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Note : Les recommandations actuelles sont susceptibles d'être modifiées en fonction de nouvelles 

informations et/ou de l'évolution de l'épidémie. 

Recommandations: 

 Commencer dès que possible la validation des tests Ag rapides disponibles sur le 

marché belge : 

o La validation doit être effectuée par Sciensano en collaboration avec le Centre 

national de référence (NRC). 

o La priorité doit être donnée aux tests les plus couramment utilisés. 

o Il convient d'utiliser au maximum les résultats déjà disponibles dans d'autres 

pays. 

o La validation devrait de préférence être effectuée avec d'autres pays européens.  

o Une liste des tests évalués comme ayant des performances suffisantes et une 

liste des tests évalués comme ayant des performances insuffisantes doivent être 

publiées sur le site Web de Sciensano. 

 Dans l'attente des résultats de la validation, les lignes directrices actuelles concernant 

l'utilisation des tests Ag rapides et des autotests doivent être maintenues.  

 L'attention des professionnels de santé et du grand public doit être attirée sur la 

nécessité de faire preuve d'une prudence particulière lorsque le résultat d'un test Ag 

rapide/autotest est négatif et de prendre toutes les mesures de précaution même 

lorsque le résultat est négatif. L'objectif principal d'un autotest est d'écarter la possibilité 

qu'une personne soit hautement contagieuse, mais pas de confirmer qu'elle ne l'est pas. 

 Dans la mesure du possible, les professionnels de santé doivent préférer 

temporairement un écouvillon combiné nez-gorge à un écouvillon nasopharyngé pour la 

détection du COVID-19 (quel que soit le type de test effectué). 
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CONTEXT 

 

There are concerns about the performance of rapid Ag tests to detect the new SARS-CoV-2 

variant, Omicron, and about the use of nasal samples. The use of rapid Ag tests, both 

administered by a health professional (mostly at pharmacies) and as at-home self-tests, is 

currently strongly promoted to reduce the burden on the RT-PCR testing capacity. A possible 

lesser sensitivity for detecting Omicron, compared to previous variants, could result in a large 

number of infections remaining undetected. In addition, the current standard is to detect 

SARS-CoV-2 in nasopharyngeal samples (NPS) and, in the event of self -tests, on mid-turbinate 

or anterior nasal samples. As the Omicron variant may have different kinetics, and could be 

present in the nasopharynx and nose at a later stage during the infection than previous 

variants, this could further increase the number of undetected infections. An advice was 

therefore requested on the use of rapid Ag tests and the type of specimen to collect, now 

that Omicron has become the dominant variant. 

 

DISCUSSION 

Use of rapid Ag tests 

 What was known about the performance of rapid Ag tests before Omicron: 

o Their specificity is high (although not 100%) 

o They perform well in detecting highly infectious individuals and infections with 

high viral load  (sensitivity of around 95%) 

o They perform poorly in detecting infections with low viral load (<50%)  

o Therefore, they can miss infections in the early (pre-symptomatic) phase  

o They do not perform sufficiently well on saliva samples 

o Self-administered rapid Ag tests have a higher risk of failure than provider-

administered tests 

 What is known about their performance for detecting Omicron, compared to previous 

variants 

o One in-vitro study found an on average lower analytical sensitivity to detect 

Omicron compared to other variants 

o On the other hand, another in-vitro study evaluated one rapid Ag test (Abbott) and 

concluded it was sufficiently effective in detecting Omicron, s imilar to other 

variants. 

o Two clinical studies found a low sensitivity in detecting positive Omicron samples, 

even when viral load was high or viral culture positive , particularly in the early 

phase of infection. Another clinical study found, however, a si milar sensitivity as 

was observed in prior variants. 

o Results from evaluations by specific countries are inconclusive. The UK and the 

Netherlands report reassuring preliminary results, while the US reports a 

potentially reduced sensitivity. 

o As far as known, no agency has as yet updated its guidance on the use of rapid Ag 

tests. 
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 There is a need to validate the rapid Ag tests currently sold in Belgium, or at least the ones 

that are most commonly sold in Belgium. The objective of this validation is double: (1) to 

validate which brands have an acceptable performance, and which brands don’t; (2) to 

validate their performance in the detection of Omicron, compared to previous variants.  

 The commissariat has already requested Sciensano and the FAGG/AFMPS to initiate such 

a validation process. It was agreed that this is best done in collaboration with the National 

Reference Centre.  

 Some countries, such as Germany, have already done this type of validation exercise. 

Possibly their findings could be used for the Belgian validation, and possibly this validation 

could be done in conjunction with other neighboring countries.  

 A similar validation exercise has been done in the past for rapid antibody tests.  

 FAGG/AFMPS cannot prohibit the use of rapid Ag tests that received CE-marking. 

Sciensano can, on the other hand, always publish a list of the tests that have been 

validated as sufficiently performant and a list of the tests that have been shown as 

insufficiently performant. This list can then serve as guidance for GPs, pharmacists and 

supermarkets.  

 While awaiting  the results of this validation exercise, there is no need to change the 

current indications for the use of rapid Ag tests/ self-tests. However, health providers and 

the public need to be made aware that they perform poorly in detecting infections with 

low viral load. 

