptomatic individuals with known exposure to SARS-CoV-2 infection (conditional 

recommendation, moderate certainty of evidence). 

• Remarks: 

o Appropriate specimen collection and transport to the laboratory or testing site are 

critical to ensure quality results; resources are available on the IDSA website. 

Definitions of rapid NAATs have varied; some, including the U.S. FDA, consider 

turnaround times less than or equal to 30 minutes to define rapid NAATs, whereas 

others use less than or equal to 60 minutes or even longer. This time is for testing 

only (inclusive of nucleic acid extraction) and does not include time between 

specimen collection and testing or time between testing and reporting. Rapid tests 

typically have few operator steps and may be amendable to testing near patients or 

even at the point-of-care performed by non-laboratory staff. Rapid test 

methodologies include rapid RT-PCR and rapid isothermal NAAT. Standard tests 

require instrumentation and/or processing that must typically be performed in a 

clinical laboratory by trained laboratory staff. 

o This recommendation applies only to tests evaluated in the included studies. One 

test, Abbott IDNow, was included in most of the studies evaluated in this 

recommendation and may have skewed results towards lower sensitivity. Variability 

of test performance with different specimen types may be important. The evaluated 

assays used diverse technologies (e.g., isothermal and non-isothermal test 

amplification) that may theoretically impact results. Limited data were available 
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regarding the analytical performance of NAATs in immunocompromised or 

vaccinated individuals, in those who have had prior SARS-CoV-2 infection, or in those 

infected with different SARS-CoV-2 variants. 

Recommendation 8: The IDSA panel suggests against routine SARS-CoV-2 NAAT in 

asymptomatic individuals without a known exposure to COVID-19 who are being hospitalized 

(conditional recommendation, very low certainty evidence). 

• Remarks: 

o Important considerations for this recommendation are that the IDSA panel was 

unable to identify studies published during the period of literature review that 

showed reduced SARS-CoV-2 transmission to healthcare providers or to other 

patients resulting from prehospitalization testing. The evidence was indirect and 

assessed only diagnostic test accuracy in studies of symptomatic patients alone or 

together with asymptomatic patients. The burden of testing all patients planned 

to be admitted was considered, in the face of limited evidence. Finally, there are 

other effective infection prevention interventions, including use of PPE and 

vaccination that should be considered.  

o The panel acknowledges that there could be a benefit of pre-admission NAAT in 

some situations, such as admission to a multibed room; to a unit with a congregate 

treatment area, such as a behavioral health unit; or to a positive pressure room or 

unit. 

o This recommendation addresses only acute care hospital settings. 

Recommendation 9: The IDSA panel suggests against routine SARS-CoV-2 NAAT of 

asymptomatic individuals without a known exposure to COVID-19 who are undergoing a 

medical or surgical procedure (conditional recommendation, very low certainty evidence).  

• Remarks: 

o NAAT is used to determine presence of SARS-CoV-2 RNA, which may not 

represent infectious virus. 
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o Detection of SARS-CoV-2 RNA in respiratory specimens without evidence of 

infectious virus has been reported widely.  

o The IDSA panel concluded that data were insufficient to establish SARS-CoV-2 

infectiousness of a patient based on non-standardized instrument signal 

values, such as cycle threshold (Ct) values. 

o Decisions on the timing of a procedure in a patient with prior SARS CoV-2 

infection must balance the risk to the patient against the risks of delaying or 

avoiding the planned procedure, and should consider patient-related factors 

(e.g., vaccination status, symptomatic status, age), procedure-related factors 

(e.g., level of urgency, whether procedure generates aerosols), and 

procedural area infection control practices. 

o Given limited evidence for poor outcomes in asymptomatic persons who 

undergo major surgery soon after testing positive for SARS-CoV-2 infection, 

testing may be considered during periods of high community transmission. 

o Testing may also be considered before solid organ transplantation, 

hematopoietic stem cell transplantation or CAR-T cell therapy. 

o This recommendation applies to settings where protective measures, such as 

PPE, are available and are used with adherence. Other factors to consider 

include the vaccination status of healthcare providers and patients, and 

whether patients will be roomed with other patients before or after the 

procedure. This recommendation is based on general exposure in the 

community as compared to a specific known exposure.  

Recommendation 10: The IDSA panel suggests against routinely repeating NAAT before medical 

or surgical procedures in patients with a recent history of COVID-19 (conditional 

recommendation, very low certainty evidence). 

• Remarks:  

o NAAT is used to determine presence of SARS-CoV-2 RNA, which may not represent 

infectious virus. 
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o Detection of SARS-CoV-2 RNA in respiratory specimens without evidence of 

infectious virus has been reported widely.  

o Conversely, the IDSA panel was unable to find definitive evidence demonstrating 

that a negative NAAT result following a positive result is proof that a patient is no 

longer infectious. 

o The IDSA panel concluded that data were insufficient to establish SARS-CoV-2 

infectiousness of a patient based on Ct value results. 

o Decisions on the timing of a procedure in a patient with prior SARS CoV-2 infection 

must balance the risk to the patient against the risks of delaying or avoiding the 

planned procedure, and should consider patient-related factors (e.g., vaccination 

status, symptomatic status, age) procedure-related factors (e.g., level of urgency, 

whether procedure generates aerosols), and procedural area infection control 

practices. 

Recommendation 11: The IDSA panel suggests against routinely repeating NAAT in patients 

with COVID-19 to guide release from isolation (conditional recommendation, very low certainty 

evidence).  

• Remarks:  

o NAAT is used to determine presence of SARS-CoV-2 RNA, which may not represent 

infectious virus.  

o Detection of SARS-CoV-2 RNA in respiratory specimens for prolonged periods 

without evidence of infectious virus has been widely reported. Predicating release 

from isolation on a negative SARS-CoV-2 NAAT may unnecessarily extend the 

duration of isolation. 

o Conversely, the IDSA panel was unable to find definitive evidence demonstrating 

that a negative NAAT result following a positive result is proof that a patient is no 

longer infectious. 

o The IDSA panel concluded that data were insufficient to establish SARS-CoV-2 

infectiousness of a patient based on Ct value results. 
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Recommendation 12: The IDSA panel suggests neither for nor against home testing for SARS-

CoV-2 (evidence gap).  
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Background 

In late December 2019, an outbreak of pneumonia cases of unclear etiology was 

reported in Wuhan City, Hubei Province, China [4]. Unbiased next generation sequencing (NGS) 

using lower respiratory tract (LRT) specimens collected from affected patients subsequently 

identified a novel coronavirus as the cause of illness now known as Coronavirus Disease 2019 

(COVID-19). The entire viral genome was shared online within days and phylogenetic analyses 

established close relationship to human severe acute respiratory syndrome coronavirus (SARS-

CoV) as well as several other SARS-like bat coronaviruses [4, 5]. Based on genetic similarities, 

the novel coronavirus was officially named SARS-CoV-2 [6]. By March 11th, 2020, the virus had 

spread to at least 114 countries and killed more than 4,000 people, prompting the World 

Health Organization (WHO) to officially declare a global pandemic [7]. 

Public availability of the SARS-CoV-2 genome was an essential first step enabling 

development of accurate molecular diagnostic assays. Nucleic acid amplification tests designed 

to detect one or more gene sequences specific to SARS-CoV-2 are essential for confirming 

COVID-19 diagnoses. On February 4, 2020, the United States (U.S.) Secretary of Health and 

Human Services announced that circumstances existed justifying authorization of the 

emergency use of SARS-CoV-2 molecular tests [8]. This declaration meant that commercial 

manufacturers and clinical laboratories were required to submit details about their SARS-CoV-2 

assays to the U.S. FDA for review and Emergency Use Authorization (EUA). 

To date, multiple commercial test manufacturers and clinical laboratories, including 

academic medical centers, have received EUA for a SARS-CoV-2-specific molecular diagnostic 

tests, including direct to consumer and over the counter tests manufactured for home use [9]. 

One multiplex NAAT has received full FDA approval under the traditional premarket review 

process [10]. It is important to recognize that EUA guidance differs from the standard FDA 

approval process. In the setting of a public health emergency, the FDA only requires test 

developers to establish acceptable analytical accuracy. Clinical test performance (i.e., clinical 

sensitivity and specificity) has yet to be determined or comprehensively compared across EUA 

platforms.  
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Given increasing test availability combined with a rapidly growing number of NAAT-

focused studies published in academic journals, IDSA formed a multidisciplinary panel to 

critically appraise the existing literature and develop evidence-based diagnostic test 

recommendations. The panel identified and prioritized practical diagnostic questions pertaining 

to symptomatic patients and asymptomatic individuals to drive the literature review. The 

symptoms considered compatible with COVID-19 are listed in Table 1.  

It is anticipated that these guidelines will continue to be updated as substantive new 

information becomes available. 

 

Table 1.  Symptoms Compatible with COVID-19 [11, 12] 

Symptoms may appear 2-14 

days after exposure to the 

virus.  

 

People with these symptoms or 

combinations of symptoms 

may have COVID-19* 

Most common symptoms* 

• Fever or chills 

• Cough 

• Shortness of breath or difficulty breathing 

• Fatigue 

• Muscle or body aches 

• Headache 

• Sore throat 

• New loss of taste or smell 

• Congestion or runny nose 

• Nausea or vomiting  

• Diarrhea 

*This list does not include all possible symptoms. 
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Methods 

The guideline was developed using the Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) approach for evidence assessment. In addition, given the 

need for rapid response to an urgent public health crisis, the methodological approach was 

modified according to the Guidelines International Network/McMaster checklist for 

development of rapid recommendations [13]. This guideline serves as the second update to the 

original IDSA Guidelines on the Diagnosis of COVID-19 [1]. This update addresses 8 questions 

that were addressed previously and 4 new questions that were considered clinically important. 

The list of questions can be found under Table s1.  

Panel Composition  

The panel was composed of eight members including frontline clinicians, infectious 

diseases specialists, healthcare epidemiologists and clinical microbiologists who were members 

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

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

disciplines of adult and pediatric infectious diseases, medical microbiology, as well as 

nephrology and gastroenterology. The Evidence Foundation provided technical support and 

guideline methodologists for the development of this guideline. 

Disclosure and Management of Potential Conflicts of Interest (COI) 

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

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

expert panel complied with the COI process for reviewing and managing conflicts of interest, 

which required disclosure of any financial, intellectual, or other interest that might be 

construed as constituting an actual, potential, or apparent conflict, regardless of relevancy to 

the guideline topic. The assessment of disclosed relationships for possible COI was based on the 

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

relationship (i.e., the degree to which an association might reasonably be interpreted by an 
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independent observer as related to the topic or recommendation of consideration). The COI 

review group ensured that the majority of the panel and chair was without potential relevant 

(related to the topic) conflicts. The chair and all members of the technical team were 

determined to be unconflicted. 

Question Generation 

 For the original guideline, clinical questions were developed into a Population, 

Intervention, Comparison, Outcomes (PICO) format [14] prior to the first panel meeting (Table 

s1). IDSA panel members prioritized questions with available evidence that met the minimum 

acceptable criteria (i.e., the body of evidence reported on at least test accuracy results can be 

applied to the population of interest). Panel members prioritized patient-oriented outcomes 

related to SARS-CoV-2 testing, such as requirement for self-quarantine, eligibility for COVID-19 

treatment, and timing of elective surgery or procedures. We also considered the impact of 

SARS-CoV-2 results on infection prevention and public health practices, including the use of PPE 

and contact tracing. In this update, the panel retired the question related to testing specimens 

from the upper versus lower respiratory tract in patients with lower respiratory tract disease, 

and the question related to testing of immunocompromised individuals, due to absence of 

relevant data. The third version of the guideline attempted to focus on clinically relevant 

questions for which new data might be available to inform a new recommendation or to change 

the direction or strength of an earlier recommendation. The panel also addressed questions 

within its scope of expertise (e.g. avoided questions that required expertise in immunology). 

