SALIVA IS THE KEY ELEMENT FOR SARS-CoV-2 MASS SCREENING

Lorenzo Azzi'

1. Unit of Oral Medicine and Pathology, ASST dei Sette Laghi, Department of Medicine
and Surgery, University of Insubria, Varese, Italy

Corresponding author:

Dr Lorenzo Azzi, DDS, Ph.D

Assistant Professor

Unit of Oral Medicine and Pathology

ASST dei Sette Laghi

Department of Medicine and Surgery
University of Insubria

10, via G. Piatti, 21100, Varese (Velate), Italy
+39-3476766856

l.azzi@uninsubria.it

© The Author(s) 2020. Published by Oxford University Press for the Infectious Diseases Society of
America. All rights reserved. For permissions, e-mail: journals.permissions@oup.com.


mailto:l.azzi@uninsubria.it

The current COVID-19 pandemic has shown clinicians and researchers the fundamental role
played by asymptomatic carriers and pre-symptomatic individuals in the infectious outbreak, a

feature that distinguishes SARS-CoV-2 from SARS-CoV and MERS-CoV [1].

Recent findings have pointed out how the viral load in COVID-19 is high at the very onset of the
disease and then decreases over time, underlining a probably high load also in the pre:symptomatic

phase [2].

Within this frame, identifying those subjects who unwittingly can spread the infection when coming
into contact with their family members, or other people in social gathering spaces, is the only way to

prevent new pandemic outbreaks and avert future national lockdown measures.

However, we must be aware that mass-screening programs of the population pose a strong
challenge, if compared with the diagnostic procedures performed in a hospital setting. Precisely, a
symptomatic COVID-19 patient can be diagnosed by clinical signs, laboratory tests and radiological
imaging [3], while an asymptomatic individual can be identified only by testing for the presence of
SARS-CoV-2 infection [4]. There is great concern over this issue, which needs to be quickly addressed

to draw up an effective and feasible mass screening strategy [5].

If the diagnosis of asymptomatic infections relies only on tests, it means that the diagnostic
technologies adopted should guarantee very high accuracy parameters. A high sensitivity is required
to prevent false negative subjects from going undetected and spreading the infection, while a high
specificity is desirable to save false positive subjects from being unnecessarily quarantined, with

following economic and social consequences [6].

A diagnostic test which provides 100% sensitivity and 100% specificity values has not been identified
yet, thus a combination of more than one test is necessary to establish the right steps of the

diagnostic chain “from the street to the hospital” [7].



The key diagnostic technology for front line use is represented by a test able to screen the general
population before entering a social gathering space, i.e., a workplace, a shopping center, a cinema, a

school or a sport facility.

To achieve this aim, a diagnostic test should have a widespread delivery on the territory, should be

performed also by non-specialized personnel, its use should be easy, rapid and at a fair price [8].

The diagnostic protocol for SARS-CoV-2 infection, approved by the World Health
Organization, encompasses the use of real time reverse transcription Polymerase Chain Reaction
(rRT-PCR) to detect viral RNA in respiratory samples, especially those collected through a

nasopharyngeal swab (NPS) [9].

This procedure, however, is not suitable for a mass screening context, because it requires specialized
healthcare professionals, expensive equipment and reagents, centralized laboratories and is
associated with a raised risk of viral transmission for the operator and discomfort for the person

undergoing the test [10].

In contrast, saliva has recently gained attention in the international literature and public

opinion because it is a suitable sample to be used for mass screening [11;12].

The advantages of the use of saliva are numerous: it can be easily and non-invasively self-collected
by the subject, avoiding thus the employment of skilled staff and the risk of viral transmission during
the procedure, it is more comfortable for the patient if compared with the nasopharyngeal swab,

and for this reason it is more frequently repeatable with a good compliance [13].

Starting from the first reports at the beginning of the pandemic, several other papers have analyzed
the diagnostic performance of saliva in comparison with the NPS, achieving discordant results [14-

16].



Most of these papers reported that saliva has a sensitivity in detecting SARS-CoV-2 similar to the

sensitivity shown by the NPS [17], sometimes slightly lower [18], and other times higher [19].

These results should be confirmed with larger studies by adopting a standardized procedure, since in
these papers there are often low-sized cohorts of patients, different collection and processing

methods and clinical settings.

The study of Yokota et al., published in this issue of the journal [20], is a milestone in the

validation of the use of saliva as a diagnostic tool to detect SARS-CoV-2 in population-wide testing.

