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ABSTRACT
Introduction: The development of new diagnostic tests for SARS-CoV-2 is a strategic 
component for the prevention and control of COVID-19. To regulate the market for SARS-
CoV-2 antigen detection self-tests, the regulatory agency issued a resolution that provided 
for the introduction of self-tests in Brazil. Objective: To perform a comparison between the 
new technical requirements of antigen self-tests for COVID-19 with data and information 
available in the literature. Method: This is a systematic literature review to carry out a 
comparative study between the scientific evidence and the new technical requirements for 
the commercialization of antigen self-tests for COVID-19 in Brazil. The search was performed 
in October 2021, and updated in January 2022. Results: Of the 517 studies identified, nine 
were included. The studies reported adequate sensitivity and specificity results for most 
self-tests performed in symptomatic people. The studies bring a variety of tests available 
and one of them was registered for commercialization in Brazil. Based on this outcome, 
national regulation follows standards that favor the promotion of self-monitoring by the 
population, which can contribute to a public health policy. Conclusions: The technical 
requirements contained in the new regulation and at the national level are consistent with 
the evidence found, which ensures reliability for decision-making by consumers, clinicians 
and service providers. It is necessary to continue with studies on self-test coverage for new 
variants, biological material disposal policies and how the use of self-tests can contribute 
to the role of consumers in health surveillance actions.
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RESUMO
Introdução: O desenvolvimento de novos testes diagnósticos para o vírus SARS-CoV-2 é uma 
etapa estratégica para a prevenção e o controle da COVID-19. Para regular o mercado dos 
autotestes de detecção de antígenos do SARS-CoV-2, a agência regulatória brasileira emitiu 
resolução que oportunizou a introdução de autotestes no Brasil. Objetivo: Realizar uma 
comparação entre os novos requisitos técnicos de autotestes de antígeno para a COVID-19 com 
dados e informações disponíveis na literatura. Método: Trata-se de uma revisão sistemática 
da literatura para a realização de um estudo comparativo entre as evidências científicas e os 
novos requisitos técnicos para comercialização de autotestes de antígeno para COVID-19 no 
Brasil. A busca foi realizada em outubro de 2021 e atualizada em janeiro de 2022. Resultados: 
Dos 517 estudos identificados, nove foram incluídos. Os estudos reportaram resultados de 
sensibilidade e especificidade adequados para maioria dos autotestes realizados em pessoas 
sintomáticas. Os estudos trazem uma variedade de testes disponíveis e um deles foi registrado 
para comercialização no Brasil. Baseados nesse desfecho, a regulação nacional segue os 
padrões que favorecem a promoção de automonitoramento por parte da população, o que pode 
contribuir para uma política de saúde pública. Conclusões: Os requisitos técnicos contidos 
na nova regulação e no plano nacional estão condizentes com as evidências encontradas, 
o que assegura confiabilidade para a tomada de decisão tanto dos consumidores, clínicos e 
prestadores de serviços. Necessário continuar com estudos sobre cobertura de autotestes 
para novas variantes, políticas de descarte de material biológico e como o uso de autotestes 
podem contribuir para o papel dos consumidores nas ações de vigilância em saúde. 
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INTRODUCTION

According to the World Health Organization (WHO), as of Feb-
ruary 25, 2022, 430,257,564 cases of COVID-19 and 5,922,049 
deaths have been confirmed worldwide. In the Americas, the 
number of cases to date has been 146,449,862 and 2,618,433 
deaths; in Brazil, the number of cases has been 28,484,820  
and 646,419 deaths1.

The virus that transmits COVID-19, SARS-CoV-2, belongs taxo-
nomically to the coronavirus family, which contains several other 
species that cause mild to severe human diseases2, and is trans-
mitted to humans after mutations appear in the spike glycopro-
tein (S protein) and N protein of the nucleocapsid3.