 There is a risk of false negative results in case of lower excretion and inadequate sampling.  

Therefore, a negative result can never be a reason to stop respecting the precautionary 

measures in place. 

Type of specimens to use for Omicron detection 

 What was known about the use of different specimens before Omicron: 

o Nasopharyngeal and combined nose-throat swabs have the highest sensitivity 

(although not 100%) 

o RT-PCR on saliva specimens, in particular if obtained through enhanced collection, 

performs similarly when viral load is high, but somewhat less when it is low 

(asymptomatic individuals). 

o Rapid Ag tests do not perform well on saliva specimens. 

o Nasal swabs perform well when viral load is high and in symptomatic people. In 

asymptomatic people they have probably a lower, but still acceptable, sensitivity 

than nasopharyngeal swabs. 

o Self-collected nose-throat swabs perform probably slightly less well compared to 

health care provider collected nose-throat swabs. 

 What is known about the use of different specimens for the detection of Omicron:  

o One study found a better sensitivity for detecting Omicron by RT-PCR on saliva 

swabs than by RT-PCR on mid-turbinate nasal swabs, while for the detection of 
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Delta it was the opposite. The study was, however, small with large overlapping 

confidence intervals. 

o Anecdotal evidence is circulating on Twitter about a higher chance of testing 

positive when using throat samples compared to nasal samples (mostly in a 

context of self-testing). 

o As far as known, no agency has as yet updated its guidance on the type of 

specimen to use. 

 The evidence of different kinetics of the Omicron variant, compared to previ ous variants, 

and a later presentation in the nasal area is still very limited. 

 Nevertheless, caution has to be taken and wherever possible a combined nose -throat 

swab should be temporarily (until there is more evidence) preferred above a 

nasopharyngeal swab.  

 For self-testing this recommendation is not possible, because self -tests are only approved 

to be used according the manufacturer’s instructions. In addition, it is not sure if the 

provided swab is appropriate for throat swabbing. 

 

RECOMMENDATIONS 

 To initiate as soon as possible the requested validation exercise of the rapid Ag tests/self-

tests available on the Belgian market. 

o The validation should be done by Sciensano in collaboration with the National 

Reference Centre. 

o Priority should be given to the most commonly used tests. 

o Results already available from other countries should be used as much as possible. 

o The validation is preferably done together with some of the other European 

countries. 

o A list of tests evaluated as sufficiently performant and a list of tests evaluated as 

insufficiently performant should be published on the Sciensano website.  

 While awaiting the results of the validation exercise, maintain the current indications for 

the use of rapid Ag tests and self-tests. 

 Issue an alert for health care providers and communicate to the general public that special 

care has to be taken when the result of a rapid Ag test/ self -test is negative and that even 

with a negative result all precautionary measures still need to be respected. The main 

purpose of a self-test is to exclude that a person is highly contagious, but not to confirm 

that he/she is not infected. 

 To issue an alert for health care providers that, as much as possible, temporarily a 

combined nose-throat swab is preferred above a nasopharyngeal swab for the detection 

of COVID-19 (regardless of the type of test performed). 
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BACKGROUND 

Current guidelines 

The current indications for rapid Ag tests are available at the Sciensano website1. In summary: 

 They are recommended in patients with symptoms<=5 days 

 They can be used, by or under supervision of a health care provider:  

o in returning and arriving travelers, and departing travelers if allowed by the 

country of destination 

o for obtaining a CST and for pre-event screenings 

o in repetitive screening programs 

 They can be used as self-tests: 

o out of courtesy before contacts with people outside the household 

o after an at-risk contact, including in partially or non-vaccinated high-risk contacts 

to terminate quarantine earlier  

The current guidelines on the use of different specimens is also available at the Sciensano 

website2. In summary: 

 The preferred sample is either a (health care provider-administered) nasopharyngeal 

or a combined nose-throat swab 

 Saliva specimens are acceptable, but only if tested with RT-PCR: 

o in patients with symptoms<=5 days 

o in repetitive screenings 

o for obtaining a CST and for pre-event screenings, if under supervision of a 

health care provider 

o if a nasopharyngeal or combined nose-throat swab is impossible or very 

difficult (for example very young children, too much pain or discomfort…)  

 Nasal swabs (anterior or mid-turbinate) are acceptable: 

o in patients with symptoms<=5 days in which a nasopharyngeal or combined 

nose-throat swab is impossible or very difficult 

o for self-testing 

 

Scientific evidence 

Performance of rapid Ag tests, pre-Omicron 

A review of the literature with regards to the performance of rapid Ag tests and self-tests was 

done for the recent advice on the use of self-tests (20211223_Advice RAG_update indications 

for self-testing_NL.pdf (sciensano.be)).  

