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Online symptoms screening and testing of Covid-19
through RT-LAMP saliva of students and
asymptomatic employees in a public school in
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Abstract

Objective
To evaluate a respiratory symptoms screening system and test asymptomatic individuals (high school
students and employees) at a public school in Brazil.

Methods
SARS-CoV-2 reverse transcription loop-mediated isothermal ampli�cation (RT-LAMP) of saliva samples
was performed weekly.

Results
A total of 969 samples were tested (mean of 108 tests per week). No asymptomatic participants tested
positive for COVID-19, and no cases of COVID-19 transmission occurred at school despite the high
transmissibility of the Delta variant, the local predominant variant at the time of the study.

Conclusion
Implementation of an online system of respiratory symptom screening and testing of COVID-19 through
saliva in asymptomatic individuals is a feasible, low-cost and practical option to be used, especially in
low-income countries.

Introduction
Children will be the last to be vaccinated against COVID-19, as the vaccine was just recently approved for
children from 5–11 years old and it is not approved yet for children under 5 years of age. In this scenario,
schools can be a site of dissemination of COVID-19, leading to outbreaks and a surge in new variants[1].

Many countries have implemented respiratory symptom screening and contact tracing at schools[2, 3]. In
Brazil, more than 180,000 schools were closed, and 47 million students were on distance education (e-
learning) during the �rst year of the COVID-19 pandemic[4].

In 2021, the second year of the pandemic, schools adopted a mixed classroom education model
including distance education and in-person classes following the World Health Organization (WHO)
recommendations of physical distance, hand hygiene and the use of a mask. However, data regarding
respiratory screening systems and contact-tracing strategies in schools in middle-income countries such
as Brazil are scarce.
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The aim of this study was to evaluate a respiratory symptom screening system and test asymptomatic
individuals using reverse transcription loop-mediated isothermal ampli�cation (RT-LAMP) on saliva
samples.

Methods

Setting
The COVID-19 symptom surveillance system was adopted at the Oscar Niemeyer Municipal (ONM) public
school in São Caetano do Sul (SCS), Brazil[6], which has 428 students in elementary school, 431 in high
school and 83 employees. The school provided free three-layer surgical masks for students and
employees and N95 masks for employees.

Study design
This was a descriptive observational study conducted over eight weeks, from September 13th to
November 17th, 2021.

The study was publicized to students, family members and staff through posters, WhatsApp messages
and a video (video alunos 4_exportar.mp4). This project was approved by the Ethics Committee, protocol
number CAAE 50555921.6.0000.5510; all participants signed a free informed consent form.

The participants were invited to complete a questionnaire via the website or by phone that included
sociodemographic data, information on symptom type, and vaccination status. Before going to school,
participants answered a respiratory symptoms questionnaire with 5 questions (presence of fever, cough,
runny nose, loss of smell)[6].

Participants reporting COVID-19 symptoms (i.e., having at least two of the following symptoms: fever,
cough, sore throat, coryza, and anosmia) were evaluated and referred to a primary care clinic[6].

Saliva Collection
Individuals were asked to refrain from eating, drinking or brushing their teeth for at least 30 min before
self-collection of 3 mL of saliva in sterile, nuclease-free 15 mL conical tubes. Inactivated saliva samples
were mixed with a solution called DGS at a dilution of 1:2 and then incubated at 55°C for 5 minutes[7].

RT-LAMP
Previously published primer sets targeting different regions of the SARS-CoV-2 genome and the human
ACTB gene were used[7, 8]. RT-LAMP reactions (12.5 µL total volume) containing 1x WarmStart®
Colorimetric LAMP Master Mix (New England Biolabs, Ipswich, MA, USA; #M1800L) were carried out at
65°C for 30 to 40 min[7].

Results
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Among the 431 students enrolled in high school at ONM school, an average of 32,5% of students
attended classes daily for �ve hours in person during the test period. The total number of participants in
the study was 200 individuals, 59 employees (28 professors) and 141 students (Fig. 1).