(See Table s1)  

Search Strategy 

 The National Institute of Health and Care Excellence (NICE) and the Center for Disease 

Control and Prevention (CDC) highly sensitive search was reviewed by the methodologist in 

consultation with the technical team information specialist and was determined to have high 

sensitivity. An additional term, COVID, was added to the search strategy used in addition to the 
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terms identified in the PICO questions (Table s2). Ovid Medline, Embase, and Cochrane 

databases were searched for studies from 2019 through July 1, 2022. We also performed 

horizon scans and consulted with field experts during the evidence assessment and 

recommendation process to locate additional literature. This was especially relevant to answer 

PICO questions for which test accuracy results were not available. Preprints were followed for 

final publication but preprints were not included in the literature review unless published, since 

the reviewer team identified a sufficient number of published studies. Reference lists and 

literature suggested by panelists were reviewed for inclusion. 

Screening and Study Selection 

A member of the reviewer team screened titles and abstracts, as well as eligible full-text 

studies. We included studies reporting data on diagnostic test accuracy (cohort studies, cross 

sectional studies and case-control studies). When questions compared the performance of 

different tests (e.g., different testing or sampling methods) or testing strategies, we included 

studies that provided direct test accuracy data about all tests in the same population, referred 

to as direct comparative test accuracy studies. For this analysis, studies were excluded if all 

patients did not receive all tests. When these direct studies where lacking, we included studies 

that assessed a single test and compared its results to a reference standard.  

We excluded studies of index tests that did not have EUA or CE status, and tests for 

which EUA/CE status could not be confirmed due to a lack of reporting of test name, studies 

with fewer than 30 patients/samples, machine learning studies, protocols, studies with 

incomplete test accuracy information (i.e., reported sensitivity without specificity), studies 

reporting atypical sample site collection (e.g., wastewater, conjunctival swab, fecal/ anal swab, 

seminal fluid, peritoneal swab, environmental surfaces, air samples, breath condensate), 

studies that used uncommonly available assays (i.e., CRISPR-Cas9 genome editing, bioelectric 

Recognition Assay (BERA), attenuated total reflection-Fourier-transform infrared (ATR-FTIR) 

spectroscopy), and studies that that compared two RT-PCR component kits (probes, primers, 

enzymes, swab type, master mix). We presumed patients to be truly positive for SARS-CoV-2 

infection if an assay provided a positive result for at least one target gene.  
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For the direct comparative test accuracy studies (including rapid versus standard tests), 

data were abstracted with each test as the index test and the combination of tests as a 

reference standard. The panel determined the combination of tests reference standard would 

be a minimum of at least two positive tests. For example, if one of four tests were positive, this 

patient would be considered negative. If two out four tests were positive, this patient would be 

considered positive. For some of comparisons, we established a different reference standard to 

reduce potential bias. For example, with the comparison of self and healthcare provider sample 

collection, any single positive result was considered the reference standard.  

That is, if the sample was positive by self-collection only, it was considered positive and 

became part of the total positive samples for sensitivity calculation. In addition, when the same 

population received more than one standard test, the reference test was chosen at random to 

avoid duplicating the same population in the pooled analysis.  

Data Collection and Analysis 

A member of the review team completed data extraction using a standardized data 

extraction form. The IDSA panel members served as a second reviewer for results relating to 

sample site collection, with no major discrepancies found. Data extracted included general 

study characteristics (authors, publication year, country, study design), diagnostic index test 

and reference standard, prevalence of SARS-CoV-2 infection, and parameters to determine test 

accuracy (i.e., sensitivity and specificity of the index test).  

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

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

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

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

analyses including fewer than5 studies, we fit a fixed effects model as implemented in the meta 

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

conducted subgroup analyses to explore heterogeneity. 
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To calculate the absolute differences in effects for different testing or sampling 

strategies, we applied the results of the sensitivity and specificity to a range of plausible 

prevalence in the population. We then calculated true positives, true negatives, false positives, 

and false negatives. To determine the prevalence for each question, we considered the 

published literature in consultation with the clinical experts. Prevalence, defined by the results 

of surveillance testing in a community, has been shown to change over time. For the purposes 

of the guideline, we used 1%, 5%, and 10% pre-test probability to mirror a range of community 

prevalence in asymptomatic persons. We used 5%, 20% and 50% pre-test probability for cases 

of known close contact (e.g., household contacts) or during outbreaks or surges of highly 

transmissible variants (e.g., first Omicron surge). 

Risk of Bias and Certainty of Evidence 

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

Quality Assessment of Diagnostic Accuracy Studies (QUADAS)-2 revised tool (Table s3) [15]. 

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

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

publication bias [16, 17]. GRADE summary of findings tables were developed in GRADEpro 

Guideline Development Tool [18]. 

Certainty of Evidence for Recommendations 

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

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

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

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

were agreed on prior to the panel meetings for situations when consensus could not be 

reached. 

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

The words “we recommend” indicate strong recommendations and “we suggest” indicate 
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conditional recommendations. Figure 2 provides the suggested interpretation of strong and 

weak recommendations for patients, clinicians, and healthcare policymakers. Rarely, low 

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

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

paradigmatic situations (e.g., avoiding a catastrophic harm) [19]. For recommendations 

pertaining to good practice statements, appropriate identification and wording choices were 

followed according to the GRADE working group [20]. A “good practice statement” represents a 

message perceived by the guideline panel as necessary to health care practice, that is 

supported by a large body of indirect evidence difficult to summarize and indicates that 

implementing this recommendation would clearly result in large net positive consequences. For 

recommendations where the comparators are not formally stated, the comparison of interest 

was implicitly referred to as “not using the test”. Some recommendations acknowledge the 

current “knowledge gap” and aim at avoiding premature favorable recommendations for test 

use and to avoid encouraging the rapid diffusion of potentially inaccurate tests.  

Revision Process 

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

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

by ASM, SHEA and PIDS, and endorsed by all three societies. The IDSA Board of Directors 

Executive Committee reviewed and approved the guideline prior to dissemination. 

Updating Process 

Regular, frequent screening of the literature will take place to determine the need for 

revisions based on the likelihood that new data will have an impact on the recommendations. If 

necessary, the expert panel will be reconvened to discuss potential changes. 

http://www.idsociety.org/COVID19guidelines/dx
https://www.idsociety.org/globalassets/idsa/practice-guidelines/covid-19/diagnostics/idsa-covid-19-gl-dx---supplementary-materials.pdf


Last updated September 5, 2023, and posted online at www.idsociety.org/COVID19guidelines/dx. 

Please check website for most updated version of these guidelines. Supplementary materials can be found 

here. 

Version 3.0.0 

28 

Search Results 

The systematic review search across the three databases identified 22,586 references. 

After screening titles and abstracts, 1,275 references were marked to answer the molecular 

PICO questions. Of those, 88 studies answered at least one of the 12 PICO questions. 15 

additional studies were incorporated from targeted searches for PICO questions that lacked test 

accuracy studies, bringing the total to 103 studies informing this guideline update. (Figure s1). 

Characteristics of the included studies can be found in Table s4. Narrative summaries of the 

additional studies can be found in Table s5.  
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Figure 2.  Approach and implications to rating the quality of evidence and strength of recommendations 

using the GRADE methodology (unrestricted use of the figure granted by the U.S. GRADE Network) 
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Recommendations 

NAAT in Symptomatic Individuals 

Recommendation 1: The IDSA panel recommends a SARS-CoV-2 NAAT in symptomatic 

individuals suspected of having COVID-19 (strong recommendation, moderate certainty 

evidence). 

• Remarks:  

o The panel considered symptomatic patients to have at least one of the most 

common symptoms compatible with COVID-19 (Table 1). 

o A positive test result may inform decisions about therapy, isolation, and potentially 

contact tracing.  

o There were limited data available regarding the analytical performance of SARS-CoV-

2 NAATs in immunocompromised or vaccinated individuals, in those who have had 

prior SARS-CoV-2 infection, in children, or in patients infected with recent SARS-CoV-

2 variants (e.g., Omicron). 

Summary of the evidence 

No direct evidence that assessed patient- or population-centered outcomes of testing 

versus no testing in symptomatic patients was found. Therefore, the panel relied on diagnostic 

test accuracy data to inform this recommendation. Five studies [21-25] with 349 positive and 

530 negative patients, based on standard NAAT, were used to inform this recommendation 

(See Figures s2a-s2b). The reference standard was a composite of more than two standard 

NAATs (i.e., rapid RT-PCR and laboratory-based NAAT) using NP or nasal swabs. The pooled 

sensitivity was 97% (95% CI: 93 to 99) and the pooled specificity was 100% (95% CI: 96 to 100). 

The IDSA panel considered prevalences of 5%, 20% and 50% in symptomatic patients (i.e., those 

with at least one of the common symptoms of COVID-19) (See Table 2). Across this range of 

prevalences, there were 1-15 predicted false-negative results and no predicted false-positive 

http://www.idsociety.org/COVID19guidelines/dx
https://www.idsociety.org/globalassets/idsa/practice-guidelines/covid-19/diagnostics/idsa-covid-19-gl-dx---supplementary-materials.pdf


Last updated September 5, 2023, and posted online at www.idsociety.org/COVID19guidelines/dx. 

Please check website for most updated version of these guidelines. Supplementary materials can be found 

here. 

Version 3.0.0 

31 

results per 1,000 individuals (See Table 3). The certainty of the evidence is moderate due to 

rating downward for indirectness. The indirectness was due to lack of direct comparisons of 

those who received testing versus those who did not receive testing. Also, most studies 

reported results of testing a mixed population of symptomatic and asymptomatic individuals or  

did not specify the symptom status of the population tested.  This added to the indirectness, as 

the question addresses symptomatic individuals. 

Benefits and harms 

Diagnostic testing for symptomatic SARS-CoV-2 infection is needed because clinical 

assessment alone is not accurate in predicting a COVID-19 diagnosis. Some infected individuals 

may incorrectly believe that since they have already been infected with SARS-CoV-2 and/or 

been vaccinated, they do not need testing because they are not at risk for SARS-CoV-2 

infection; such individuals may not take appropriate infection prevention precautions, which 

could lead to spread of SARS-CoV-2 or they may not obtain medical follow-up or receive needed 

treatment unless tested. Similarly, false-negative results are a potential harm of testing; false-

negative test results could cause symptomatic individuals to spread SARS-CoV-2 and deny such 

patients appropriate therapy. The potential harm of false-positive results includes isolating 

individuals who do not have COVID-19, causing unnecessary anxiety, delaying additional 

evaluation to look for the cause of symptoms, administering unnecessary therapeutics for 

COVID-19, increasing days away from work or school, and unnecessary contact tracing. The very 

high specificity of standard NAAT (i.e., no predicted false positives at prevalences ranging from 

5% to 50%) minimizes these potential harms.  

Additional considerations 

SARS-CoV-2 testing is generally acceptable to patients and providers. In the U.S., 

individuals with health insurance should not pay out-of-pocket costs for COVID-19 testing. 

NAAT can also be accessed through programs in some communities at no-cost. This may change 

in the future and may impact the likelihood of patients seeking testing.  