                                              

1 Snelle antigeen (Ag) testen | Coronavirus Covid-19 (sciensano.be) or Tests rapides antigéniques (Ag) | Coronavirus 
Covid-19 (sciensano.be) 
2 Staalafname | Coronavirus Covid-19 (sciensano.be) or Prélèvement d'échantillons | Coronavirus Covid-19 
(sciensano.be) 

https://covid-19.sciensano.be/sites/default/files/Covid19/20211223_Advice%20RAG_update%20indications%20for%20self-testing_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20211223_Advice%20RAG_update%20indications%20for%20self-testing_NL.pdf
https://covid-19.sciensano.be/nl/procedures/snelle-antigeen-ag-testen
https://covid-19.sciensano.be/fr/procedures/tests-rapides-antigeniques-ag
https://covid-19.sciensano.be/fr/procedures/tests-rapides-antigeniques-ag
https://covid-19.sciensano.be/nl/procedures/staalafname
https://covid-19.sciensano.be/fr/procedures/prelevement-dechantillons
https://covid-19.sciensano.be/fr/procedures/prelevement-dechantillons
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In brief, multiple studies have been published validating the performance of specific rapid Ag 

tests, and several systematic reviews and meta-analyses of these studies have already been 

done (1–4). In addition, some countries have validated large number of brands before 

authorizing them in the country (5,6). Overall, performance of tests in clinical practice differs 

markedly from the manufacturers reported performance, and varies substantially across 

studies and across brands. The main determinant of the sensitivity of the tests is viral load, 

with on average an overall sensitivity around 70-75%, a sensitivity of around 96% when viral 

load is very high (Ct<20), and of around 50% when viral load is low (Ct>=25). Specificity is on 

average around 99%.  

A study by the NRC, comparing the performance of a breath test with PCR and rapid Ag tests 

on NPS, prospectively followed high-risk contacts from an early phase onwards and found 

that rapid Ag tests performed poorly in the early and late stages of infection (7). During the 2 

days prior to onset of symptoms, rapid antigen tests only detected half of the positive 

patients. 

 

Several studies have, prior to Omicron, shown reduced sensitivity when using saliva 

specimens, sometimes to alarmingly low levels (8–15); and sensitivity is less when the test is 

self-administered compared to administered by a health professional (8,16,17). 

Performance of rapid Ag tests for the detection of Omicron 

In-vitro studies 

A study in Switzerland evaluated in-vitro analytical sensitivity of 7 rapid Ag tests using cultured 

SARS-CoV-2 Omicron variant, and compared this to earlier data on previous variants (18). 

Analytical sensitivity to detect Omicron was lower than for the other variants in most tests 

evaluated, although with considerable heterogeneity across variants and between individual 

assays. As possible explanation, the authors mention the different epitopes used in each test, 

potentially affected by the mutations in the nucleocapsid.  

In addition, the authors evaluated retrospectively the sensitivity of five rapid Ag tests on 10 

nasopharyngeal specimens that had tested positive for Omicron with RT-PCR (19). With 

exception of one test, all tests had failures in detecting infections with high viral load and 

positive on culture. 
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A study in the US validated the Abbott BinaxNow assay on anterior nasal swabs that had 

tested positive with RT-PCR (20). They tested two omicron variant specimens and two delta 

variant specimens and the results were interpreted by three dif ferent readers. The four 

specimens with concentrations of 100,000 copies/swab or greater were positive with both 

the delta and omicron variant specimens. Assay sensitivity was diminished below that, with 

positive results in 1/4 omicron specimens and 1/3 of  delta specimens (with the fourth delta 

specimen resulting in discordant reads between reviewers). All specimens with 2,500 

copies/swab were interpreted as negative. The authors conclude that the results are 

qualitatively similar to results with previous variants suggesting that the BinaxNow assay 

can detect the Omicron variant. 

The USA’s FDA monitors the potential impact of genetic variants on antigen tests in 

collaboration with the NIH. On 28 December 2021, the FDA reported that they recently 

performed preliminary studies evaluating some antigen tests using patient samples 

containing live virus, and that early data suggests that antigen tests do detect the omicron 

variant but may have reduced sensitivity (21). This was in contrast with initial laboratory 

tests using heat-inactivated samples, in which the performance was similar to previous 

variants. The FDA stresses that this needs to be confirmed by clinical studies and continues to 
authorize the use of rapid Ag tests.  

In its Technical briefing of 17 December 2021, the UK Health Security Agency reports that 

preliminary results of a laboratory evaluation of the rapid Ag tests in use by NHS Test and 

Trace indicate a comparable sensitivity to that observed for previous strains of SARS-CoV-2 

including Delta (22).   

The RIVM of the Netherlands assessed the analytical sensitivity of 7 rapid Ag self -tests using 

cultured Omicron samples (23). At high viral load (>=1.35E+04 TCID50/ml; ~Ct<19.5) samples 

from all RATs tested positive in triplicate. At a concentration of 2.70E+03 TCID50/ml, 3 RATS 

had weak positive results, and at a concentration of <=5.41E+02 TCID50/ml (~Ct>24.5) no 

samples tested positive. The authors conclude that 4 RATS meet the pre -established criteria 

without discussion, and that the reason for the weak positive results was probably due to the 

smaller tip of the swab that was used. They conclude that the performance of the tested rapid 

Ag self-tests is similar to evaluations with previous clades and not affected by the Omicron 
variant, and therefore meeting the pre-set criteria. 