The development of new diagnostic tests for SARS-CoV-2 is a 
strategic component for the monitoring and control of COVID-
194. Currently, diagnosis can be carried out using the antigen 
self-test5. In order to regulate the market for SARS-CoV-2 antigen 
detection self-tests, the Brazilian National Health Surveillance 
Agency (Anvisa) published Anvisa Collegiate Board Resolution 
(RDC) No. 595, of January 28, 20226, which defined:

§1º A self-test for the detection of the SARS-CoV-2 antigen 
is understood to be a medical device for in vitro diagnosis 
whose intended use is to provide a guiding result, but 
not conclusive for the diagnosis, carried out by a lay  
user [...].

According to the National Plan for the Expansion of Testing 
(PNE-test) for COVID-19, the rapid antigen test (TR-Ag) con-
tributes to the expansion of diagnosis and monitoring of the 
epidemiological situation of COVID-197. Rapid antigen tests use 
upper respiratory tract samples to detect viral proteins and 
may offer a faster and less expensive way of detecting active 
SARS-CoV-2 infection when compared to nucleic acid amplifi-
cation tests (NAAT)8. The WHO recommends the use of TR-Ag 
with a performance ≥ 80% sensitivity and ≥ 97% specificity. The 
use of TR-Ag should be prioritized in symptomatic individuals, 
asymptomatic individuals at high risk of infection or in places 
where NAAT capacity is limited8.

Potential variants of concern (VOC) are regularly evaluated 
based on the risk posed to global public health. Currently, SARS-
CoV-2 is characterized by the predominance of the Delta and 
Omicron variants, with a trend towards the decline of Alpha, 
Beta, and Gamma. As of December 14, 2021, the Omicron variant 
has been confirmed in 76 countries. The diagnostic accuracy of 
polymerase chain reaction (PCR) assays and rapid antigen testing 
does not appear to be affected by the Omicron9.

The fight against COVID-19 can still be considered incipient, 
as effective and clinically validated treatments are still being 
investigated. In this context, self-test kits can help diagnose the 
disease10, reducing the COVID-19 contamination cycle.  

In view of the recent publication of RDC No. 595/2022, the 
aim of this study was to compare the clinical performance of  
COVID-19 VOC self-tests identified in a systematic review with 

the new technical requirements for marketing COVID-19 antigen 
self-tests published by Anvisa.

METHOD

This is a systematic review of the literature to carry out a com-
parative study between the scientific evidence identified and 
the new technical requirements for marketing COVID-19 antigen 
self-tests proposed by Anvisa.

The study question was structured based on the acronym 
“PECO”11, with: (P) population; (E) exposure; (C) comparator; 
(O) outcomes. The question was “What is the clinical perfor-
mance of self-tests for COVID-19 variants of concern?”, consid-
ering the entire population, whether or not they were reactive 
to COVID-19; exposed to COVID-19 self-tests compared to the 
gold standard real-time polymerase chain reaction (RT-PCR) test 
or tests comparing clinical performance between self-tests and 
tests carried out by health professionals. The following measures 
were considered as clinical performance outcomes of the self-
tests: sensitivity, specificity, positive predictive value, negative 
predictive value, as presented by the authors.

For conceptual purposes12,13,14, indicators were defined as: (i) 
accuracy - the probability of the test giving reliable results; (ii) 
sensitivity - the proportion of sick individuals who test positive; 
(iii) specificity - the proportion of healthy individuals who test 
negative; (iv) true positive proportion (PPV) - the proportion of 
individuals who test positive out of the total number of sick peo-
ple, according to the gold standard and (v) true negative propor-
tion (TRP) - the proportion of individuals who test negative and 
are healthy, according to the gold standard.

A search was carried out for studies describing diagnostic  
self-tests for COVID-19 that analyzed accuracy for the variants: 
Alpha, Beta, Gamma, and Delta. 

The first searches were carried out in October 2021 and updated 
in January 2022. Six databases were used: PubMed, Embase, 
Cochrane Library, Web of Science, Scopus, and OVID. The search 
for gray literature was carried out by tracing and identifying bib-
liographic references of the included studies, government web-
sites and Google Scholar. 