Approximately 47 employees fully completed the initial questionnaire (80%); all were fully vaccinated (at
least two weeks of second doses); 25 received Coronavac, 18 Astrazeneca and 4 P�zer. Among students,
97 completed the initial questionnaire (69%), 87 received the �rst dose of P�zer, 4 of Coronavac, and 3 of
Astrazeneca.

The median age of the students in the study was 16 years old, while the median age of employees was
47 years old. Most of the participants were female (55.5%). Thirty participants reported comorbidities
(40% students and 60% employees) (table 1).

A total of 969 samples were tested, and the mean of testing was 108 tests per week (covering
approximately 54% of individuals who agreed to participate in the study). During the study period, 322
symptomatic patients were tested by SCS public care municipality, and 40% of them were positive for
COVID-19. Despite the presence of the virus in the municipality of SCS, none of the asymptomatic
participants involved in the study tested positive for COVID-19 (Fig. 2).

At the 4th week of the study, one teacher had symptoms (October 20th). She was referred to a primary
care clinic, and the RT-PCR test was positive for COVID-19. Simultaneously, 18 employees (9 collaborators
and 9 professors) who had contact with the teacher during the previous days were tested for COVID-19,
and all presented negative results.

Discussion
Our study pointed out that the respiratory symptoms surveillance system is a useful tool that can prevent
the transmission of COVID-19 in a public school in a middle-income country such as Brazil. However,
during the study period, the Delta variant, which is highly infective, was predominant in the state of São
Paulo[9]; no cases of COVID-19 transmission occurred at school. All employees had been fully vaccinated
with two doses of the COVID-19 vaccine, and students were vaccinated with at least one dose of the
vaccine, which may have had an impact on the low positivity of the participants.

In Brazil, there was no clear policy of testing schools or the implementation of a national system of
screening transmission of COVID-19 in schools. According to the 2020 census, Brazil has approximately
28,933 schools offering high school, representing 16.12% of total schools in the country(179,533)[10],
and no free tests have been offered for public schools.

The saliva test has advantages such as self-collection, does not infer risk to participants and decreases
the risk of exposure during sample collection. Studies have observed that the sensitivity of RT-LAMP in
saliva varies from 85 to 95% in symptomatic patients[11,12 and that saliva has higher sensitivity than
nasal/nasopharyngeal swab samples in asymptomatic patients[7].
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The study has several limitations, was conducted in only one public school, and did not evaluate primary
education children who are the population most at risk today for COVID-19 because they have not yet
been vaccinated.

Conclusions
Implementation of an online system of respiratory symptom screening and testing of COVID-19 through
saliva in asymptomatic individuals is a feasible, low-cost and practical option for monitoring and
containing COVID-19, especially in low-income countries.

Declarations
Authors’ contributions:

Oliveira, BA; Manuli, ER: Investigation, conceptualization, methodology, formal analysis and writing –
original draft. Both authors contributed equally to the development of the study.

Leal, FE; Souza, ECB; Illi, AP; Passos-Bueno, MRS: Resources.

Paiva, APB; Barros, PL; Fachini, CS; Cano, BAM: Investigation.

Capuani, L; Domingues, HH: Analysis.

Sabino, EC; Costa, SF: Conceptualization, supervision and writing – review & editing. Both authors
contributed equally to the development of the study.

Acknowledgements

First, we would like to thank the participants for volunteering for the study. This study was supported by
the Itaú Unibanco “Instutito Todos pela saúde” program.

Competing interests:

The authors declare no competing interests.

References
1. Donohue JM, Miller E. COVID-19 and School Closures. JAMA 2020;324:845.

2. Meuris C, Kremer C, Geerinck A, et al. Transmission of SARS-CoV-2 After COVID-19 Screening and
Mitigation Measures for Primary School Children Attending School in Liège, Belgium. JAMA Netw
Open 2021;4:e2128757.