Clinical studies 

A study in the US compared the performance of rapid Ag tests (Quidel QuickVue At-Home 

OTC COVID-19 Test and Abbott BinaxNOW COVID-19 Antigen Self-Test) on self-collected nasal 

swabs with RT-PCR on saliva, in Omicron outbreaks at the workplace during December 2021 

(24). 62 matched pairs of 30 individuals were compared. Viral dynamics and discordance in 

test results are shown in the figure below. The rapid Ag tests were mostly negative in the 

first 3 days after the first positive RT-PCR test, including in several cases where the viral load 

was already high. In four cases transmission during this early phase was confirmed. The 

authors conclude that rapid Ag tests may not be as fit-for-purpose in routine workplace 

screening to prevent asymptomatic spread of Omicron, compared to prior variants, given the 



8 
 

shorter time from exposure to infectiousness and lower infectious doses sufficient for 

transmission. 

 

In a study in San Francisco (US), 731 nasal samples of test center attendees that had been 

tested for different reasons with RT-PCR were retested with a rapid Ag test (Abbott 

BinaxNow) (25). Of the 296 samples that had tested positive 97% were estimated to be 

Omicron. Sensitivity of the Ag test was 95.2% (95% CI 92-98%); 82.1% (95% CI 77-87%) and 

65.2% (95% CI 60-70%) for Ct thresholds of < 30, < 35 and no threshold, respectively. The 

authors conclude that sensitivity is similar to that observed for prior variants.  

Performance of different type of specimens to detect SARS-CoV-2, pre-Omicron 

A review of the literature on the performance of different type of specimens in the pre -

Omicron era is available in previous advices (20210906_Advice_RAG_Update use of saliva and 

anterior nasal samples_NL.pdf (sciensano.be); 20210614_Advice_RAG_Saliva and self-

collected nose-throat swabs_NL.pdf (sciensano.be); 20210517_Advice_RAG_Use of saliva for 

rapid Ag testing_NL.pdf (sciensano.be); 20210517_Advice_RAG_Use of nasal swabs_NL.pdf 

(sciensano.be)).  

In summary: 

With regards to RT-PCR on saliva specimens, several systematic reviews and meta-analyses 

have been published, including mostly studies among symptomatic patients and coming to 
same conclusions (26–34): 

 RT-PCR on saliva samples in symptomatic people generally has a somewhat lesser 

sensitivity than on nasopharyngeal swabs (NPS) - a loss of about 2-5% - and detects about 
85% of positive cases. 

 Viral load in saliva samples is usually higher than in nasopharyngeal samples, indicating 
that it are mostly cases with a low viral load that are undetected. 

 Sensitivity is almost equal to nasopharyngeal swabs in patients with recent/severe 
symptoms or high viral load. 

 Most reviews conclude that saliva is an acceptable alternative specimen collection 
method in a context of diagnosis in ambulatory care. 

 There is some evidence that sensitivity in self-collected samples is lower than in saliva 

specimens collected under supervision (35). 

https://covid-19.sciensano.be/sites/default/files/Covid19/20210906_Advice_RAG_Update%20use%20of%20saliva%20and%20anterior%20nasal%20samples_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20210906_Advice_RAG_Update%20use%20of%20saliva%20and%20anterior%20nasal%20samples_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20210614_Advice_RAG_Saliva%20and%20self-collected%20nose-throat%20swabs_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20210614_Advice_RAG_Saliva%20and%20self-collected%20nose-throat%20swabs_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20210517_Advice_RAG_Use%20of%20saliva%20for%20rapid%20Ag%20testing_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20210517_Advice_RAG_Use%20of%20saliva%20for%20rapid%20Ag%20testing_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20210517_Advice_RAG_Use%20of%20nasal%20swabs_NL.pdf
https://covid-19.sciensano.be/sites/default/files/Covid19/20210517_Advice_RAG_Use%20of%20nasal%20swabs_NL.pdf
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 Enhanced saliva collection, such as after deep throat clearing or gargling, performs better 
than simply spitting or drooling. 

There is less evidence on the performance of RT-PCR on saliva specimens in asymptomatic 

people, but studies including both symptomatic and asymptomatic people consistently find a 
lower sensitivity in asymptomatic people (36–38), probably because of the lower viral load. 

Studies on the performance of RT-PCR on saliva in children often have small sample sizes and 

are mostly in older (>6 years) and symptomatic children (39–43).  

As mentioned above, several studies assessing rapid Ag tests on saliva specimens have shown 

alarmingly low sensitivity levels (8–15). 

The performance of self-collected combined nasal-throat swabs, was only evaluated in a few 

studies, mostly among symptomatic people and always using RT-PCR, and often showed 

discrepant results (44–49). Overall, the conclusion is that the sensitivity is slightly less 

compared to a health care provider-collected nasal-throat or nasopharyngeal swab. 

With regards to the performance of self-collected nasal swabs, most studies were among 

symptomatic people and many are of low quality or have a small sample size. Most assessed 

self-collection under supervision in a health setting and very few assessed at-home self-

collection. There is sufficient evidence of good concordance between self-administered 

supervised nasal swabs and HCP-collected nasopharyngeal swabs among symptomatic 

outpatients (50–53). Only one study of good quality evaluated RT-PCR testing on at-home 

self-collected nasal swabs and found comparable results with HCP-collected nasopharyngeal 

swabs (54). Only one study of good quality evaluated at-home rapid Ag self-testing and found 

slightly lower sensitivity compared with PCR on HCP-collected nasopharyngeal swabs among 

patients with high viral load (17).    