This study recruited a total number of 1,924 asymptomatic subjects, and for this reason it is the first

study reporting the recruitment of such a large-sized cohort.

The authors analyzed two groups of subjects: the contact tracing cohort represented by
asymptomatic individuals, who had been in contact with a laboratory-confirmed infected person,
and the airport quarantine cohort, composed of travelers arriving at the Japanese airports from
foreign countries. This feature represents another key point of this study, which not only focused on
asymptomatic individuals, but also set up their recruitment in two of the most worrisome social

contexts for the pandemic diffusion, family clusters and airports.

As an example, the second wave of contagion that started in Italy at the end of August was mainly
due to people returning from their holidays spent abroad; this increase in positive cases has

promptly led our health authorities to establish an airport-based screening campaign for travelers.

In this study, each subject underwent both NPS and salivary self-collection simultaneously.

The authors reported a salivary sensitivity higher than 90% and a specificity greater than 99.9%,
accounting for a high concordance between the NPS and saliva when analyzed by molecular-based
tests. Interestingly, sensitivity values were higher in the saliva samples than in the NPSs (i.e., 92% vs

86%) when the analysis was conducted by standard rRT-PCR, underlining the value of this fluid in



detecting also false negatives in the NPS, a feature that also other papers had previously reported

[21].

Another issue that the authors pointed out in their paper is the use of a point-of-care
technology, i.e., the reverse transcription loop-mediated isothermal amplification (RT-LAMP) that,

when compared with standard rRT-PCR, provided concordant results.

The use of point-of-care technology has been gaining more and more attention during the last weeks
in expectation of re-opening schools and workplaces, since the analysis can be performed directly
when and where the subject is tested, i.e., the occupational medicine office, the GP’s surgery,
airports, schools, universities, cinemas [22]. With these technologies, results can be provided within
30-60 minutes and allow a faster diagnosis without referring to a centralized laboratory, which in
contrast requires 24-48 hours to have results [23]. Besides, during the pandemic the overcrowding
of those centers appointed to analyze respiratory specimens made it difficult to maintain essential
diagnostic services and caused the disruption of many medical procedures, and only symptomatic

people could get a nasopharyngeal swab, which was not sufficient for testing the entire population.

In conclusion, the use of saliva as a diagnostic sample in a point-of-care technology is a
winning strategy within the context of a mass screening program, since it combines two benefits: the
use of an organic fluid that can be self-collected by the subject without any risk for the operator, and
the rapid molecular-based diagnosis at the time and place of specimen collection, avoiding thus the
preventive quarantine of potential infected individuals, a necessary measure when waiting for the

NPS analysis carried out in hospital/private medical laboratories.

The next stage of salivary screening will be the introduction of rapid saliva-based antigen
tests able to detect the presence of the virus by identifying the Spike protein in the fluid with a

lateral flow assay device, which works similarly to the pregnancy test or the rapid serologic test.



This technology will be very useful as first-line screening of the general population in an everyday
context, such as companies, factories, offices or social gathering spaces (point-of-need devices), to
select only those who require second-line diagnosis by molecular-based testing in a laboratory. A
paper has been published regarding this issue [24], followed by other companies that have
announced the development of similar technologies to gain certification and enter the market.
Nevertheless, more in-depth and thorough studies should be carried out and published, because
sensitivity and specificity values may vary depending on the antibodies employed in the

nitrocellulose membrane of the test device.

ACKNOWLEDGEMENTS: Prof. Marina Tettamanti revised the English language in this paper.

FUNDING: NONE



REFERENCES

1)

2)

3)

4)

5)

6)

7)

8)

9)

Lavezzo E, Franchin E, Ciavarella C, et al. Suppression of a SARS-CoV-2 outbreak in
the Italian municipality of Vo’. Nature 2020;584(7821):425-429

Walsh KA, Jordan K, Clyne, et al. SARS-CoV-2 detection, viral load and infectivity over
the course of an infection. J Infect 2020;81(3):357-371

Wiersinga WJ, Rhodes A, Cheng AC, et al. Pathophysiology, transmission, diagnosis,
and treatment of Coronavirus Disease 2019 (COVID-19): a review. JAMA
2020;324(8):782-793

Lyne C, Natacha M, Geneviéve P, et al. Asymptomatic carriers of COVID-19 in a
confined adult community population in Quebec: a cross-sectional study. Am J Infect
Control 2020 doi: 10.1016/j.ajic.2020.08.015 [Online ahead of print]