The search strategy used the terms “COVID-19”, “Self-testing”, 
and their respective synonyms, adapted according to the spec-
ificities of each database. At the time of the search, attempts 
were made to include VOC descriptors, but no articles were 
found. It was therefore decided to broaden the search to mini-
mize the loss of studies that did not mention the variants in the 
title and abstract. 

The Mendeley® reference manager was used to remove dupli-
cates and organize the identified studies. The selection of 
included articles was carried out in two stages (title and 
abstract, and full reading) and was independently assessed by 
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two reviewers using the Rayyan® tool. Differences were resolved 
by a third reviewer. 

Inclusion and exclusion criteria were predefined for the search 
and selection of studies. Studies that evaluated self-tests, super-
vised or not, with data collection carried out from 2021 onwards 
were included, since the aim was to identify the performance 
of self-tests for COVID-19 VOCs. There was no year or language 
filter. Studies that did not evaluate the clinical performance 
of self-tests for VOCs that emerged in 2021; antibody self-test 
studies, as they lacked diagnostic validity; and studies without a 
description of clinical performance were excluded. 

The following information was collected from the studies: char-
acterization of the study (author/year, title, objective, results, 
recommendations), characterization of the test (manufacturer, 
trade name, collection, sample, population), clinical perfor-
mance (reactive/positive result for COVID-19, sensitivity, speci-
ficity), according to the findings reported by the authors.

To analyze the quality of the evidence, the QUADAS 2 check-
list was used, specifically for evaluating diagnostic tests15. The 
systematic review was registered on the openScience plat-
form, under the title “Rapid review to evaluate the clinical 
performance of COVID-19 self-tests (antigens)”, available at:  
<osf.io/pnfyd>. 

The analysis focused on the narrative description of the stud-
ies found in the literature on diagnostic self-tests for COVID-19  
that analyzed the accuracy of the Alpha, Beta, Gamma, and 

Delta variants, comparing them with the technical requirements 
described in RDC No. 595/20226, and the PNE-test for COVID-19 
of 20227.

RESULTS

Literature review

A total of 517 studies were identified in the six databases used 
and, after removing duplicates, 507 studies were selected for 
reading the titles and abstracts. After reading the titles and 
abstracts, 83 studies were selected for reading the full texts 
based on the predefined inclusion and exclusion criteria. Of 
these, 52 did not have a collection period of the year 2021, 
14 did not present clinical performance, seven did not present 
the expected outcome and one was an expanded conference 
abstract. In the end, nine studies were included16,17,18,19,20,21,22,23,24 

(Figure).

Chart 1 shows the main characteristics of the included studies. 
The assessment of the quality of the studies according to the 
criteria of the QUADAS 2 checklist is shown in Chart 2.

As far as the applicability of TR-Ag is concerned, the study by 
Jungnick et al.20 cannot be considered for clinical validation, as it 
is a laboratory-based in vitro investigation, the aim of which was 
to detect the analytical performance of the self-test (no real-life 
clinical samples were used). It should be noted that performance 
was tested with infectious SARS-CoV-2 samples derived from cell 

Source: Prepared by the authors, 2022.

Figure. Study selection flowchart.
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Chart 1. Characteristics of the included studies. 

Author Objective of the study Main findings Limitations of the study

Jungnick et al.20

To investigate the performance 
of four TR-Ag for VOC of SARS-

CoV-2 [B.1.1 (non-VOC), B.1.1.7 
(Alpha), B.1.351 (Beta), P.1 

(Gamma), and B.1.617.2 (Delta).

All TR-Ag were able to detect all variants 
of the virus at least up to a dilution of 
1:1,000 (corresponding to 2-5 x 106 RNA 

copies/mL).

Dilution steps can interfere with the 
analytical limits of detection. Small 

variations in the initial concentrations of  
SARS-CoV-2 virus samples  

can occur.

Sakai-Tagawa et al.21

To evaluate the sensitivity of  
TR-Ag available in Japan for the 
detection of the Delta variant  

(lineage B.1.617.2)  
of SARS-CoV-2.

Compared to the gold standard (RT-
qPCR), the data showed that the 
sensitivity for the Delta variant is 

relatively high. Eight of the 27 tests 
analyzed were able to detect the virus 

(detection limit: 750 TCID50/mL).