Performance of different specimens for the detection of Omicron 

A study in South Africa recruited 382 symptomatic patients presenting for SARS-CoV-2 testing 

between August and December 2021 (55). Paired mid-turbinate nasal and saliva swabs were 

collected and tested by RT-PCR. The positive percent agreement (≈sensitivity) for the Delta 

variant was 71% (95% CI: 53-84%) for the saliva samples and 100% (95% CI: 89-100%) for the 

mid-turbinate samples, using being positive on either sample as reference.  For the Omicron 

variant saliva and mid-turbinate swabs had a 100% (95% CI: 90-100%) and 86% (95% CI: 71-

94%) PPA, respectively. The median time from symptom onset to positive test was 3 days 

(range: 1-10) for Delta and 2 days for Omicron (range: 0-7). The authors conclude that 

Omicron has higher viral shedding in saliva relative to nasal samples, in contrast to Delta. 

One possible hypothesis for the low sensitivity of the rapid Ag tests on self-collected nasal 

swabs, compared to RT-PCR on saliva, in the early phase of infection, that was encountered 

in the above mentioned clinical study in the US (24), is that the low sensitivity is due to a later 
presentation of the virus in the nasal area. 
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International guidelines 

No changes in recommendations by international agencies or countries with regards to the 

use of rapid Ag tests or nasal samples were identified.  

 

REFERENCES 

1.  Dinnes J, Deeks JJ, Adriano A, Berhane S, Davenport C, Dittrich S, et al. Rapid, point‐
of‐care antigen and molecular‐based tests for diagnosis of SARS‐CoV‐2 infection. 
Cochrane Database of Systematic Reviews [Internet]. 2020 [cited 2020 Oct 1];(8). 
Available from: 
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013705/full  

2.  Brümmer LE, Katzenschlager S, Gaeddert M, Erdmann C, Schmitz S, Bota M, et al. 
Accuracy of novel antigen rapid diagnostics for SARS-CoV-2: A living systematic 
review and meta-analysis. PLoS Med. 2021 Aug;18(8):e1003735.  

3.  Lee J, Song J-U, Shim SR. Comparing the diagnostic accuracy of rapid antigen 
detection tests to real time polymerase chain reaction in the diagnosis of SARS-CoV-2 
infection: A systematic review and meta-analysis. J Clin Virol. 2021 Sep 
16;144:104985.  

4.  Hawthorne G, Harvey A. Field clinical performance of SARS-CoV-2 point-of-care 
diagnostic tests: a living systematic review of trials up to 17th of August, 2021 
[Internet]. 2021 Nov [cited 2021 Dec 14] p. 2021.09.20.21263509. Available from: 
https://www.medrxiv.org/content/10.1101/2021.09.20.21263509v2 

5.  Scheiblauer H, Filomena A, Nitsche A, Puyskens A, Corman VM, Drosten C, et al. 
Comparative sensitivity evaluation for 122 CE-marked rapid diagnostic tests for SARS-
CoV-2 antigen, Germany, September 2020 to April 2021. Eurosurveillance. 2021 Nov 
4;26(44):2100441.  

6.  Peto T, Team UC-19 LFO. COVID-19: Rapid Antigen detection for SARS-CoV-2 by 
lateral flow assay: a national systematic evaluation for mass-testing. medRxiv. 2021 
Jan 26;2021.01.13.21249563.  

7.  Molecular Detection of SARS-Cov-2 in Exhaled Breath Using a Portable Sampler | 
Research Square [Internet]. [cited 2021 Dec 22]. Available from: 
https://www.researchsquare.com/article/rs-1104361/v1 

8.  Schuit E, Venekamp RP, Veldhuijzen IK, Bijllaardt W van den, Pas SD, Stohr JJJM, et 
al. Accuracy and usability of saliva and nasal rapid antigen self-testing for detection of 
SARS-CoV-2 infection in the general population: a head-to-head comparison [Internet]. 
2021 Dec [cited 2021 Dec 14] p. 2021.12.08.21267452. Available from: 
https://www.medrxiv.org/content/10.1101/2021.12.08.21267452v1 

9.  Nagura-Ikeda M, Imai K, Tabata S, Miyoshi K, Murahara N, Mizuno T, et al. Clinical 
Evaluation of Self-Collected Saliva by Quantitative Reverse Transcription-PCR (RT-
qPCR), Direct RT-qPCR, Reverse Transcription-Loop-Mediated Isothermal 
Amplification, and a Rapid Antigen Test To Diagnose COVID-19. J Clin Microbiol. 2020 
Aug 24;58(9).  



11 
 

10.  Yokota I, Sakurazawa T, Sugita J, Iwasaki S, Yasuda K, Yamashita N, et al. 
Performance of qualitative and quantitative antigen tests for SARS-CoV-2 in early 
symptomatic patients using saliva. medRxiv. 2020 Nov 10;2020.11.06.20227363.  