Conclusions and research needs for this recommendation 
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SARS-CoV-2 NAAT testing is recommended for symptomatic individuals in the 

community with a compatible clinical syndrome (Table 1).  
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Table 3.  GRADE Evidence profile of Molecular Test Accuracy Results in symptomatic individuals using a Prevalence/Pre-Test Probability of 5%, 
20%, and 50% with the reference standard being a composite of multiple NAAT assays 

Sensitivity: 97% (95% CI: 93% to 99%) Specificity: 100% (95% CI: 96% to 100%) 

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%a 

pre-test 

probability of 

20%a 

pre-test 

probability of 

50%a 

True positives 

(patients with 

COVID-19) 

5 studies 

349 patients 

cohort & 

case-control 

type studies 

not 

serious 

serious b not serious not serious None 49 (47 to 50) 194 (186 to 

198) 

485 (465 to 

495) 
⨁⨁⨁◯ 

Moderate 

False negatives 

(patients incorrectly 

classified as not 

having COVID-19) 

1 (0 to 3) 6 (2 to 14) 15 (5 to 35) 

True negatives 

(patients without 

COVID-19) 

5 studies 

530 patients 

cohort & 

case-control 

type studies 

not 

serious 

serious b not serious not serious None 950 (912 to 

950) 

800 (768 to 

800) 

500 (480 to 

500) 
⨁⨁⨁◯ 

Moderate 

False positives 

(patients incorrectly 

classified as having 

COVID-19) 

0 (0 to 38) 0 (0 to 32) 0 (0 to 20) 

Explanations 
a. We used 5%, 20% and 50% pre-test probability for cases of known close contact (e.g., household contacts) or during outbreaks or surges of highly 

transmissible variants (e.g., first Omicron surge). 
b. There were no direct comparisons of those who received testing vs those who did not receive testing. The population includes a mix of symptomatic 

and asymptomatic individuals. The surrogate outcome is diagnostic test accuracy as no patient-important outcomes, including transmission events, 
were found.  
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Table 4.  General instructions for swab collection of specimens for SARS-CoV-2 NAAT [26, 27] 

 Nasopharyngeal Oropharyngeal Mid-Turbinate  Nasal/Anterior Nares  

Who Collects Healthcare professional • Healthcare 
professional 

• Healthcare 
professional-
supervised on-site 
self-collection 

• Healthcare 
professional 

• Healthcare 
professional-
supervised on-site 
self-collection  

• Healthcare 
professional  

• Healthcare 
professional-
supervised on-site or 
home (video 
monitored) self-
collection 

Tools/ 
Equipment1 

Flocked, synthetic fiber 
mini-tip swabs with 
plastic or wire shafts  

Synthetic fiber swabs 
with plastic shafts 

 

Flocked tapered swab 
with collar/cuff to 
ensure proper depth of 
insertion 

Flocked, synthetic fiber 
or foam swabs with 
plastic shafts 

How to 
Collect 

1. Tilt patient’s head 
back 70° 

2. Insert flexible shaft 
mini-tip swab 
through nares 
parallel to palate (not 
upwards) until: 

a. Resistance is 
met, OR 

b. Distance is 
equivalent to 
the distance 
from the 
patient’s ear to 
their nostril 

3. Gently rub and roll 
swab 

4. Leave swab in place 
for several seconds 
to absorb secretions 

5. Slowly remove swab 
while rotating it 

6. Immediately place 
swab in sterile tube 
containing transport 
medium 

 

1. Insert swab in 
posterior pharynx 
and tonsillar areas 

2. Rub swab over 
posterior pharynx 
and bilateral tonsillar 
pillars; avoid tongue, 
teeth, and gums 

3. Immediately place 
swab in sterile tube 
containing transport 
medium 

 

If collected with NP, 
combine in single tube 
→ limit use of testing 
resources 

1. Tilt patient’s head 
back 70° 

2. While gently rotating 
swab, insert swab 
about 2.5 cm (1 in)2 
through nares 
parallel to palate (not 
upward) until the 
collar/cuff touches 
the outside of the 
nostril 

3. Rotate swab several 
times against 

4. Leave swab in place 
for several seconds 
to absorb secretions 

5. Repeat for both 
nostrils using same 
swab# 

6. Immediately place in 
sterile tube 
containing transport 
medium 

1. Insert swab about 1 
cm (0.5 in) inside 
nares2 

2. Rotate swab and 
leave in place for 10-
15 seconds 

3. Using same swab, 
repeat for other 
nares 

4. Immediately place in 
sterile tube 
containing transport 
medium  
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 Nasopharyngeal Oropharyngeal Mid-Turbinate  Nasal/Anterior Nares  

If collected with OP, 
combine in single tube 
→ limit use of testing 
resources 

Abbreviations: NP: nasopharyngeal; OP: oropharyngeal 

1Do NOT use calcium alginate swabs or swabs with wooden shafts, which may contain substances that interfere with nucleic 
acid amplification. Rayon swabs may not be compatible with all molecular platforms. Clinical laboratories should confirm 
compatibility of collection devices during assay validation.  

2Swab insertion distance will differ for pediatric patients. Swabs with stoppers make estimating distance easier for MT self-
collection. Two-sided MT sampling not always performed. 
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Anatomic Site of Specimen Collection 

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

suggests collecting and testing swab specimens from either the nasopharynx (NP), anterior 

nares (AN), oropharynx (OP), or midturbinate regions (MT); saliva, or mouth gargle (conditional 

recommendation, low certainty evidence). 

• Remarks:  

o Compared to NP swabs, AN or OP swabs alone yield more false-negative results 

than combined AN/OP swabs, MT swabs, saliva, or mouth gargle (Table 2). Swabs of 

AN or OP alone are acceptable if collection of NP, AN/OP, or MT swabs, saliva, or 

mouth gargle is not feasible. 

o Sample collection methods are not standardized (e.g., drool or spit with/without 

cough were all reported as saliva) 

o The patient’s ability to follow instructions and cooperate with requirements of 

specimen collection (e.g., spit into a container, nothing by mouth for some time 

before saliva collection) should be considered. 

o FDA approval of individual NAATs specifically indicates collection and specimen 

type(s). Failure to adhere to label requirements, unless otherwise approved through 

a lab developed test (LDT) validation or authorized by the FDA through a 

subsequent EUA for different collection or specimen type, can lead to inaccurate 

results and reimbursement denials.  

Summary of the evidence 

We reviewed the published literature to identify studies assessing the performance of 

different specimen types relative to NP swabs for detection of SARS-CoV-2 RNA. Specimen 

types were grouped into NP swabs, MT swabs, AN swabs, or oropharyngeal (OP) swabs (also 

referred to as “throat” swabs), saliva, mouth gargle (also referred to as oral rinse, mouth 

lavage, mouthwash, saline gargle) or a combined swab sampling of AN and OP. A swab insertion 

cutoff of 0.5 inch was used to define an AN specimen and to differentiate this specimen type 
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from MT. Due to variability in collection methods, saliva specimens were further subdivided 

into saliva with coughing and saliva without coughing, depending upon whether the study 

methodology included asking individuals to cough prior to saliva collection.  

Forty-four studies [28-70] reported the test accuracy of different specimen types using a 

NP swab as the reference, with the sensitivity ranging between 78% (95% CI: 69% - 85%) for OP 

to 92% (95% CI: 89% - 94%) for saliva overall. (See Figures s3a till s11b). Sensitivity for OP and 

AN (81%, 95% CI: 78-84%) swabs alone were lower than for the other specimen types, with a 

corresponding increase in false-negative results (Table 2, Tables s6-s7). The specificity for all 

specimen types ranged from 98% to 100%. Saliva was the most frequently assessed index 

specimen type. (See Table 2, Tables s6-s7).  

The quality of the evidence varied for different specimen sites and was lowered for 

indirectness, inconsistency, and imprecision. Indirectness was related to comparison (each 

sample site was from a different population) and to population (several studies included a mix 

of symptomatic and asymptomatic individuals). Inconsistent results for testing of specimens 

from some of the same sample sites remained unexplained even after critical review of outlier 

studies. The low number of patients included in studies resulted in lowering for imprecision in 

some of the analyses.  

Benefits and harms 

The panel recognizes that analytical sensitivity may be lower with some alternative 

specimen types such as AN, OP compared to NP swab (See Table 2), although reports are 

mixed. For example, a study in a pediatric population that was published after the completion 

of the literature search for this guideline found similar SARS-CoV-2 Ct value distributions for AN 

and NP swab samples from symptomatic children during the Delta and initial Omicron surges, 

suggesting that sensitivity of these two sample types may be comparable for more recent virus 

variants [71]. The NP swab collection is more invasive and uncomfortable compared to the 

other studied specimen collection methods and requires a trained healthcare provider to 

collect. Simple, non-invasive methods of specimen collection that require minimal healthcare 
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provider training and time and that include the possibility of self-collection may result in more 

testing being done. In developing this recommendation, the panel concluded that the benefit of 

increased testing outweighed the potential harm of a higher number of false-negative results. 

Additional considerations 

There are inherent challenges in collecting upper respiratory specimens, including 

anatomic sites of shedding, consistent swabbing techniques, and in cases of saliva collection, 

time from eating/drinking, use of coughing and other variables such as mouthwash. While NP 

swab collection has become the preferred reference technique, there is no true gold standard to 

compare NP against alternative specimens like AN, MP, OP, saliva, or mouth gargle. Additionally, 

the actual collection varies considerably; see Table 4 for examples of specimen collection 

instructions. Unlike a blood draw or urine collection, swab collection of the upper respiratory 

tract is not uniform. Therefore, there is uncertainty about whether the specimen is optimal even 

with NP collections. Lastly, FDA approval of individual NAATs, including multiplex assays that also 

test for other respiratory pathogens, specifically indicates collection and specimen type(s). 

Failure to adhere to label requirements, unless otherwise approved through a lab developed test 

(LDT) validation or authorized by the FDA through a subsequent EUA for different collection or 

specimen type, can lead to inaccurate results and reimbursement denials.  

Conclusions and research needs for this recommendation 

For community and outpatient testing, the benefits support the use of alternative 

collection methods and specimen types. Studies comparing NP against alternative upper 

respiratory collection methods using a more comprehensive reference method are needed.  
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Table 2.  GRADE Evidence profile of Molecular Test Accuracy Results based on different sample sites compared to nasopharyngeal swab 
specimens using a Prevalence/Pre-Test Probability of 20% 

Sample site 
Saliva 

(overall) 

Saliva 

(Without 

coughing) 

Saliva 

(With coughing) 
OP swab AN swab 

Combined AN/OP 

swab 
MT swab Mouth gargle 

Sensitivity 

92% 

(95% CI: 89 to 

94) 

91% 

(95% CI: 87 to 

94) 

87% 

(95% CI: 83 to 90) 

78% 

(95% CI: 69 to 85) 

81% 

(95% CI: 78 to 

84) 

87% 

(95% CI: 77 to 93) 

90% 

(95% CI: 81 

to 95) 

83% 

(95% CI: 66 to 92) 

Specificity 

98% 

(95% CI: 97 to 

99) 

98% 

(95% CI: 96 to 

99) 

98% 

(95% CI: 97 to 99) 

99% 

(95% CI: 98 to 99) 

100% 

(95% CI: 99 to 

100) 

100% 

(95% CI: 98 to 100) 

100% 

(95% CI: 16 

to 100) 

98% 

(95% CI: 89 to 100) 

Outcome 
Effect per 1,000 patients tested 

Pre-test probability of 20% a 

True positives 

(patients with SARS-

CoV-2 infection)  

184 (178 to 

188) 

182 (174 to 

188) 

174 (166 to 

180) 

156 (138 to 

170) 

162 (156 to 

168) 

174 (154 to 

186) 

180 (162 to 

190) 

166 (132 to 184) 

False negatives 

(patients incorrectly 

classified as not having 

SARS-CoV-2 infection)  

16 (12 to 22) 18 (12 to 26) 26 (20 to 34) 44 (30 to 62) 38 (32 to 

44) 

26 (14 to 46) 20 (10 to 38) 34 (16 to 68) 
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Sample site 
Saliva 

(overall) 

Saliva 

(Without 

coughing) 

Saliva 

(With coughing) 
OP swab AN swab 

Combined AN/OP 

swab 
MT swab Mouth gargle 

Number of participants 

(studies) & Quality of 

the evidence  

2139 (25) 

⨁⨁◯◯ 

LOW b,c 

1357 (17) 

⨁⨁◯◯ 

LOW b,c 

477 (4) 

⨁⨁◯◯ 

LOW b,c 

105 (4) 

⨁⨁◯◯ 

LOW b,c 

563 (5) 

⨁⨁◯◯ 

LOW b,c 

76 (2) 

⨁⨁◯◯ 

LOW b,c 

346 (6) 

⨁⨁◯◯ 

LOW c,d 

352 (5) 