Differences in sensitivity can exist between 
batches and, as only one batch was tested, 

the authors recommended re-evaluating 
the sensitivity of the test with different 

batches to confirm the consistency of the 
results.

Regan et al.22

To analyze the sensitivity of the 
Abbott BinaxNow TR-Ag used in 
the United States for use with 
the Omicrom variant of SARS-

CoV-2.  

For the Delta and Omicron variants, four 
samples with concentrations of 100,000 
copies/swab or more were positive. For 
lower concentrations, the sensitivity of 
the test was decreased by 1/4 for the 
Omicron variant and 1/3 for the Delta 

variant. At concentrations of 2,500 
copies/swab, all tests were negative.

This is data from research that is still  
in progress. 

Ogtrop et al.24

Compare the performance of TR-
Ag PanBio for diagnosis in SARS-
CoV-2 variants B.1.1.7 (Alpha) 
versus non-variants B.1.1.7.

The overall sensitivity of the TR-Ag was 
62.7% (47/75 healthcare professionals).  
 The sensitivity of the Ag test was 89.0% 
for non-B.1.1.7 variants and 53.0% for 

B.1.1.7 variants, with an odds ratio (OR) 
of 6.8 (95%CI 1.9 to 23.8) for the chance 

of a B.1.1.7 variant being negative 
compared to that of a non-B.1.1.7 

variant being negative.

It is likely that the nucleocapsid mutations 
associated with B.1.1.7 are responsible 

for the lower sensitivity observed for the 
B.1.1.7 variants and not the characteristic 

B.1.1.7 N501Y mutation in the  
S glycoprotein. 

Bekliz et al.23

To investigate the analytical 
performance of 11 TR-Ag to 

detect VOC Delta in comparison 
with the Alpha, Beta and Gamma 

variants of SARS-CoV-2.

A single TR-Ag, Sure Status showed 
greater sensitivity for the Alpha, Beta 
and Gamma variant than for the Delta 
variant. On the other hand, Flowflex 
showed greater sensitivity for Delta 

compared to other kits. 

It did not mention any limitations, 
however, we would point out that the text 
used the words sensitivity and accuracy but 

did not give the respective values.

Osmanodja et al.16

Evaluate the sensitivity and 
specificity for a TR-Ag with a 
supervised and self-collected 
anterior nasal swab sample 

compared to the RT-PCR 
reference standard collected 
from an oropharyngeal (OP)/
nasopharyngeal (NP) swab.

In total, 379 patients were included in 
the analysis (273 symptomatic and 106 
asymptomatic). In the 61 symptomatic 

patients with medium or high viral 
concentration (≥ 1 million RNA copies),  

TR-Ag sensitivity was 96.7% (59/61 
positive RT-PCR detected  

95%CI 88.7-99.6%). 

Due to organizational reasons in setting 
up the test, the OP/NP test for RT-PCR 

was performed before TR-Ag, which could 
transfer the virus from the nasopharyngeal 

space to the anterior nose. Another 
limitation is that the estimation of viral 
concentration is highly dependent on the 

quality of the sample.

Willeit et al.19

To evaluate the performance 
of the screening program based 
on the use of TR-Ag to detect 

SARS-CoV-2 infections in Austrian 
schools.

When a perfect positive predictive value 
of 100% was assumed, the sensitivity 

ranges were 17.0%-44.0% in elementary 
school, 13.3%-59.4% in secondary schools 
and 28.7%-86.6% when testing teachers.

The findings cannot be generalized to 
other countries. Furthermore, the health 

authorities were unable to provide data on 
the frequency with which a positive rapid 
antigen test was confirmed with RT-qPCR.

Homza et al.17

To compare the diagnostic 
performance of TR-Ag using 

three sampling methods: one 
nasopharyngeal test (NPS) 
collected by a healthcare 
professional in a hospital 

environment, two anterior 
nasal swab (ANS) sample tests 

collected by a healthcare 
professional in a hospital 

environment, and four self-
collected saliva tests in school 

and work environments.