11.  Agulló V, Fernández-González M, Ortiz de la Tabla V, Gonzalo-Jiménez N, García JA, 
Masiá M, et al. Evaluation of the rapid antigen test Panbio COVID-19 in saliva and 
nasal swabs in a population-based point-of-care study. J Infect. 2020 Dec 9;  

12.  Kritikos A, Caruana G, Brouillet R, Miroz J-P, Samia A-M, Geraldine S, et al. Sensitivity 
of rapid antigen testing and RT-PCR performed on nasopharyngeal swabs versus 
saliva samples in COVID-19 hospitalized patients: results of a prospective comparative 
trial (RESTART). medRxiv. 2021 Apr 15;2021.04.09.21255105.  

13.  Seitz T, Schindler S, Winkelmeyer P, Zach B, Wenisch C, Zoufaly A, et al. Evaluation 
of rapid antigen tests based on saliva for the detection of SARS-CoV-2. J Med Virol. 
2021 Jul;93(7):4161–2.  

14.  Schildgen V, Demuth S, Lüsebrink J, Schildgen O. Limits and opportunities of SARS-
CoV-2 antigen rapid tests – an experience based perspective. medRxiv. 2020 Oct 
30;2020.09.22.20199372.  

15.  Uwamino Y, Nagata M, Aoki W, Nakagawa T, Inose R, Yokota H, et al. Accuracy of 
rapid antigen detection test for nasopharyngeal swab specimens and saliva samples in 
comparison with RT-PCR and viral culture for SARS-CoV-2 detection. J Infect 
Chemother. 2021 Jul;27(7):1058–62.  

16.  Peto et al. COVID-19: Rapid Antigen detection for SARS-CoV-2 by lateral flow assay: a 
national systematic evaluation for mass-testing | medRxiv [Internet]. [cited 2021 Feb 
25]. Available from: https://www.medrxiv.org/content/10.1101/2021.01.13.21249563v2  

17.  Stohr JJJM, Zwart VF, Goderski G, Meijer A, Nagel-Imming CRS, Kluytmans-van den 
Bergh MFQ, et al. Self-testing for the detection of SARS-CoV-2 infection with rapid 
antigen tests for people with suspected COVID-19 in the community. Clin Microbiol 
Infect. 2021 Aug 4;S1198-743X(21)00434-1.  

18.  Analytical sensitivity of seven SARS-CoV-2 antigen-detecting rapid tests for Omicron 
variant | medRxiv [Internet]. [cited 2022 Jan 6]. Available from: 
https://www.medrxiv.org/content/10.1101/2021.12.18.21268018v1 

19.  Ep 217-5 Omicron _Ag_RDTs_20220102.pdf [Internet]. [cited 2022 Jan 7]. Available 
from: https://www.icpcovid.com/sites/default/files/2022-01/Ep%20217-
5%20Omicron%20_Ag_RDTs_20220102.pdf 

20.  Regan J, Flynn JP, Choudhary MC, Uddin R, Lemieux J, Boucau J, et al. Detection of 
the omicron variant virus with the Abbott BinaxNow SARS-CoV-2 Rapid Antigen Assay 
[Internet]. 2021 Dec [cited 2022 Jan 6] p. 2021.12.22.21268219. Available from: 
https://www.medrxiv.org/content/10.1101/2021.12.22.21268219v1 

21.  Health C for D and R. SARS-CoV-2 Viral Mutations: Impact on COVID-19 Tests. FDA 
[Internet]. 2021 Dec 28 [cited 2022 Jan 6]; Available from: https://www.fda.gov/medical -
devices/coronavirus-covid-19-and-medical-devices/sars-cov-2-viral-mutations-impact-
covid-19-tests 

22.  SARS-CoV-2 variants of concern and variants under .pdf [Internet]. [cited 2022 Jan 6]. 
Available from: 



12 
 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachme
nt_data/file/1042688/RA_Technical_Briefing_32_DRAFT_17_December_2021_2021_1
2_17.pdf 

23.  Technical-evaluation-of-SARS-CoV-2-Self-test-with-omicron-variant_Final.pdf 
[Internet]. [cited 2022 Jan 6]. Available from: 
https://www.rivm.nl/sites/default/files/2021-12/Technical-evaluation-of-SARS-CoV-2-
Self-test-with-omicron-variant_Final.pdf 

24.  Adamson BJ, Sikka R, Wyllie AL, Premsrirut PK. Discordant SARS-CoV-2 PCR and 
Rapid Antigen Test Results When Infectious: A December 2021 Occupational Case 
Series [Internet]. 2022 Jan [cited 2022 Jan 6] p. 2022.01.04.22268770. Available from: 
https://www.medrxiv.org/content/10.1101/2022.01.04.22268770v1 

25.  Schrom J, Marquez C, Pilarowski G, Wang G, Mitchell A, Puccinelli R, et al. Direct 
Comparison of SARS Co-V-2 Nasal RT- PCR and Rapid Antigen Test (BinaxNOWTM) 
at a Community Testing Site During an Omicron Surge [Internet]. 2022 Jan [cited 2022 
Jan 10] p. 2022.01.08.22268954. Available from: 
https://www.medrxiv.org/content/10.1101/2022.01.08.22268954v1 