Yu X, Ran D, Wang J, et al. Unclear but present danger: an asymptomatic SARS-CoV-2
carrier. Genes Dis 2020 doi: 10.1016/j.gendis.2020.07.010 [Online ahead of print]
Weinstein MC, Freedberg KA, Hyle EP, et al. Waiting for certainty on Covid-19
Antibody tests —at what cost? N Engl J Med 2020;383(6):e37

Dinnes J, Deeks JJ, Adriano A, et al. Rapid, point-of-care antigen and molecular-based
tests for diagnosis of SARS-CoV-2 infection. Cochrane Database Syst Rev
2020;8:CD013705

Paltiel AD, Zheng A, Walensky RP. Assessment of SARS-CoV-2 screening strategies to
permit the safe reopening of college campuses in the United States. JAMA Netw
Open 2020;3(7):e2016818

World Health Organization. Laboratory testing for coronavirus disease 2019 (COVID-

19) in suspected human cases: interim guidance. https://www.who.int/publications-



https://www.who.int/publications-detail/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-20200117

detail/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-

20200117 (Updated on March 17, 2020)

10) Ng K, Poon PH, Kiat Puar TH, et al. COVID-19 and the risk to health care workers: a
case report. Ann Intern Med 2020;172:766-767

11) To KK, Tsang OT, Chik-Yan Yip C, et al. Consistent detection of 2019 Novel
Coronavirus in Saliva. Clin Infect Dis 2020;71(15):841-843

12) Pasomsub E, Watcharananan SP, Boonyawat K, et al. Saliva sample as a non-invasive
specimen for the diagnosis of coronavirus disease 2019: a cross-sectional study. Clin
Microbiol Infect doi: 10.1016/j.cmi.2020.05.001 [Online ahead of print]

13) Czumbel LM, Kiss S, Farkas N, et al. Saliva as a candidate for COVID-19 diagnostic
testing: a meta-analysis. Front Med (Lausanne) 2020;7:465

14) Azzi L, Carcano G, Gianfagna F, et al. Saliva is a reliable tool to detect SARS-CoV-2. J
Infect 2020;81(1):e45-e50

15) Caulley L, Corsten M, Eapen L, et al. Salivary detection of COVID-19. Ann Intern Med
2020 doi: 10.7326/M20-4738 [Online ahead of print]

16) Hanson KE, Barker AP, Hillyard DR, et al. Self-collected anterior nasal and saliva
specimens versus healthcare worker-collected nasopharyngeal swabs for the
molecular detection of SARS-CoV-2. J Clin Microbiol 2020 doi: 10.1128/JCM.01824-20
[Online ahead of print]

17) lwasaki S, Fujisawa S, Nakakubo S, et al. Comparison of SARS-CoV-2 detection in
nasopharyngeal swab and saliva. J Infect 2020;81(2):e145-e147

18) Becker D, Sandoval E, Amin A, et al. Saliva is less sensitive than nasopharyngeal
swabs for COVID-19 detection in the community setting. medRxiv 2020 doi:

10.1101/2020.05.11.20092338


https://www.who.int/publications-detail/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-20200117
https://www.who.int/publications-detail/laboratory-testing-for-2019-novel-coronavirus-in-suspected-human-cases-20200117

19) Wyllie AL, Fournier J, Casanovas-Massana A, et al. Saliva or nasopharyngeal swab
specimens for detection of SARS-CoV-2. N Engl J Med 2020 doi: 10.1056/
NEJMc2016359 [Online ahead of print]

20) Yokota |, Shane PY, Okada K, et al. Mass screening of asymptomatic persons for
SARS-CoV-2 using saliva. Clin Infect Dis 2020 doi: (paper DOI)

21) Azzi L, Carcano G, Dalla Gasperina D, et al. Two cases of COVID-19 with positive
salivary and negative pharyngeal or respiratory swabs at hospital discharge: a rising
concern. Oral Dis doi: 10.1111/0di.13368 [Online ahead of print]

22) Chow FW, Chan TT, Tam AR, et al. A rapid, simple, inexpensive, and mobile
colorimetric assay COVID-19-LAMP for mass on-site screening of COVID-19. Int J Mol
Sci 2020;21(15):5380

23) Lamb LE, Bartolone SN, Ward E, et al. Rapid detection of novel coronavirus/Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) by reverse transcription-
loop-mediated isothermal amplification. PLoS One 2020;15(6):e0234682

24) Azzi L, Baj A, Alberio T, et al. Rapid Salivary Test suitable for a mass screening
program to detect SARS-CoV-2: a diagnostic accuracy study. J Infect 2020;81(3):e75-

e78