In 480 nasopharyngeal swab samples, the 
sensitivity was 80.60% (95%CI 73.5-86.5) 
and the specificity 98.50% (95%CI 96.4-

99). In 488 anterior nasal swab samples, 
the sensitivity was 46.50%  

(95%CI 37.7-55.5) and the specificity 
99.40% (95%CI 98.0-99.9). For 407 saliva 

samples, the sensitivity was 32.80% 
(95%CI 25.8-40.3) and the specificity 

89.30% (95%CI 84.6-92.9).

It could not be guaranteed whether the 
patients followed the recommendations 
not to eat, drink, smoke, or chew for a 

certain period before the saliva tests were 
carried out. In addition, the study was 

financed by the distributors of self-tests in 
the Czech Republic, with the companies 

remaining anonymous.

Poukka et al.18
Evaluate the sensitivity of 

three alternative methods for 
collecting self-collected samples.

Gargle samples collected had a 
sensitivity of 0.97 (95%CI 0.92-1.00)  

and specificity of 0.50  
(95%CI 0.00-1.00); sputum showed a 

sensitivity of 0.94 (95%CI 0.83-1.00) and 
specificity was not calculated, and 

; sputum collected in the morning had a 
sensitivity and specificity of 1.00  

(95%CI 1.00-1.00).

Further studies need to be carried out, as 
it has been observed that the efficiency of 
different RNA extraction methods can vary 

significantly between sample materials. 

Source: Prepared by the authors, 2022.
OP/NP: oropharyngeal/nasopharyngeal; RT-qPCR: quantitative reverse transcription PCR; TR-Ag: rapid antigen test; VOC: variants of concern; OR: odds 
ratio; CI: confidence interval.
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culture that were diluted in Dulbecco’s modified Eagle’s medium 
(DMEM) and saliva from SARS-CoV-2 negative volunteer donors 
by quantitative reverse transcription PCR (RT-qPCR). However, 
none of the TR-Ag tested in the study are currently approved for 
use with saliva by their manufacturers. 

The study by Sakai-Tagawa et al.21 pointed out that cell cul-
ture-derived SARS-CoV-2 samples, which did not come from clini-
cal samples, may have been compromised due to some biological 
components derived from human or indigenous microflora that 
could interfere with the detection of viral antigens or cause a 
false-positive reaction. 

The study by James Regan et al.22 (preprint) carried out labora-
tory validation of the BinaxNow TR-Ag with anterior nasal (AN) 
swab samples from COVID-19 PCR positive participants from the 
COVID-1925 virology study. Samples of two variants were included 
in the study, Omicron and Delta at different dilutions. Regarding 
the applicability of TR-Ag BinaxNow, it is suggested that the test 
can detect SARS-CoV-2 infections of the Omicron variant, how-
ever, future work should further evaluate the diagnostic validity 
and detection range of the assay for this new variant, as well as 
its performance in clinical and public health settings.

Regarding the applicability, in the study by van Ogtrop et al.24, 
the exact sensitivity of the PanBio TR-Ag for SARS-CoV-2 B.1.1.7 
(Alpha) variants could not be reliably estimated. In addition, 
the study was not set up as a prospective study with the aim of 
comparing the performance of the TR-Ag in populations infected 
with the non-B.1.1.7 variant and the B.1.1.7 variant. It was 
observed that the sensitivity and performance of the PanBio 
TR-Ag decreased over time, which led to its discontinuation for 
infection control purposes in the hospital. 

The study by Meriem Bekliz et al.23 (preprint) evaluated 11 TR-Ag 
to detect cultured variants of SARS-CoV-2. The data found do 
not replace clinical evaluations. TR-Ag proved to be effective in 
detecting all VOCs, including the Delta variant, and can assist in 
the diagnosis and control of SARS-CoV-2.