⨁⨁◯◯ 

LOW b,c 

True negatives 

(patients without 

COVID-19)  

784 (776 to 

792) 

784 (768 to 

792) 

784 (776 to 792) 792 (784 to 792) 800 (792 to 

800) 

800 (784 to 800) 800 (128 to 

800) 

784 (712 to 800) 

False positives 

(patients incorrectly 

classified as having 

COVID-19)  

16 (8 to 24) 16 (8 to 32) 16 (8 to 24) 8 (8 to 16) 0 (0 to 8) 0 (0 to 16) 0 (0 to 672) 16 (0 to 88) 

Number of participants 

(studies) & quality of 

the evidence  

5624 (25) 

⨁⨁◯◯ 

LOW b,c 

2990 (17) 

⨁⨁◯◯ 

LOW b,c 

961 (4) 

⨁⨁◯◯ 

LOW b,c 

873 (4) 

⨁⨁◯◯ 

LOW b,c 

1891 (5) 

⨁⨁◯◯ 

LOW b,c 

509 (2) 

⨁⨁◯◯ 

LOW c 

1183 (6) 

⨁⨁◯◯ 

LOW b,c 

965 (5) 

⨁⨁◯◯ 

LOW b,c 

Explanations: This table is based on applying the sensitivity and specificity along with the confidence interval (CI) estimates to calculate true and false 
positives and negatives in a hypothetical population of 1000 individuals for the samples of saliva, oropharyngeal (OP), anterior nasal (AN), mid-turbinate 
(MT), and mouth gargle 
a. We used 5%, 20% and 50% pre-test probability for cases of known close contact (e.g., household contacts) or during outbreaks or surges of highly 

transmissible variants (e.g., first Omicron surge). Analysis using 20% prevalence is shown here. Analysis of 5% and 50% prevalence can be found in 
tables s6 and s7 in the supplementary materials.  

b. Although some inconsistency can be related to the specimen collected or collection method, there remain serious unexplained inconsistency in the 
results.  

c. There is indirectness of comparison, as the different sample types (e.g., anterior nares, nasopharyngeal swab samples) were not directly compared 
in the same studies. Also, due to the limited number of studies in some of the analyses, studies of symptomatic and asymptomatic individuals were 
combined. 
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Self-Collection of Swab Specimens 

Recommendation 3: The IDSA panel suggests that for symptomatic individuals suspected of 

having COVID-19, AN and MT swab specimens may be collected for SARS-CoV-2 RNA testing by 

either patients or healthcare providers (conditional recommendation, moderate certainty 

evidence).  

• Remarks: 

o An important limitation of the data available to inform this recommendation is that 

the type of specimen differed by comparison group. That is, while self-collected 

samples were always AN and MT specimens, healthcare provider-collected samples 

were always NP specimens. This might explain the increased sensitivity of healthcare 

provider collected specimens.  

Summary of the evidence 

We identified six cohort studies with 263 positive and 1295 negative patients that 

reported results of self-collected samples compared to healthcare provider collected samples. 

[38, 59, 64, 65, 72, 73]. (See Figures s12a till s13b). The self-collected sample sites were AN and 

MT. We excluded studies in which sample collection was not done with a swab (i.e., saliva, 

mouth gargle, sputum). In this analysis, we did not consider the healthcare provider collection 

as the reference standard, instead, any positive test whether self-collected or healthcare 

provider collected was considered to be a true positive. The pooled sensitivity of self-collected 

AN or MT specimens was 88% (95% CI: 83% to 92%), and the pooled sensitivity of healthcare 

provider collected NP specimens was 95% (95% CI: 88% to 98%). (See Table 5) 

The certainty of the evidence was rated low due to indirectness of comparisons and 

inconsistency. In all six studies, the healthcare provider collected a NP specimen, whereas all 

self-collections were either AN or MT specimens. The unexplained inconsistency of results of 

testing the same specimen type also further lowered the certainty of the evidence to low.  
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Benefits and harms 

Benefits to self-collected specimens include convenience for patients, including the 

possibility of home collection, and a reduced burden on healthcare providers and other 

healthcare resources. The panel assumes the importance of individuals who self-collect 

specimens to be well-trained to follow step-by-step protocols, although the impact of training 

on quality of specimen collection was not assessed. Educational materials and easy to follow 

instructions, including in multiple languages, are assumed to be useful, although again, this was 

not assessed specifically when developing this recommendation.  

Additional considerations 

In a study published after this guideline’s evidence review cutoff date, children as young 

as kindergarten age were able to successfully self-collect AN specimens for SARS-CoV-2 NAAT; 

the positive and negative percent agreement compared with health care provider-collected 

anterior nares specimens were 97.8% (95% CI, 94.7%-100.0%) and 98.1% (95% CI, 95.6%-

100.0%), respectively. This provides support for the hypothesis that the greater sensitivity of 

healthcare provider collected specimens compared to self-collected specimens in the studies 

included in the literature search for this recommendation may have been due in large part to 

specimen source (i.e., NP swab collected by healthcare provider versus AN swab collected by 

patient). It should be noted as well that most self-collection studies were performed in the 

presence of a healthcare provider. The studies were based on symptomatic patients so data on 

self-collection in asymptomatic individuals are lacking. Additionally, not all assays have FDA 

indications for self-collection.  

Conclusions and research needs for this recommendation 

Self-collection of swab specimens from symptomatic individuals in the community who 

are suspected of having COVID-19 has similar diagnostic accuracy to healthcare provider-

collected specimens. Studies in which self-collection is done without the supervision of 

healthcare providers and in asymptomatic individuals are needed.
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Table 5.  GRADE Evidence profile of molecular test accuracy results based on collector using a prevalence/pre-test probability of 5%, 20%, and 

50% with the reference being any positive result  

 Self-collection HCW-collection 

Sensitivity 88% (95% CI: 83% to 92%) 95% (95% CI: 88% to 98%) 

Specificity 100% (95% CI: 100% to 100%) 100% (95% CI: 100% to 100%) 

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% a 

pre-test probability of 

20% a 

pre-test probability of 

50% a 

Risk of 

bias 
Indirectness Inconsistency Imprecision 

Publication 

bias 

Self-

collection 

HCW-

collection 

Self-

collection 

HCW-

collection 

Self-

collection 

HCW-

collection 

True 

positives 

(patients 

with COVID-

19) 

6 studies 

263 

patients 

cohort 

& case-

control 

type 

studies 

not 

serious 

serious b not serious c not serious none 44 (42 to 

46) 

48 (44 to 

49) 

176 (166 

to 184) 

190 (176 

to 196) 

440 (415 

to 460) 

475 (440 

to 490) 
⨁⨁⨁◯ 

Moderate 

4 fewer TP in Self-

collection 

14 fewer TP in Self-

collection 

35 fewer TP in Self-

collection 

False 

negatives 

(patients 

incorrectly 

classified as 

not having 

COVID-19) 

6 (4 to 8) 2 (1 to 6) 24 (16 to 

34) 

10 (4 to 

24) 

60 (40 to 

85) 

25 (10 to 

60) 

4 more FN in Self-

collection 

14 more FN in Self-

collection 

35 more FN in Self-

collection 

True 

negatives 

cohort 

& case-

not 

serious 

serious b not serious not serious none 950 (950 

to 950) 

950 (950 

to 950) 

800 (800 

to 800) 

800 (800 

to 800) 

500 (500 

to 500) 

500 (500 

to 500) 
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 Self-collection HCW-collection 

Sensitivity 88% (95% CI: 83% to 92%) 95% (95% CI: 88% to 98%) 

Specificity 100% (95% CI: 100% to 100%) 100% (95% CI: 100% to 100%) 

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% a 

pre-test probability of 

20% a 

pre-test probability of 

50% a 

Risk of 

bias 
Indirectness Inconsistency Imprecision 

Publication 

bias 

Self-

collection 

HCW-

collection 

Self-

collection 

HCW-

collection 

Self-

collection 

HCW-

collection 

(patients 

without 

COVID-19) 

6 studies 

1295 

patients 

control 

type 

studies 

0 fewer TN in Self-

collection 

0 fewer TN in Self-

collection 

0 fewer TN in Self-

collection 

⨁⨁⨁◯ 

Moderate 

False 

positives 

(patients 

incorrectly 

classified as 

having 

COVID-19) 

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

0 fewer FP in Self-

collection 

0 fewer FP in Self-

collection 

0 fewer FP in Self-

collection 

Explanations 

a. We used 5%, 20% and 50% pre-test probability for cases of known close contact (e.g., household contacts) or during outbreaks or surges of highly 

transmissible variants (e.g., first Omicron surge). Indirectness in the comparison as the swab sample in self-collection (either anterior nasal or mid-

turbinate) is different than the nasopharyngeal sample from the healthcare worker.  

b. There is some inconsistency in the results which is partially explained by the difference in sample site. 

http://www.idsociety.org/COVID19guidelines/dx
https://www.idsociety.org/globalassets/idsa/practice-guidelines/covid-19/diagnostics/idsa-covid-19-gl-dx---supplementary-materials.pdf


Last updated September 5, 2023, and posted online at www.idsociety.org/COVID19guidelines/dx. 

Please check website for most updated version of these guidelines. Supplementary materials can be found 

here. 

Version 3.0.0 

13 

Rapid versus Standard Laboratory-based NAATs in Symptomatic 

Individuals 

Recommendation 4: The IDSA panel suggests using either rapid or standard laboratory-based 

NAATs in symptomatic individuals suspected of having COVID-19 (conditional recommendation, 

moderate certainty of evidence). 

• Remarks: 

o Appropriate specimen collection and transport to the laboratory or testing site are 

critical to ensuring high-quality results; resources are available on the IDSA website. 

Definitions of rapid NAATs have varied; some, including the U.S. FDA, consider 

turnaround times less than or equal to 30 minutes to define rapid NAATs, whereas 

others use less than or equal to 60-minutes or even longer. This time is for testing 

only (inclusive of nucleic acid extraction) and does not include time between 

specimen collection and testing or time between testing and reporting. Rapid tests 

typically have few operator steps and may be amendable to testing near patients or 

even at the point-of-care performed by non-laboratory staff. Rapid molecular test 

methodologies include rapid reverse transcription polymerase chain reaction (RT-

PCR) and rapid isothermal NAAT. Standard tests require instrumentation and/or 

processing that must typically be performed in a clinical laboratory by trained 

laboratory staff. 

o This recommendation applies only to tests evaluated in the included studies. One 

test, Abbott IDNow, was included in most of the studies evaluated in this 

recommendation and may have skewed results towards lower sensitivity. Variability 

of test performance with different specimen-types may be important. The evaluated 

assays used diverse technologies (e.g., isothermal and non-isothermal test 

amplification) that may theoretically impact results. Limited data were available 

regarding the analytical performance of NAATs in immunocompromised or 
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vaccinated individuals, in those who have had prior SARS-CoV-2 infection, or in those 

infected with contemporary SARS-CoV-2 variants. 

Summary of the evidence 

Fourteen studies [74-87] of rapid and laboratory based molecular diagnostic tests that 

included 853 patients with a positive result and 2,940 patients with a negative result informed 

this recommendation. The reference test was a laboratory based NAAT. The pooled sensitivity 

of the rapid NAATs evaluated was 96% (95% CI: 91% to 98%) and the pooled specificity was 

100% (95% CI: 98% to 100%). (See Figures s14a till s15b). We considered 5%, 20% and 50% as 

prevalences (pre-test probabilities) of COVID-19 in symptomatic patients (i.e., those with at 

least one common symptom of COVID-19). Across the prevalences considered, false negative 

results were predicted to range from 2 to 20 and false positive results to range from 5 to 9 per 

1000 patients tested. The certainty of the evidence was moderate due to risk of bias with the 

use of laboratory-based NAAT as the reference standard, and with some inconsistency of 

sensitivity results for some assays. (See Table 6).  