26.  Tsang NNY, So HC, Ng KY, Cowling BJ, Leung GM, Ip DKM. Diagnostic performance 
of different sampling approaches for SARS-CoV-2 RT-PCR testing: a systematic review 
and meta-analysis. Lancet Infect Dis. 2021 Apr 12;  

27.  Khiabani K, Amirzade-Iranaq MH. Are saliva and deep throat sputum as reliable as 
common respiratory specimens for SARS-CoV-2 detection? A systematic review and 
meta-analysis. Am J Infect Control. 2021 Mar 24;  

28.  Butler-Laporte G, Lawandi A, Schiller I, Yao MC, Dendukuri N, McDonald EG, et al. 
Comparison of Saliva and Nasopharyngeal Swab Nucleic Acid Amplification Testing for 
Detection of SARS-CoV-2: A Systematic Review and Meta-analysis. JAMA Intern Med. 
2021 Jan 15;  

29.  Moreira VM, Mascarenhas P, Machado V, Botelho J, Mendes JJ, Taveira N, et al. 
Diagnosis of SARS-Cov-2 Infection by RT-PCR Using Specimens Other Than Naso- 
and Oropharyngeal Swabs: A Systematic Review and Meta-Analysis. Diagnostics 
(Basel). 2021 Feb 21;11(2).  

30.  Bastos ML, Perlman-Arrow S, Menzies D, Campbell JR. The Sensitivity and Costs of 
Testing for SARS-CoV-2 Infection With Saliva Versus Nasopharyngeal Swabs : A 
Systematic Review and Meta-analysis. Ann Intern Med. 2021 Apr;174(4):501–10.  

31.  Lee RA, Herigon JC, Benedetti A, Pollock NR, Denkinger CM. Performance of Saliva, 
Oropharyngeal Swabs, and Nasal Swabs for SARS-CoV-2 Molecular Detection: a 
Systematic Review and Meta-analysis. J Clin Microbiol. 2021 Apr 20;59(5).  

32.  Ibrahimi N, Delaunay-Moisan A, Hill C, Teuff GL, Rupprecht J-F, Thuret J-Y, et al. 
Screening for SARS-CoV-2 by RT-PCR: saliva or nasopharyngeal swab? Systematic 
review and meta-analysis. medRxiv. 2021 Feb 12;2021.02.10.21251508.  

33.  Khurshid Z, Zohaib S, Joshi C, Moin SF, Zafar MS, Speicher DJ. Saliva as a non-
invasive sample for the detection of SARS-CoV-2: a systematic review [Internet]. 2020 
May [cited 2021 Aug 26] p. 2020.05.09.20096354. Available from: 
https://www.medrxiv.org/content/10.1101/2020.05.09.20096354v1 



13 
 

34.  Kivelä JM, Jarva H, Lappalainen M, Kurkela S. Saliva-based testing for diagnosis of 
SARS-CoV-2 infection: A meta-analysis. J Med Virol. 2021 Mar;93(3):1256–8.  

35.  Fernández-González M, Agulló V, de la Rica A, Infante A, Carvajal M, García JA, et al. 
Performance of Saliva Specimens for the Molecular Detection of SARS-CoV-2 in the 
Community Setting: Does Sample Collection Method Matter? J Clin Microbiol. 2021 
Mar 19;59(4).  

36.  Nacher M, Mergeay-Fabre M, Blanchet D, Benoit O, Pozl T, Mesphoule P, et al. 
Prospective Comparison of Saliva and Nasopharyngeal Swab Sampling for Mass 
Screening for COVID-19. Front Med (Lausanne). 2021;8:621160.  

37.  Kernéis S, Elie C, Fourgeaud J, Choupeaux L, Delarue SM, Alby M-L, et al. Accuracy 
of saliva and nasopharyngeal sampling for detection of SARS-CoV-2 in community 
screening: a multicentric cohort study. Eur J Clin Microbiol Infect Dis. 2021 Aug 3;  

38.  Congrave-Wilson Z, Lee Y, Jumarang J, Perez S, Bender JM, Bard JD, et al. Change 
in Saliva RT-PCR Sensitivity Over the Course of SARS-CoV-2 Infection. JAMA 
[Internet]. 2021 Aug 13 [cited 2021 Aug 27]; Available from: 
https://doi.org/10.1001/jama.2021.13967 

39.  Alenquer M, Silva TM, Akpogheneta O, Ferreira F, Vale-Costa S, Medina-Lopes M, et 
al. Saliva molecular testing bypassing RNA extraction is suitable for monitoring and 
diagnosing SARS-CoV-2 infection in children [Internet]. 2021 Aug [cited 2021 Aug 25] 
p. 2021.08.11.21261899. Available from: 
https://www.medrxiv.org/content/10.1101/2021.08.11.21261899v1 

40.  von Linstow M-L, Kruse A, Kirkby N, Marie Søes L, Nygaard U, Poulsen A. Saliva is 
inferior to nose and throat swabs for SARS-CoV-2 detection in children. Acta Paediatr. 
2021 Jul 29;  

41.  Banerjee D, Sasidharan A, Abdulhamid A, Orosco EM, Watts JL, Schuster JE, et al. 
Diagnostic Yield of Saliva for SARS-CoV-2 Molecular Testing in Children. J Pediatric 
Infect Dis Soc. 2021 Jul 26;piab058.  