The study by Osmanodja et al.16 showed that TR-Ag, when 
compared with RT-PCR results, had a sensitivity of 88.6% 
(62/70 positive PCR detected 95%CI 78.7%-94.9%) and speci-
ficity among symptomatic patients was 99.5% (203/204 95%CI: 
97.3-100.0%). With regard to variants, 44 participants were 
diagnosed with VOC B.1.1.7 and 26 participants had no VOC 
detected. The sensitivity of the TR-Ag among those patients 
with VOC Alpha was 88.6% (39/44), which did not differ sig-
nificantly (p = 0.9075) from those without VOC, in whom the 
sensitivity was 84.6% (22/26).

The prospective study by Willeit et al.19 reported lower sensitiv-
ity but similar specificity in children compared to previous stud-
ies in adults. Sample collection was not carried out by trained 
medical staff, but by 1st to 8th graders and their teachers, which 
can substantially impact the detection rate. In addition, the sen-
sitivity of antigen-based tests is higher in symptomatic patients, 
as the viral load is higher. 

In the study by Homza et al.17 2,287 samples were collected 
and analyzed. The sensitivity and specificity of the tests car-
ried out by healthcare professionals (nasopharyngeal sam-
ple, NPS, and anterior nasal swab sample, ANS) were higher 
than the self-collection tests (saliva). Regardless of the man-
ufacturer of the saliva test, a low sensitivity (< 40%) was 
observed, while the specificity of these self-tests was over 
89% in symptomatic or asymptomatic patients. The saliva 
sample self-tests showed low sensitivity (< 45%) and high  
specificity (> 90%). 

In the study by Poukka et al.18, the authors compared the cycle 
threshold (Ct) values obtained from self-collected samples 
with the NPS sample collected by a healthcare professional. 
The NPS had the lowest Ct value (22.07 SD, 4.63), although it 
was not significantly lower than the values for mucus sputum 
(25.82 [SD, 9.21] p = 0.28) and sputum collected in the morning 
(23.51 [SD, 4.57] p = 0.11). Both gargle samples showed signifi-
cantly higher Ct values compared to the NPS collection done by 
the healthcare professional.

Chart 2. Quality of evidence assessed using the QUADAS 2 checklist.
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Source: Prepared by the authors, 2022.
* The study was stopped early due to insufficient recruitment and the sponsor’s decision after 70 participants tested positive for RT-PCR.
** The study was stopped early due to the low sensitivity of the saliva tests evaluated.
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Brazilian public health policies

In January 2022, ANVISA published RDC No. 5956, which set out 
the requirements and procedures for applying for registration, 
distribution, marketing and use of medical devices for in vitro 
diagnosis as self-tests for detecting SARS-CoV-2 antigen. In the 
same month, the Ministry of Health published the PNE-Test7 which 
dealt with the expansion of COVID-19 diagnosis by TR-Ag with the 
aim of monitoring the pandemic in the national territory (Chart 3).

Of the self-tests identified in this review, only one test was 
registered with Anvisa as of March 23, 2022, Abbott’s Panbio 
COVID-19 Ag RAPID (sensitivity and specificity declared by the 
manufacturer of 98.1% [95%CI 93.2%-99.8%] and 99.8% [95%CI 
98.6%-100.0%], respectively). The clinical performance of Panbio 
COVID-19 Ag RAPID was evaluated in four included studies20,21,23,24.

DISCUSSION

The results found in the studies showed that one of the TR-Ag 
identified in the studies included in this systematic review was 
registered with Anvisa in the period studied, so consumers should 
be aware of the tests offered on the Brazilian market. The rules 
for registration in Brazil require the producer to submit an appli-
cation to be marketed in the country, which is why there are 
tests cited in the articles that are not registered. We should also 
consider the recent authorization to market tests with self-col-
lection of biological material for COVID-19 diagnosis, a factor 
that may influence the number of TR-Ag identified in the litera-
ture with registration with Anvisa.