Benefits and harms 

The value of rapid molecular diagnostic testing, ideally completed while the patient is 

physically present, is that it allows management decisions related to treatment and isolation to 

be made and enacted quickly. Rapid testing may reduce the period of patient anxiety while test 

results are pending. A rapid result decreases concerns about losing patients to follow-up and 

generally simplifies follow-up.  

An important finding here is that rapid diagnostic tests can yield accurate results. All 

rapid molecular tests had very high specificities, minimizing false positive results. The potential 

harms of false positive results include isolating individuals who do not have COVID-19 infection, 

causing unnecessary anxiety, delaying additional investigation for the true cause of symptoms, 

administering unnecessary therapy for COVID-19, increasing days away from work or school, 

and unnecessary contact tracing. Positive results from rapid NAATs do not usually need to be 

confirmed by standard laboratory-based NAATs. In addition, the pooled sensitivity of the rapid 
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tests was 96% implying that rapid molecular tests, especially RT-PCR tests, perform as well as 

standard laboratory-based molecular tests. This indicates that negative rapid molecular test 

results do not need routine confirmation.  

Additional considerations 

Timing of testing relative to symptom onset may impact sensitivity of rapid and 

standard laboratory-based NAATs. There were limited data on the performance of rapid NAATs 

in children. In addition, the specific test, anatomic site, and quality of specimen collection, and 

use or non-use of viral transport media may affect test performance, regardless of whether it is 

a rapid or standard NAAT. Lastly, there were no studies directly comparing rapid isothermal 

NAAT and rapid RT-PCR tests to one another.  

Conclusions and research needs for this recommendation 

The specificity and sensitivity of rapid and standard laboratory based NAATs appear to 

be equivalent. Rapid NAATs for SARS-CoV-2 and other microorganisms are an important 

advance in healthcare and open the door to new ways of healthcare delivery.
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Table 6.  GRADE evidence profile of rapid vs standard laboratory-based NAAT accuracy in symptomatic individuals with the reference being 

laboratory-based NAAT 

Sensitivity: 96% (95% CI: 91% to 98%) Specificity: 99% (95% CI: 99% to 100%) 

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% a 

pre-test 

probability of 

20% a 

pre-test 

probability of 

50% a 

True positives 

(patients with 

COVID-19) 

14 studies 

853 patients 

cohort & 

case-control 

type studies 

serious b not serious not serious c not serious none 48 (46 to 49) 192 (182 to 

196) 

480 (455 to 

490) 
⨁⨁⨁◯ 

Moderate 

False negatives 

(patients incorrectly 

classified as not 

having COVID-19) 

2 (1 to 4) 8 (4 to 18) 20 (10 to 45) 

True negatives 

(patients without 

COVID-19) 

14 studies 

2940 

patients 

cohort & 

case-control 

type studies 

serious b not serious not serious c not serious none 941 (941 to 

950) 

792 (792 to 

800) 

495 (495 to 

500) 
⨁⨁⨁◯ 

Moderate 

False positives 

(patients incorrectly 

classified as having 

COVID-19) 

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

Explanations 
a. We used 5%, 20% and 50% pre-test probability for cases of known close contact (e.g., household contacts) or during outbreaks or surges of highly 

transmissible variants (e.g., first Omicron surge). The use of laboratory based NAATs as the reference standard can introduce bias as their accuracy is 
not 100%. 

b. Some of the inconsistencies can be partially explained by the difference between assays and assay types. However, the variability in results of 
studies of one test (IDNow, range of sensitivity 60% to 95%, Figure s15a), which was tested in 5 of the 14 studies included here, could not be 
explained (see Figure s15 for additional details). 
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Single versus Repeat NAAT 

Recommendation 5: The IDSA panel suggests performing a single NAAT and not repeating 

testing routinely in symptomatic or asymptomatic individuals suspected of having COVID-19 

whose initial NAAT result is negative (conditional recommendation, very low certainty of 

evidence).  

• Remarks: 

o The panel considered symptomatic patients to have at least one of the most 

common symptoms compatible with COVID-19 (Table 1). 

o While repeat testing when the initial test result is negative is not suggested 

routinely, there may be situations where repeat testing might be considered. An 

example of such a situation is the development of new or worsening symptoms 

compatible with COVID-19 in the absence of an alternative explanation. Also, timing 

of symptom onset might drive a need for repeat testing. A poorly collected specimen 

could yield a falsely negative result and might be another reason for repeat testing. 

o If performed, repeat testing should generally occur 24-48 hours after initial testing 

and once the initial NAAT result has returned as negative.  

Summary of the evidence 

These recommendations were based on two studies in which 57 patients tested positive 

and 2,041 patients tested negative [88, 89]. In these reports, NAAT was performed and 

repeated using NP swabs collected from symptomatic patients and patients with unreported 

symptom status. For those undergoing repeat testing, a range of 2 to 3.5% tested positive 

within one week of an initially negative test. No studies assessing benefits and harms of repeat 

testing on individual patients or population outcomes were identified. Given the lack of a direct 

assessment of the implications of single versus repeat testing, the panel assessed the overall 

certainty of the evidence as being very low. 
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Benefits and harms 

Patients with COVID-19 and a false negative NAAT result may not receive beneficial 

therapy. Symptomatic or asymptomatic individuals inappropriately labeled as not having 

COVID-19 may pose a risk of transmitting SARS-CoV-2 to uninfected individuals in the 

community, healthcare facilities, or congregate settings. The potential harms of false-positive 

results include isolating individuals who do not have COVID-19, causing unnecessary anxiety, 

delaying additional evaluation to look for the cause of symptoms, administering unnecessary 

therapeutics for COVID-19, increasing days away from work or school, and unnecessary contact 

tracing. Repeat molecular testing may sometimes be warranted to guide treatment or isolation 

of individuals when the pre-test likelihood of COVID-19 is intermediate or high, but the initial 

NAAT is negative. 

Additional considerations 

Consideration of disease prevalence is important given that the negative predictive 

value of a diagnostic test increases as disease prevalence decreases. Thus, a single negative 

COVID-19 test result in areas of low disease prevalence is more predictive than in areas of high 

disease prevalence. Various assays were used in the reported studies and are in use in practice; 

it was assumed that the performance of all assays was comparable. Only NP swabs were 

studied and the generalization of these findings to other specimen-types was not directly 

assessed. The diagnostic yield of a second test may be affected by the duration of symptoms 

and the anatomic site sampled, including lower respiratory tract specimens. 

Conclusions and research needs for this recommendation 

Repeat SARS-CoV-2 RNA testing within 7 days of a negative test result rarely yields a 

positive result, but the evidence supporting this conclusion is of very low quality. When repeat 

testing is considered, the site and quality of specimen collection should be carefully considered. 

Further studies evaluating the potential benefit and timing of repeat testing relative to 

symptom onset in both inpatient and outpatient settings are warranted, as are studies to 

determine the value of repeating testing on specimen types other than NP swabs.
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NAAT in Asymptomatic Individuals who are Exposed to SARS-CoV-2 

Recommendation 6: For individuals who have clinical or epidemiologic reasons that might 

make testing desirable, the IDSA panel suggests SARS-CoV-2 RNA testing in asymptomatic 

individuals who are either known or suspected to have been exposed to COVID-19 (conditional 

recommendation, moderate certainty evidence).  

• Remarks: 

o The panel recognizes the lack of evidence supporting therapy for asymptomatic 

persons and the absence of treatment approved through EUA for asymptomatic 

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

toward testing and consideration of treatment. Individuals who have clinical or 

epidemiologic reasons that might make testing desirable (e.g., high-risk 

individuals, such as those who have pulmonary conditions or are 

immunocompromised or those in close contact with immunocompromised 

individuals) may be considered for testing. Testing should be done at least 5 days 

after the exposure. If symptoms develop before 5 days, the exposed individual 

should get tested immediately[3]. Knowledge that an individual is infected with 

SARS-CoV-2 can be helpful to inform appropriate isolation. The decision to test 

asymptomatic persons should depend on the availability of testing resources. 

Known exposures are defined herein as close contact for at least 15 minutes over 

a 24-hour period with someone who has laboratory-confirmed COVID-19. 

Suspected exposures might be defined as working or residing in a congregate 

setting (e.g., long-term care or correctional facility, cruise ship, factory) 

experiencing a COVID-19 outbreak. The risk of contracting SARS-CoV-2 may vary 

under different exposure conditions, e.g., length of time exposed, indoor versus 

outdoor setting, whether masks were routinely worn. Household contacts may be 

especially high-risk. This recommendation assumes the exposed individual was 

not wearing appropriate PPE.  
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Summary of the evidence 

No direct evidence that assessed patient- or population-centered outcomes of testing 

versus no testing in asymptomatic individuals was found. Therefore, the panel relied on 

diagnostic test accuracy data to inform this recommendation. The reference standard was a 

composite of more than two standard NAATs (i.e., rapid RT-PCR and laboratory-based NAAT). 

Five studies [21-25] with 349 positive and 530 negative individuals, based on standard NAAT, 

were used to inform this recommendation. The pooled sensitivity was 97% (95% CI: 93 to 99) 

and the pooled specificity was 100% (95% CI: 96 to 100). (See Figures s2a-s2b). We considered 

1%, 5%, and 10% as prevalences of COVID-19 in asymptomatic individuals with known 

exposures. Across this range of prevalences, there were no predicted false-positive and 0 to 3 

predicted false-negative results per 1,000 individuals. (See Table 7). The certainty of the 

evidence was moderate due to down rating for indirectness. The indirectness was due to lack of 

direct comparison of those who received testing versus those who did not receive testing. Also, 

the population included a mix of symptomatic and asymptomatic persons.  

Benefits and harms 

Testing asymptomatic individuals who have been exposed, or suspected to have been 

exposed, to SARS-CoV-2, allows for isolation of those who are positive. Whether in an 

institutional cluster or a wider community outbreak, isolation has the potential to help reduce 

SARS-COV-2 transmission. A positive result will reinforce the importance of isolation as well as 

inform contact tracing, cohorting, or other mitigation strategies. There is potential harm in a 

false negative NAAT result collected from an exposed individual who is infected; these 

individuals may incorrectly consider themselves non-infected, and unknowingly expose others 

to SARS-CoV-2 as a result. Some individuals who test negative may be in the incubation phase 

of disease when tested. They may subsequently develop active infection and viral shedding, but 

incorrectly consider themselves uninfected.  

Additional considerations 
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There are costs related to testing asymptomatic exposed individuals; since quarantine 

may still be indicated regardless of test results, such testing may add cost without changing 

practice. Data are limited to define definitions of close contact or high-risk exposure. 

Considerations when assessing the risk of a known contact may include the duration of 

exposure and certain clinical symptoms (e.g., cough) of the index case. Risk stratification of a 

given exposure can be made in consultation with public health authorities. The ideal time to 

test an asymptomatic contact of a known or suspected COVID-19 case is unknown. Timing of 

when to test or possible repeat testing also become complicated for household contacts with 

ongoing exposure.  

Conclusions and research needs for this recommendation 

Testing in asymptomatic subjects with known or suspected exposures should be 

coordinated with local public health officials. This indication for testing is especially important 

in situations where knowledge of asymptomatic or pre-symptomatic infection is essential for 

determining medical follow-up, defining risks for other vulnerable individuals in a household, 

congregate setting or hospital. Special consideration should also be given to healthcare 

personnel exposed without appropriate PPE in healthcare settings.  