3. Swanson M, Hast M, Burnett E, et al. Is Symptom Screening Useful for Identifying COVID-19 Infection
in School Settings? Georgia, USA. J Sch Nurs 2021;37:503–12.



Page 7/10

4. The World Bank in Brazil. The impact of COVID-19 on education in Brazil. Available at:
https://www.worldbank.org/en/events/2020/04/29/the-impact-of-covid-19-on-education-in-brazil.
AccessedFebruary 2, 2022.

5. Maciel ELN, Gomes CC, Almada GL, et al. COVID-19 em crianças, adolescentes e jovens: estudo
transversal no Espírito Santo, 2020. Epidemiol e Serviços Saúde 2021;30.

�. Leal FE, Mendes-Correa MC, Buss LF, et al. Clinical features and natural history of the �rst 2073
suspected COVID-19 cases in the Corona São Caetano primary care programme: a prospective
cohort study. BMJ Open 2021;11:e042745.

7. Kobayashi GS, Brito LA, Moreira D de P, et al. A Novel Saliva RT-LAMP Work�ow for Rapid
Identi�cation of COVID-19 Cases and Restraining Viral Spread. Diagnostics 2021;11:1400.

�. Zhang Y, Ren G, Buss J, et al. Enhancing colorimetric loop-mediated isothermal ampli�cation speed
and sensitivity with guanidine chloride. Biotechniques 2020;69:178–85.

9. Lamarca AP, de Almeida LGP, da Silva Francisco R, et al. Genomic Surveillance Tracks the First
Community Outbreak of the SARS-CoV-2 Delta (B.1.617.2) Variant in Brazil. J Virol 2022;96.

10. INEP. Conheça o panorama das escolas brasileiras. Available at: https://www.gov.br/pt-
br/noticias/educacao-e-pesquisa/2021/03/conheca-o-panorama-das-escolas-brasileiras%0A.

11. Flynn MJ, Snitser O, Flynn J, et al. A simple direct RT-LAMP SARS-CoV-2 saliva diagnostic. MedRxiv
2020:2020.11.19.20234948.

12. Lalli MA, Langmade JS, Chen X, et al. Rapid and Extraction-Free Detection of SARS-CoV-2 from
Saliva by Colorimetric Reverse-Transcription Loop-Mediated Isothermal Ampli�cation. Clin Chem
2021;67:415–24.

13. Agulló V, Fernández-González M, Ortiz de la Tabla V, 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
2021;82:186–230.

Table
Table 1. Participants characteristics of the respiratory symptoms screening system and testing
of asymptomatic at a public school in Brazil
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  Students % Employees % Total

Registered 431 85,2 75 14,8 506

      

Assent 141 70,5 59 29,5 200

Age years old (range)    15-21       21-73   

Average 16,6 - 48,3 - 26

Median 16 - 47 - 17

      

Sex      

Male 70 78,7 19 21,3 89

Female 71 64,0 40 36,0 111

      

Comorbidities      

No information 44 100,0 0 0,0 44

No comorbities. 85 74,6 29 25,4 114

Comorbities 12 40,0 18 60,0 30

Cardiopaty 2 15,4 11 84,6 13

Cardiopaty & COPD* 0 0,0 1 100,0 1

Cardiopaty & Renal 0 0,0 1 100,0 1

Cardiopaty & Diabetes 0 0,0 1 100,0 1

Cardiopaty & Renal & Diabetes 0 0,0 1 100,0 1
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COPD 8 88,9 1 11,1 9

COPD & Transplant 0 0,0 1 100,0 1

Renal Disease 1 100,0 0 0,0 1

Diabetes 1 100,0 0 0,0 1

Diabetes & Renal Disease 0 0,0 1 100,0 1

 *COPD: Chronic obstructive pulmonary disease

Figures

Figure 1

Diagram representation of participants included in the study.
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Figure 2

Number of individuals tested at the São Caetano do Sul Municipality during the study period and
asymptomatic participants tested for SARS-CoV-2 at the ONM public school.   