In the study by Osmanodja et al.16, the sensitivity of TR-Ag  
was 96.7%, which differs from the results found in the litera-
ture. Lee et al.25 carried out a systematic review of 24 studies, 
totaling 14,188 patients, which used rapid antigen detection 
tests (RADT), identifying an overall combined sensitivity of 0.68 

(95%CI, 0.59-0.76). Anvisa’s RDC No. 595/2022 and the PNE-test 
recommend sensitivity ≥ 80% and specificity ≥ 97%. In the study 
by Willeit et al.19, the sensitivity of the self-test ranged from 
17.0%-44.0% in elementary school, 13.3%-59.4% in secondary 
schools and 28.7%-86.6% in teachers,

Homza et al.17 evaluated the accuracy of the self-test using two 
types of sample: for NPS samples, the sensitivity was 80.60% 
(95%CI 73.5-86.5) and the specificity was 98.50% (95%CI 96.4-99); 
for saliva samples, the sensitivity was 32.80% (95%CI 25.8-40.3) 
and the specificity was 89.30% (95%CI 84.6-92.9). Anvisa recently 
ordered the withdrawal of AG-RTs from the Brazilian market that 
used saliva as a sample due to the low sensitivity identified. In 
the literature, Homza et al.17 strongly advised the independent 
evaluation of saliva-based self-tests before the distribution and 
use of these tests for mass testing of the population, a recom-
mendation similar to that made by Brümmer et al.26.

Poukkaet et al.18 evaluated self-collected gargle samples, iden-
tifying a sensitivity of 0.97 (95%CI 0.92-1.00) and a specificity of 
0.50 (95%CI 0.00-1.00).

The study by Jungnick et al.20 showed that all the TR-Ag inves-
tigated were able to detect the VOC B.1.1.7 (Alpha), B.1.351 
(Beta), P.1 (Gamma) and B.1.617.2 (Delta) with a performance 
comparable to the non-VOC B.1.1, although small variations 
in the limit of detection (LoD) were observed. The study by  
Sakai-Tagawa et al.21 evaluated the sensitivity of the Delta vari-
ant of SARS-CoV-2 in 27 TR-Ag. The authors identified that eight 
of them showed sensitivity to detect Delta variants, however, 
the information provided by the TR-Ag manufacturers suggests 
low sensitivity against the Delta variant. 

Although the study by James Regan et al.22 (preprint) did not aim 
to identify a detection limit for this assay, the data suggested 
that the BinaxNow assay has a LoD of approximately 2.0 x 104-7.0 
x 104 viral copies/swab.

Chart 3. Criteria of Anvisa’s RDC No. 595/2022 and the Ministry of Health’s National Plan for the Expansion of Testing (PNE-Teste).

Criteria of Anvisa’s RDC No. 595/20226 PNE-test/MS criteria7

• TR-Ag SARS-CoV-2: risk class III and subject to registration. • All components must appear on the external labeling and the results must 
be easy to read/interpret.

• Sensitivity ≥ 80% and specificity ≥ 97%. • Sensitivity ≥ 80% and specificity ≥ 97%.

• Instructions for use, storage and disposal of the product: clear 
drawings on how to obtain the sample, perform the test and read 
the result.

• The package leaflet or test instructions provided by the manufacturer must 
contain the information needed to carry out the self-test and guidance on 
how to proceed afterwards.

• External label for all kit components.

• In symptomatic individuals: from the 1st to the 7th day of symptom onset.
• In asymptomatic individuals: from the 5th day of contact with an individual 
with SARS-CoV-2 infection.

• Self-testing through saliva collection.

• Self-testing through nasal collection.

• The test’s package insert should include the number of the toll-free health 
hotline, 136, from which individuals can obtain information.

• The test registration applicant must provide a telephone communication 
channel, free of charge, available during business hours, for user support 
throughout the country.

Source: Prepared by the authors, 2022.
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Most of the TR-Ags performed well in detecting the Delta vari-
ant and were comparable to the other variants. A single test, 
Sure Status Ag Test (Premier Medical Corporation Ltd.), showed 
greater sensitivity for the Alpha, Beta and Gamma variants than 
for the Delta variant. The TR-Ag Flowflex Ag Test (ACON) showed 
greater sensitivity for the Delta variant23. 

In the study in question, the authors evaluated the accuracy 
of 11 TR-Ag. Despite the small differences in sensitivity, TR-Ag 
remains, in principle, effective for detecting all VOCs, including 
the Delta variant, and can be used for diagnosis in order to mon-
itor the spread of SARS-CoV-223.