Comparative studies (preferably randomized controlled trials) along with cost-

effectiveness analyses of testing strategies in asymptomatic populations are needed. Studies on 

the ideal time and collection method for testing asymptomatic individuals who have been 

exposed to COVID-19 should be performed. In addition, what constitutes an exposure that 

would justify testing requires further research. Whether early diagnosis of COVID-19 might 

provide an opportunity to intervene therapeutically and change the ultimate course of infection 

(e.g., prevent severe pneumonia) is unknown. If this is shown to be the case, the opportunity 

for therapeutic intervention might justify screening exposed individuals. The benefit might vary 

depending on underlying diseases, immune status, age, and vaccination status of the exposed 

individual, as well as the particular viral variant to which they were exposed and their prior 

history of COVID-19 infection (which might be unknown). Finally, recommendations for testing 
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of asymptomatic individuals will likely change over time as the numbers and types of COVID-19 

cases change.
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Table 7.  GRADE Evidence profile of molecular test accuracy results in asymptomatic individuals using a prevalence/pre-test probability of 1%, 

5%, and 10% with the reference standard being composite of multiple NAAT assays 

Sensitivity:97% (95% CI: 93% to 99%) Specificity: 100% (95% CI: 96% to 100%) 

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%a 

pre-test 

probability of 

5%a 

pre-test 

probability of 

10%a 

True positives 

(patients with 

COVID-19) 

5 studies 

349 patients 

cohort & 

case-control 

type studies 

not 

serious 

serious b not serious not serious none 10 (9 to 10) 49 (47 to 50) 97 (93 to 99) ⨁⨁⨁◯ 

Moderate 

False negatives 

(patients incorrectly 

classified as not 

having COVID-19) 

0 (0 to 1) 1 (0 to 3) 3 (1 to 7) 

True negatives 

(patients without 

COVID-19) 

5 studies 

530 patients 

cohort & 

case-control 

type studies 

not 

serious 

serious b not serious not serious none 990 (950 to 

990) 

950 (912 to 

950) 

900 (864 to 

900) 
⨁⨁⨁◯ 

Moderate 

False positives 

(patients incorrectly 

classified as having 

COVID-19) 

0 (0 to 40) 0 (0 to 38) 0 (0 to 36) 

Explanations 

a. We used 1%, 5%, and 10% pre-test probability to mirror a range of prevalence among asymptomatic individuals in the community.  

b. There is no direct comparisons of those who received testing versus those who did not receive testing. The population includes a mix of 

symptomatic and asymptomatic individuals. The surrogate outcome is diagnostic test accuracy as no patient-important outcomes or transmission 

events were found.
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Rapid versus Laboratory-based NAATs in Asymptomatic Individuals 

Recommendation 7: For individuals who have clinical or epidemiologic reasons that might 

make testing desirable, the IDSA panel suggests using either rapid or laboratory-based NAATs in 

asymptomatic individuals with known exposure to SARS-CoV-2 infection (conditional 

recommendation, moderate certainty of evidence). 

• Remarks: 

o Appropriate specimen collection and transport to the laboratory or testing site are 

critical to ensure quality results; resources are available on the IDSA website. 

Definitions of rapid NAATs have varied; some, including the U.S. FDA, consider 

turnaround times less than or equal to 30 minutes to define rapid NAATs, whereas 

others use less than or equal to 60-minutes or even longer. This time is for testing 

only (inclusive of nucleic acid extraction) and does not include time between 

specimen collection and testing or time between testing and reporting. Rapid tests 

typically have few operator steps and may be amendable to testing near patients or 

even at the point-of-care performed by non-laboratory staff. Rapid test 

methodologies include rapid RT-PCR and rapid isothermal NAAT. Standard tests 

require instrumentation and/or processing that must typically be performed in a 

clinical laboratory by trained laboratory staff. 

o This recommendation applies only to tests evaluated in the included studies. 

Variability of test performance with different specimen types may be important. The 

evaluated assays used diverse technologies (e.g., isothermal and non-isothermal test 

amplification) that may theoretically impact results. Limited data were available 

regarding the analytical performance of NAATs in immunocompromised or 

vaccinated individuals, in those who have had prior SARS-CoV-2 infection, or in those 

infected with different SARS-CoV-2 variants. 

Summary of the evidence 
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Three studies [85, 90, 91] with 181 positive and 3,088 negative individuals that used 

rapid and laboratory-based NAAT were identified to inform this recommendation (Figures s16a 

- s16b). The reference test used for this analysis was standard laboratory-based NAAT. The 

pooled sensitivity of rapid NAAT was 88% (95% CI: 81 to 92) and the pooled specificity was 99% 

(95% CI: 95 to 100). The IDSA panel considered 1%, 5%, and 10% as prevalences of SARS-CoV-2 

infection in asymptomatic individuals with known SARS-CoV-2 exposure. Across these 

prevalences, the false-negative numbers ranged from 1 to 12 and the false-positive numbers 

from 9 to 10 per 1,000 persons tested. The certainty of the evidence was low due to concerns 

related to unexplained inconsistency in addition to the risk of bias with the use of laboratory-

based NAAT as the reference standard. (See Table 8) 

Benefits and harms 

The value of rapid testing, ideally completed while the patient is physically present, is 

that it allows decisions about treatment, isolation, and contact tracing to be made quickly. 

Rapid testing may reduce patient anxiety while test results are pending. A rapid result 

decreases concerns about losing patients to follow up and generally simplifies follow up.  

The important finding here is that test turnaround time is not intrinsically linked to poor 

diagnostic test accuracy. All rapid NAATs had very high specificities, minimizing false positive 

results. The potential harm of false positive results includes isolating individuals who do not 

have SARS-CoV-2 infection, which may cause unnecessary anxiety, as well as potentially 

administering unneeded COVID-19 therapies, increasing days away from work or school, and 

wasted time and energy directed at contact tracing. Positive results from rapid NAATs do not 

need to be confirmed routinely by standard laboratory based NAATs. In addition, the pooled 

sensitivity of the rapid tests of 88% implies that rapid NAATs, especially RT-PCR tests, perform 

just as well as non-rapid NAATs, meaning that negative rapid NAAT results do not need to be 

confirmed routinely by standard laboratory-based NAATs.  

Additional considerations 
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There were limited data on the performance of rapid NAATs in children. In addition, the 

specific test, anatomic site of sampling, use or non-use of viral transport media and quality of 

specimen collection may impact test performance, regardless of whether a test is rapid or 

standard. Lastly, there were no studies directly comparing rapid isothermal NAAT and rapid RT-

PCR tests to one another.  

Conclusions and research needs for this this recommendation 

The specificity of rapid and standard laboratory based NAATs is equivalent. The 

sensitivity of rapid NAATs, especially RT-PCR and standard laboratory-based NAAT are similar. 

Rapid NAATs for SARS-CoV-2 and other microorganisms are an important advance in healthcare 

and open the door to new ways of healthcare delivery. 
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Table 8.  GRADE evidence profile of rapid vs standard laboratory-based NAATs accuracy in asymptomatic individuals with the reference being 

laboratory-based NAAT 

Sensitivity: 88% (95% CI: 82% to 92%) Specificity: 100% (95% CI: 99% to 100%)  

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% a 

Pre-test 

probability of 

5% a 

pre-test 

probability of 

10% a 

True positives 

(patients with 

COVID-19) 

3 studies 

181 patients 

cohort & 

case-control 

type studies 

serious b not serious not serious c not serious None 9 (8 to 9) 44 (41 to 46) 88 (82 to 92) ⨁⨁⨁◯ 

Moderate 

False negatives 

(patients incorrectly 

classified as not 

having COVID-19) 

1 (1 to 2) 6 (4 to 9) 12 (8 to 18) 

True negatives 

(patients without 

COVID-19) 

3 studies 

3088 

patients 

cohort & 

case-control 

type studies 

serious b not serious not serious c not serious None 990 (980 to 

990) 

950 (941 to 

950) 

900 (891 to 

900) 
⨁⨁⨁◯ 

Moderate 

False positives 

(patients incorrectly 

classified as having 

COVID-19) 

0 (0 to 10) 9 (0 to 9) 9 (0 to 9) 

Explanations 

a. We used 1%, 5%, and 10% pre-test probability to mirror a range of prevalence among asymptomatic individuals in the community.  

b. The use of laboratory based NAAT as the reference standard introduces bias as the accuracy of laboratory based NAAT is not 100% 

c. Some of the inconsistencies can be explained by the difference between assays and assay types.  
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NAAT in Asymptomatic Individuals before Hospital Admission 

Recommendation 8: The IDSA panel suggests against routine SARS-CoV-2 NAAT in 

asymptomatic individuals without a known exposure to COVID-19 who are being hospitalized 

(conditional recommendation, very low certainty evidence). 

• Remarks: 

o Important considerations for this recommendation are that the IDSA panel was 

unable to identify studies published during the period of literature review that 

showed reduced SARS-CoV-2 transmission to healthcare providers or to other 

patients resulting from prehospitalization testing. The evidence was indirect and 

assessed only diagnostic test accuracy in studies of symptomatic patients alone or 

together with asymptomatic patients. The burden of testing all patients planned 

to be admitted was considered, in the face of limited evidence. Finally, there are 

other effective infection prevention interventions, including use of PPE and 

vaccination that should be considered.  

o The panel acknowledges that there could be a benefit of pre-admission NAAT in 

some situations, such as admission to a multibed room; to a unit with a congregate 

treatment area, such as a behavioral health unit; or to a positive pressure room or 

unit . 

Summary of evidence 

We did not identify any studies that directly assessed a strategy of nucleic acid testing for 

SARS-CoV-2 versus no testing before hospitalization for patients who were admitted for 

diagnoses unrelated to COVID-19. We also did not identify test accuracy studies assessing the 

performance of SARS-CoV-2 viral RNA tests in asymptomatic individuals as compared to a 

composite reference standard. For that reason, we applied the test accuracy reported from 

studies of symptomatic and mixed (symptomatic and asymptomatic, or symptom status not 

specified) patient populations to asymptomatic populations of patients who were being admitted 

to hospital with pre-test probabilities of 1%, 5%, and 10%. The reference pooled sensitivity used 
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was 97% (95% CI: 93% to 99%) and the reference pooled specificity used was 100% (95% CI: 96% 

to 100%). (See Figures s2a-s2b). However, these test accuracy values, particularly the value for 

sensitivity, may be higher than the true accuracy of testing in asymptomatic individuals, therefore 

representing a best-case scenario. If instead, the reference used was derived from three cohort 

studies [92-94] that performed head-to-head comparisons of two NAATs, the sensitivity ranged 

between 85% and 93% when comparing a single NAAT to any positive test. The significant 

limitations associated with the available evidence led to very low certainty of the effect of testing 

overall based on very serious indirectness and serious inconsistency. 

Benefits and harms 

Although isolation and cohorting of patients with asymptomatic SARS-CoV-2 infection are 

interventions that may reduce healthcare-associated SARS-CoV-2 transmission, there is no direct 

evidence to suggest that routine screening of asymptomatic individuals prior to admission 

confers significant benefit. In contrast, there is significant burden on the institution both 

logistically and financially, and also potential harm to patients in delaying admission. Benefit may 

be higher in healthcare facilities with many multibed rooms, in behavioral health settings, on 

positive pressure wards such as hematopoietic cell transplantation wards, or in situations where 

PPE is limited, especially when community transmission levels are moderate or high. 

Additional considerations 

Given evidence that wearing masks and other PPE can prevent SARS-CoV-2 transmission 

and factoring in other considerations such as availability of private patient rooms and vaccination 

status of patients and healthcare providers, routine screening of asymptomatic individuals before 

hospital admission may not result in added benefit. 

Conclusions and research needs for this recommendation 

Routine pre-hospitalization screening of asymptomatic individuals may not provide added 

benefit to mitigation steps already in place, such as universal masking by healthcare providers. 
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Studies specifically addressing possible benefits of routine pre-hospitalization screening of 

asymptomatic patients by NAAT in various settings is needed.  
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NAAT in Asymptomatic Individuals Undergoing Procedures 

Recommendation 9: The IDSA panel suggests against routine SARS-CoV-2 NAAT of 

asymptomatic individuals without a known exposure to COVID-19 who are undergoing a 

medical or surgical procedure (conditional recommendation, very low certainty evidence).  