42.  Oliver J, Tosif S, Lee L-Y, Costa A-M, Bartel C, Last K, et al. Adding saliva testing to 
oropharyngeal and deep nasal swab testing increases PCR detection of SARS-CoV-2 
in primary care and children. Med J Aust. 2021 Jul 20;  

43.  Fougère Y, Schwob JM, Miauton A, Hoegger F, Opota O, Jaton K, et al. Performance 
of RT-PCR on Saliva Specimens Compared With Nasopharyngeal Swabs for the 
Detection of SARS-CoV-2 in Children: A Prospective Comparative Clinical Trial. Pediatr 
Infect Dis J. 2021 Aug 1;40(8):e300–4.  

44.  Kandel CE, Young M, Serbanescu MA, Powis JE, Bulir D, Callahan J, et al. Detection 
of severe acute respiratory coronavirus virus 2 (SARS-CoV-2) in outpatients: A 
multicenter comparison of self-collected saline gargle, oral swab, and combined oral-
anterior nasal swab to a provider collected nasopharyngeal swab. Infect Control Hosp 
Epidemiol. 2021 Jan 13;1–5.  

45.  Shakir SM, Barker AP, Hillyard DR, Gilmore N, Barrett JW, Orlandi RR, et al. Combined 
Self-Collected Anterior Nasal and Oropharyngeal Specimens versus Provider-Collected 
Nasopharyngeal Swabs for the Detection of SARS-CoV-2. J Clin Microbiol. 2020 Dec 
17;59(1).  



14 
 

46.  Braz-Silva PH, Mamana AC, Romano CM, Felix AC, Paula AV de, Fereira NE, et al. 
Performance of At-Home Self-Collected Saliva and Nasal-Oropharyngeal Swabs in the 
Surveillance of COVID-19. medRxiv. 2020 Oct 27;2020.10.23.20218487.  

47.  Tan SY, Tey HL, Lim ETH, Toh ST, Chan YH, Tan PT, et al. The Accuracy of 
Healthcare Worker versus Self Collected (2-in-1) Oropharyngeal and Bilateral Mid-
Turbinate (OPMT) Swabs and Saliva Samples for SARS-CoV-2. medRxiv. 2020 Sep 
18;2020.09.17.20197004.  

48.  Therchilsen JH, von Buchwald C, Koch A, Dam Nielsen S, Rasmussen DB, Thudium 
RF, et al. Self-Collected versus Healthcare Worker-Collected Swabs in the Diagnosis of 
Severe Acute Respiratory Syndrome Coronavirus 2. Diagnostics (Basel). 2020 Sep 
9;10(9).  

49.  Wehrhahn MC, Robson J, Brown S, Bursle E, Byrne S, New D, et al. Self-collection: An 
appropriate alternative during the SARS-CoV-2 pandemic. J Clin Virol. 2020 
Jul;128:104417.  

50.  Tu Y-P, Jennings R, Hart B, Cangelosi GA, Wood RC, Wehber K, et al. Swabs 
Collected by Patients or Health Care Workers for SARS-CoV-2 Testing. N Engl J Med. 
2020 Jul 30;383(5):494–6.  

51.  Lindner AK, Nikolai O, Kausch F, Wintel M, Hommes F, Gertler M, et al. Head-to-head 
comparison of SARS-CoV-2 antigen-detecting rapid test with self-collected anterior 
nasal swab versus professional-collected nasopharyngeal swab. medRxiv. 2020 Oct 
27;2020.10.26.20219600.  

52.  Nikolai O, Rohardt C, Tobian F, Junge A, Corman VM, Jones TC, et al. Anterior nasal 
versus nasal mid-turbinate sampling for a SARS-CoV-2 antigen-detecting rapid test: 
does localisation or professional collection matter? medRxiv. 2021 Feb 
16;2021.02.09.21251274.  

53.  Klein JAF, Krüger LJ, Tobian F, Gaeddert M, Lainati F, Schnitzler P, et al. Head-to-
head performance comparison of self-collected nasal versus professional-collected 
nasopharyngeal swab for a WHO-listed SARS-CoV-2 antigen-detecting rapid 
diagnostic test. medRxiv. 2021 Mar 24;2021.03.17.21253076.  

54.  McCulloch DJ, Kim AE, Wilcox NC, Logue JK, Greninger AL, Englund JA, et al. 
Comparison of Unsupervised Home Self-collected Midnasal Swabs With Clinician-
Collected Nasopharyngeal Swabs for Detection of SARS-CoV-2 Infection. JAMA Netw 
Open. 2020 Jul 1;3(7):e2016382.  

55.  Marais G, Hsiao N, Iranzadeh A, Doolabh D, Enoch A, Chu C, et al. Saliva swabs are 
the preferred sample for Omicron detection [Internet]. 2021 Dec [cited 2021 Dec 31] p. 
2021.12.22.21268246. Available from: 
https://www.medrxiv.org/content/10.1101/2021.12.22.21268246v1 

 

 