Among the barriers pointed out in the studies for the implemen-
tation of the tests in Brazil is the reliability of the information on 
the accuracy of the tests. There is a need for independent vali-
dations since results have been identified that do not reflect the 
data reported by the manufacturers. A meta-analysis published 
in The Lancet identified sensitivity of 0.97 (95%CI 0.92-0.99) and 
specificity of 0.97 (95%CI 0.92-0.99) for the combined nasal and 
throat (oropharyngeal) swab self-tests and sensitivity of 0.85 
(95%CI 0.69-0.96) and specificity of 0.98 (95%CI 0.92-1.00) for 
the nasal swab sample self-tests, both compared to collection by 
a healthcare professional27.

The moderate sensitivity of nasal swab self-tests (~85%) 
suggests a potential risk of missing 15% of infected cases.   
In a pandemic context, the implications of a false diagnosis influ-
ence the severity of the pandemic (in cases of false negatives) or 
expose healthy users to unnecessary medical procedures, includ-
ing the possibility of undue hospitalization27.

In the regulatory context, the COVID-19 pandemic has acceler-
ated the evaluation processes for the commercialization and/
or incorporation of technologies, a point defended by many 
researchers as an advance in regulatory policy28. Although some 
questions about the COVID-19 self-test remain unanswered, such 
as possible language barriers, how to mitigate them and how the 
self-test disposal flow will occur29, the new regulations provide 
space for consumers to self-monitor in the event of symptoms.

In Brazil, there is the prerogative of exceptionality for COVID-
19 self-tests, since RDC No. 36 of August 26, 2015, which deals 
with in vitro diagnostics, states that products whose purpose is 
to test samples for the presence of or exposure to pathogenic 
organisms cannot be classified as self-tests30. With the publica-
tion of the new RDC (No. 595), is there a prerogative for indus-
tries to request the registration of other self-tests? What impact 
will this decision have on regulatory policy? These questions 

are important for public health decisions and future regulatory 
actions. This work has methodological limitations, such as: the 
scarcity of studies correlating the availability of TR-Ag on the 
market and the independent validation of the tests in clinical 
populations, and in response to viral variants.  

At the same time, the review provides an overview of the tests 
that were evaluated in the period studied, emphasizing that 
Anvisa’s role in regulating the marketing of self-tests in Brazil 
was important, given that more and more consumers and users 
are learning about the disease and can self-monitor as a way of 
taking individual measures to prevent transmission. 

Overall, there was adequate sensitivity and specificity of anti-
gen-based self-tests compared to PCR tests for COVID-19, espe-
cially in symptomatic individuals. This makes it easier to obtain 
rapid results, even as a form of screening, for both consumers 
and professionals in primary care.

In addition, self-tests are useful for countries with inade-
quate vaccination coverage and a high incidence of COVID-19.   
From the point of view of research and development, the offer 
of different tests and new alternatives and rapid diagnostic tech-
niques are promising for future epidemics.

CONCLUSIONS

In general, self-tests based on anterior nasal swabs seem to be 
ideal. The use of saliva is not recommended by many manufac-
turers due to the impossibility of standardizing the sample. The 
collection of self-tests appears to be simple and feasible to carry 
out in real life; however, it should be noted that the safety of 
self-tests was not the subject of this review. 

The sensitivity of the self-tests presented in most of the studies 
has been investigated at laboratory level, thus requiring more 
precise clinical studies, however two studies in the preprint 
phase have preliminarily evaluated samples from specific popu-
lations and indicate that the tests have promising potential for 
VOC. This evidence supports the national regulatory decision.

Based on the evidence identified, the use of self-tests as screen-
ing strategies is recommended, as long as they meet local reg-
ulatory policy recommendations. In the current scenario of the 
pandemic, in which educational and work activities are returning 
to the face-to-face modality, self-testing can have a significant 
impact on controlling the transmission of SARS-CoV-2, especially 
among the unvaccinated population or even due to reinfections 
in vaccinated populations.
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