• Remarks: 

o NAAT is used to determine presence of SARS-CoV-2 RNA, which may not 

represent infectious virus. 

o Detection of SARS-CoV-2 RNA in respiratory specimens without evidence of 

infectious virus has been reported widely.  

o The IDSA panel concluded that data were insufficient to establish SARS-CoV-2 

infectiousness of a patient based on non-standardized instrument signal 

values, such as cycle threshold (Ct) values. 

o Decisions on the timing of a procedure in a patient with prior SARS CoV-2 

infection must balance the risk to the patient against the risks of delaying or 

avoiding the planned procedure, and should consider patient-related factors 

(e.g., vaccination status, symptomatic status, age), procedure-related factors 

(e.g., level of urgency, whether procedure generates aerosols), and 

procedural area infection control practices. 

o Given limited evidence for poor outcomes in asymptomatic persons who 

undergo major surgery soon after testing positive for SARS-CoV-2 infection, 

testing may be considered during periods of high community transmission.  

o Testing may also be considered before solid organ transplantation, 

hematopoietic stem cell transplantation or CAR-T cell therapy. 

o This recommendation applies to settings where protective measures, such as 

PPE, are available and are used with adherence. Other factors to consider 

include the vaccination status of healthcare providers and patients, and 

whether patients will be roomed with other patients before or after the 
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procedure. This recommendation is based on general exposure in the 

community as compared to a specific known exposure.  

Summary of evidence 

We did not identify any studies that directly assessed a strategy of testing asymptomatic 

individuals for SARS-CoV-2 infection versus no testing before a medical procedure with an 

outcome of reduced SARS-CoV-2 transmission. We also did not identify test accuracy studies 

that directly assessed the performance of SARS-CoV-2 NAATs in asymptomatic individuals who 

were undergoing medical procedures.  

We identified two studies [95, 96] that found almost no SARS-CoV-2 infection in 

healthcare providers or patients who had performed upper or lower endoscopies on 

asymptomatic patients who had not undergone pre-procedure SARS-CoV-2 NAAT. Both studies 

occurred before emergence of the Omicron variant. In the first study, [95] 29 staff members 

who worked in an endoscopy unit for at least 2 days a week for at least 6 months were followed 

for 20 months without any pre-procedural testing of patients, during which time 0/29 staff 

members contracted COVID-19. The vaccination rate of the team was 97%. In the second study, 

[96] , retrospective review of 214 endoscopy patients who were tested for SARS-CoV-2 after the 

procedure for unspecified indications identified only one who developed a positive SARS-CoV-2 

NAAT 29 days post procedure.  

We also identified six different studies [96-101] in which pre-procedural testing of 

asymptomatic patients was performed before an endoscopy procedure. In these studies, less 

than 1% of patients tested positive for SARS-CoV-2 before their procedure, and subsequently 

had their procedures delayed. Also in those studies, 0-4% of healthcare providers who cared for 

the patients were reported to have positive SARS-CoV-2 test results sometime after the 

procedure. These studies spanned different waves of the pandemic, reported differing 

availability of personal protection equipment, and varying vaccination status.  

Due to the concerns with the significant limitation of the available evidence, the panel 

agreed that the overall certainty of the evidence supporting this recommendation was very low. 
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Benefits and harms 

The possible benefit of screening asymptomatic individuals include reducing exposure of 

healthcare providers and other patients to SARS-CoV-2, thereby reducing SARS-CoV-2 

transmission. Potential harms include unnecessary delays in procedures for patients, and false 

confidence among healthcare providers who are exposed to a patient who is in the incubation 

period for COVID-19 when tested before the procedure but who would test positive and be 

infectious later during the procedure. Institutions that require pre-procedure screening 

generally request testing within 72 hours of the scheduled procedure. Requiring a shorter 

screening window might result in more accurate prediction of infection risk at the time of the 

procedure but may be unrealistic for most institutions, especially if testing is performed in an 

off-site laboratory. Wider use of point-of-care NAAT may also be difficult in many settings given 

testing logistics, supply chain concerns, and limited tests with an indication for use in 

asymptomatic individuals.  

In cases of positive results, depending on the procedure, deferring when there are other 

risk mitigation measures in place, including vaccination of healthcare providers and use of 

appropriate PPE, may cause undue harm to the patient and have minimal or no effect on risk of 

transmission from the index patient. This may be especially true for patients who have 

recovered from COVID-19 and are no longer infectious, but who continue to shed non-viable 

SARS-CoV-2 that is detected by highly sensitive NAATs. The panel placed special emphasis on 

the logistics of re-scheduling procedures and increased risk associated with delaying 

procedures. Even in cases where a healthcare provider or another patient contracts COVID-19, 

linking a SARS-CoV-2 acquisition to an asymptomatic individual is difficult, especially when 

community transmission levels are high.  

Additional considerations 

The panel recognized that different procedures may carry different transmission risks. 

While there is a lack of direct evidence, a systematic review of literature from 1990 to 2010 on 

SARS transmission showed that some aerosol generating procedures carried increased risk of 
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transmission to healthcare providers. Specifically, the investigators found that tracheal 

intubation carried the most risk, followed by non-invasive ventilation, tracheotomy, and 

manual ventilation. In contrast, the investigators found no significant increase in risk during 

other intubations, endotracheal suction, bronchoscopy, suction of body fluids, nebulizer 

treatment, administration, and manipulation of supplemental oxygen mask or BiBAP mask, 

defibrillation, chest compression, insertion of nasogastric tube, or collection of expectorated 

sputum. The investigators emphasized that use of appropriate PPE is an important mitigating 

factor, and that in their analysis, it was not possible to assess and exclude transmission events 

due to non-compliant or inappropriate use of PPE.  

Despite limited evidence, testing asymptomatic individuals before solid organ 

transplantation or cellular therapy (hematopoietic cell transplantation or CAR-T cell therapy) is 

recommended at this time by several professional medical societies[102]. 

Conclusions and research needs for this recommendation 

Routine pre-procedure screening of individuals with very low pre-test probability of 

SARS-CoV-2 infection may not provide benefit, based on the evidence identified by the panel. 

Factors such as vaccination status, availability of appropriate PPE, and risk assessment of 

procedures should be considered when considering pre-procedure screening. Studies 

comparing these risks and mitigating measures would be helpful in answering this question 

more definitively.  
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Repeat Testing in COVID-19 Patients Requiring Procedures 

Recommendation 10: The IDSA panel suggests against routinely repeating NAAT before medical 

or surgical procedures in patients with a recent history of COVID-19 (conditional 

recommendation, very low certainty evidence). 

• Remarks:  

o NAAT is used to determine presence of SARS-CoV-2 RNA, which may not represent 

infectious virus. 

o Detection of SARS-CoV-2 RNA in respiratory specimens without evidence of 

infectious virus has been reported widely.  

o Conversely, the IDSA panel was unable to find definitive evidence demonstrating 

that a negative NAAT result following a positive result is proof that a patient is no 

longer infectious. 

o The IDSA panel concluded that data were insufficient to establish SARS-CoV-2 

infectiousness of a patient based on Ct value results. 

o Decisions on the timing of a procedure in a patient with prior SARS CoV-2 infection 

must balance the risk to the patient against the risks of delaying or avoiding the 

planned procedure, and should consider patient-related factors (e.g., vaccination 

status, symptomatic status, age), procedure-related factors (e.g., level of urgency, 

whether procedure generates aerosols), and procedural area infection control 

practices. 

Summary of the evidence 

We did not identify any studies that directly assessed a strategy of NAAT testing for 

SARS-CoV-2 versus no testing in patients with a prior diagnosis of COVID-19. The patient-

centered outcomes of interest include risk of complications or poor procedural outcomes 

related to SARS CoV-2 infection, as well as risk of transmission to healthcare providers and 

other patients.  
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We identified five cohort studies [103-107] that addressed the prognosis for individuals 

with SARS-CoV-2 infection who underwent procedures. The surgeries included in those studies 

are all operative procedures that are routinely performed in an operating theater by a surgeon, 

which may vary in the level of surgical difficulty. Some studies excluded emergency surgery 

from the analysis [106, 107] while the rest included emergency and non-emergency operations 

[103-105]. In all studies, the outcomes were correlated to time since COVID-19 diagnosis. The 

diagnostic criteria for SARS-CoV-2 infection differed by study, ranging from NAAT to chest 

imaging plus symptoms. No repeat testing strategies were identified.  

Data from early in the pandemic indicate that individuals with peri-operative SARS-C-V-2 

NAAT positivity may have had an increased risk of post-operative complications [103, 104]. The 

symptom status of patients may have played a role in that symptomatic patients had a higher 

reported risk of complications [105]. Among patients with SARS-CoV-2 infection who undergo 

operative procedures, there may be an increased risk of complications if the procedure is 

performed within 0-8 weeks of diagnosis, but not after 8 weeks [105-107]. Vaccinated 

individuals may have a reduced risk of post-procedural complications. [106].  In contrast, a 

study published after the literature review for this guideline was completed but that included 

patients from early in the COVID-19 pandemic found a decreasing risk of major postoperative 

cardiovascular events that was associated with time from an initial positive diagnostic SARS-

CoV-2 test result (adjusted OR [aOR], 0.99 [per 10 days after diagnosis of SARS-CoV-2 infection]; 

95% CI, 0.98-1.00; P = .006.) [108] This association held for patients who had had at least one 

dose of SARS-CoV-2 vaccine.  

None of these studies addressed whether results of repeat SARS-CoV-2 molecular 

testing could help to predict the risk of post-operative morbidity in patients with a recent 

history of SARS-CoV-2 infection. Due to significant limitations of the available evidence, the 

IDSA panel agreed that overall certainty of evidence was very low. 

Benefits and harms 

SARS-CoV-2 infection, especially early in the pandemic, was associated with adverse post-

operative outcomes, including an increased risk of vascular thrombosis, prolonged intubation in 
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patients who undergo thoracic surgery, and increased mortality [103, 109, 110]. The IDSA panel 

found no evidence that repeating NAAT in a patient with a recent diagnosis of SARS-CoV-2 

infection would help to mitigate that risk. Potential harms of testing include unnecessarily 

delaying a procedure in a patient because of a positive test, or risk of infection transmission to 

healthcare providers or other patients if appropriate transmission-based precautions are not 

used when caring for a patient with a negative test but who is still infectious.  

Additional considerations 

None. 

Conclusions and research needs for this recommendation 

The existing evidence surrounding postoperative complications in patients with recent 

SARS-CoV-2 infection is derived from time-based studies, with heterogeneous definitions of 

infection. Given the known prolonged positivity of molecular assays such as NAAT, further 

research is needed to correlate molecular test results and patient outcomes.  
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NAAT to Remove Patients with SARS-CoV-2 Infection from Isolation 

Recommendation 11: The IDSA panel suggests against routinely repeating NAAT in patients 

with COVID-19 to guide release from isolation (conditional recommendation, very low certainty 

evidence).  

• Remarks:  

o NAAT is used to determine presence of SARS-CoV-2 RNA, which may not represent 

infectious virus.  

o Detection of SARS-CoV-2 RNA in respiratory specimens for prolonged periods 

without evidence of infectious virus has been reported widely. Predicating release 

from isolation on a negative SARS-CoV-2 NAAT may extend the duration of isolation 

unnecessarily. 

o Conversely, the IDSA panel was unable to find definitive evidence demonstrating 

that a negative NAAT result following a positive result is proof that a patient is no 

longer infectious. 

o The IDSA panel concluded that data were insufficient to establish SARS-CoV-2 

infectiousness of a patient based on Ct value results. 

Summary of evidence 

We identified no studies that directly assessed a strategy of testing versus not testing 

for SARS-CoV-2 to release patients from isolation. No studies included key patient outcomes 

such as transmission events, removal of isolation or return to work.  

We identified four cohort studies [111-114] that assessed the course of positive SARS-

CoV-2 NAAT results in the pre-Omicron era by serially testing patients. In a study of American 

National Football League players, among those who initially tested positive by NAAT, 146 (84%) 

tested negative before day 10 (defined as either a negative result or Ct value >35) [111]. In a 

study evaluating household transmission, over 50% of tested individuals undergoing serial NAAT 

continued to test positive on day 20 [112]. In another study, 61 of 207 (29%) outpatients and 

inpatients in a COVID Care Center remained NAAT positive until days 15-30 [113]. A separate 
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study involving household and non-household exposed contacts noted a mean duration of 

positive RNA molecular assays of 14.6 days [114]. The duration of positive NAAT was reported to 

be consistently longer than the duration of a positive viral culture in two studies [112, 114]. All 

studies were heterogenous in terms of study population, different waves of the pandemic, 

variants and vaccination status of participants. Due to the significant limitation of the available 

evidence, the IDSA panel agreed that overall certainty of evidence was very low. 

Benefits and harms 

Potential benefits of NAAT to remove a patient from isolation might be definitive proof 

that a patient is not infectious. However, such proof does not exist. Potential harms of using 

NAAT to remove a patient from isolation include unnecessary prolongation of isolation and its 

attendant consequences (e.g., unnecessary absence from work, school, or recreational 

activities). Unnecessary financial costs would also accrue and should be considered.  

Additional Considerations 

The decision to remove an individual from isolation involves assessment of the risk of that 

person’s contagiousness. While replication-competent virus as determined by viral culture has 

sometimes been used as a surrogate for infectious virus, viral culture is known to be less sensitive 

for diagnosis of SARS-CoV-2 infection compared to NAAT, and viral culture methods for SARS-

CoV-2 are not standardized. NAAT testing remains positive for days to weeks longer than viral 

culture. Many factors in addition to the presence of replication-competent virus can affect 

transmission risk, including immune status and vaccination history of the index patient and their 

contacts and whether unidirectional or bidirectional masks are worn; length of time of the 

exposure and ventilation of the space in which exposure occurs. The presence of replication-

competent virus in the setting of an outdoor walk between two masked individuals will be 

associated with a much lower risk of infection than if the two individuals meet in a poorly 

ventilated room without masks. Additionally, while it seems intuitive that a negative NAAT result 

following a positive result should correlate with viral clearance and lack of ongoing infectivity, 

this “test of cure” concept has not been confirmed. 
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Conclusions and research needs for this recommendation 

The lack of a gold standard of infectiousness is a major hindrance in the evaluation of any 

diagnostic test methodology which is used to detect infectiousness. Development of a laboratory 

surrogate of contagiousness and of assays for test-of-cure (i.e., test of non-infectiousness) would 

be of value.  
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Molecular Testing at Home 

Recommendation 12: The IDSA panel suggests neither for nor against home-testing for SARS-

CoV-2. (evidence gap).  

Summary of evidence 

We identified no studies that directly compared a strategy of home testing versus 

standard laboratory-based NAAT for SARS-CoV-2 to determine test accuracy. “Home testing” was 

defined as the study authors stating that a test was performed by a patient in their home. We 

identified only one study [64] that assessed home testing using a SARS-CoV-2 NAAT. The reported 

outcome was diagnostic test accuracy. In this study, a NP swab was collected by a healthcare 

provider in an outpatient healthcare facility and tested. The patient collected a second MT swab 

specimen while at home within 1 day of the healthcare provider specimen collection and testing. 

Home testing had a sensitivity of 28/35 (80.0%) and specificity of 140/143 (97.9%) when the 

health care worker NP swab test result was used as the reference test. The lack of consideration 

of other factors (e.g., sample site), confound the ability to assess the effect of home testing alone.  

Benefits and harms 

The certainty of evidence supporting home NAAT for SARS-CoV-2 is too limited to draw 

conclusions about benefits or harms of this approach. Key concerns relate to whether sampling 

at home would lead to lower sensitivity of testing.  

Additional Considerations  

Although over-the-counter home molecular tests are available, they are generally more 

expensive on a per test basis than antigen tests; some home molecular tests require purchase of 

a reader at an additional cost [9]. These operational challenges and increased costs bring into 

question the benefits of home molecular testing, especially when compared with the ease and 

lower cost of home antigen testing. 

Conclusions and research needs for this recommendation 
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If the desire for home SARS-CoV-2 molecular tests rises (e.g., if a new viral variant were 

identified necessitating widespread home sampling), and the logistical challenges of specimen 

type, rapid transport and/or in-home testing and resulting could be resolved, research would 

need to carefully assess the accuracy of this approach versus specimen collection and testing in 

a healthcare setting.  

Discussion 

Molecular tests designed to detect SARS-CoV-2 nucleic acids have become the gold 

standard technology for confirming a diagnosis of COVID-19. Although the U.S. was hampered 

by limited test availability early in the outbreak, there are now more than 275 different 

commercially available molecular SARS-CoV-2 assays, including laboratory-based, rapid, point-

of-care, and over-the-counter home tests, with SARS-CoV-2 NAATs now available in most areas 

of the US. Most tests were granted emergency use authorization by the US FDA; to date, only 

one molecular assay has been granted a de novo, 510(k) clearance [115], which is the usual 

pathway for FDA approval of an in vitro medical device. Despite their EAU status, SARS-CoV-2 

NAATs have demonstrated high levels of accuracy and reproducibility, allowing diagnostic 

testing to play an essential role in the clinical management of patients with COVID-19 and in 

guiding public health responses aimed at curbing the pandemic. While the Department of 

Health and Human Services is planning for the federal COVID-19 Public Health Emergency to 

expire on May 11, 2023 [116], there has been no similar declaration to terminate the  

independent EUA for SARS-CoV-2 diagnostic tests, and it is expected that the EUA will remain in 

effect after this date [117]. If the EUA declaration is terminated, advance notice will be 

published in the federal register, which will start the transition process to normal operations.  

The approval of SARS-CoV-2 diagnostic tests through EUA may have impacted 

recommendations for diagnostic testing indirectly. EUA requires submission to FDA of analytical 

performance data but not clinical performance data. Perhaps because of these requirements, 

the IDSA panel identified few studies that reported clinical performance of a test; most 

recommendations in this guideline are based instead on diagnostic test accuracy. Metrics to 
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measure diagnostic test accuracy include sensitivity, which is the ability of the test to correctly 

identify those with infection, and specificity, the ability of the test to correctly identify those 

without the disease. The positive and negative predictive values of the test are also essential 

for interpreting test results. Calculation of predictive values requires information about the 

prevalence or pre-test probability of SARS-CoV-2 infection. In practice, however, the true 

prevalence of COVID-19 in the community may not be well-defined and may be underestimated 

when test availability is limited or when test results are not reported to public health 

authorities. Recognizing these complexities, the IDSA panel varied estimates of prevalence/pre-

test probability and assay sensitivity and specificity in our analyses based on the available 

literature and public dashboards to mirror what may be encountered in clinical practice.  

The number of published, peer-reviewed studies that informed the current and third 

iteration of the IDSA guideline on molecular diagnostic testing for SARS-CoV-2 is substantially 

increased compared to the number available to inform the second version, which was 

published in 2021. The larger number of articles allowed the panel to exclude from the 

literature review preprints that had not undergone peer review and resulted in greater 

certainty of evidence to support some recommendations. For example, the level of certainty of 

evidence to support a recommendation of NAAT for symptomatic individuals suspected of 

having COVID-19 was deemed very low in 2021 and moderate today. Still, most 

recommendations in this guideline are conditional, with very low or low certainty of evidence 

to support them. Evidence was especially sparse or of poor quality for performance of tests in 

children, immunocompromised individuals, those who had been vaccinated or infected 

previously with SARS-CoV-2, and persons infected with newer SARS-CoV-2 variants such as 

Omicron. Other research needs recognized by the panel include identification of a laboratory 

marker of infectiousness that could be used to guide release of patients with symptomatic or 

asymptomatic COVID-19 from isolation, and studies on the value of testing for asymptomatic 

SARS-CoV-2 infection at the time of hospitalization or before a medical or surgical procedure. 

Additional data on the accuracy of home testing, and on testing specimen sources other than 

NP swabs, are also needed. Ideally, clinical test performance should be determined in 

prospective multicenter studies using a well-defined reference standard as the benchmark for 
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test comparisons. Table 9 outlines the type of clinical studies needed to address the most 

pressing COVID-19 diagnostic knowledge gaps.  

http://www.idsociety.org/COVID19guidelines/dx
https://www.idsociety.org/globalassets/idsa/practice-guidelines/covid-19/diagnostics/idsa-covid-19-gl-dx---supplementary-materials.pdf


Last updated September 5, 2023 and posted online at www.idsociety.org/COVID19guidelines/dx. 

Please check website for most updated version of these guidelines. Supplementary materials can be found 

here. 

Version 3.0.0 

45 

Table 9.  Suggested Diagnostic Studies 

 Diagnostic Research Needs 

Addressing Symptomatic Patients 

Diagnostic Research Needs 

Addressing Asymptomatic 

Individuals Known to Have Been 

Exposed to a COVID-19 Case Patient 

Research 

Needs 

1. Measurements of clinical test 

performance (assay sensitivity 

and specificity) 

2. Specimen type and/or collection 

methods comparisons 

3. Determination of period of 

infectivity; laboratory marker of 

infectivity 

1. Measurements of clinical test 

performance (assay sensitivity 

and specificity) 

2. Percent test positive 

3. Specimen type comparisons 

4. Post-exposure outcomes 

including timing of positive test 

results after exposure 

5. Determination of period of 

infectivity; laboratory marker of 

infectivity 

Study Design • Prospective observational cohort, 

either cross-sectional or 

longitudinal 

• A priori defined diagnostic 

reference standard  

• Same specimen type(s)/methods 

collected from all enrolled 

subjects 

• Prospective observational, 

longitudinal cohort 

• A priori defined diagnostic 

reference standard  

• Same specimen type(s)/methods 

collected from all enrolled 

subjects over time 

Subjects Symptomatic patients suspected to 

have COVID-19 stratified by age 

(children, young adults, elderly 

adults), immune status 

(immunocompromise; prior 

vaccination or SARS-CoV-2 

infection), infecting variant; URI vs 

LRTI 

Asymptomatic individuals known to 

have been exposed to a COVID-19 

case patient stratified by age 

(children versus adults), immune 

status (immunocompromise; prior 

vaccination or SARS-CoV-2 

infection), infecting variant 

Required 

Clinical 

Information 

Age (children, young adults, elderly 

adults), immune status 

(immunocompromise; prior 

• Exposure assessment 

• Details of specimen collection 
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vaccination or SARS-CoV-2 

infection), infecting variant 

• Timing of specimen collection 

relative to exposure 

URI: upper respiratory infection; ILI: influenza-like illness; LRTI: lower respiratory tract infection 
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Conclusions 

The guideline panel used a methodologically rigorous process to critically appraise the 

available diagnostic literature and update SARS-CoV-2 molecular testing recommendations. The 

evidence available for most recommendations remained sparse or of low quality. Based on 

moderate certainty evidence, the IDSA panel recommends NAAT for all symptomatic individuals 

suspected of having COVID-19. The IDSA panel also suggests testing a specimen collected by a 

healthcare provider or patient from the nasopharynx or alternative upper respiratory tract 

specimens once rather than repeat testing. In addition, testing selected asymptomatic 

individuals is suggested when the results will have significant impact on 

isolation/quarantine/usage of PPE. The IDSA panel suggests against routine NAAT of 

asymptomatic individuals before hospitalization or a medical/surgical procedure, although the 

panel recognizes that there may be benefit to testing when PPE is limited, patients must be 

housed in semi-private or multibed rooms, in behavioral health environments, before solid 

organ or hematopoietic stem cell transplantation, or when community transmission levels are 

high. The panel suggests against repeat NAAT to guide removal of isolation in patients with 

COVID-19, given known prolonged viral RNA shedding that may not represent live virus, and the 

lack of documentation that a negative NAAT always correlates with zero risk of transmission. An 

evidence gap precluded making a recommendation about home testing. The critical 

components of future COVID-19 diagnostic studies include use of a well-defined reference 

standard with detailed descriptions of specimen types, collection methods and their timeframe 

after symptom onset or exposure to a laboratory-confirmed case. 
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