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In the wake of the COVID-19 pandemic, it is crucial to assess the application of a multitude of effective diagnostic
specimens for conducting mass testing, for accurate diagnosis and to formulate strategies for its prevention and control.
As one of the most versatile and amenable specimen options, saliva offers great advantages for widespread screening
strategies due to its non-invasive properties, cost-effectiveness, excellent stability and minimal risk of cross-infection.
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| 1. Introduction

SARS-CoV-2 can be transmitted via direct or indirect contact. One of the primary sources of transmission of coronavirus is
through salivary aerosols emitted from coughing, breathing, and even during speaking [, Figure 1, below, illustrates three
potential trajectories for the presence of the virus in saliva as explained by Sabino-Silva et al. [4. Contemporary studies
have gathered evidence demonstrating molecular strategies adopted by the SARS-CoV-2 virus, enabling it to enter the
host cell, causing a high rate of infectivity. Possible activation of the SARS-CoV-2 virus by gene expression of furin in
salivary glands is also a noteworthy finding explained by Shang et al. Bl. Furin is typically expressed by salivary glands
and its components are responsible for the regulation of different specific proteins while the gene itself is believed to
cleave different viral toxins including coronaviruses. As a result, the severity of COVID-19 disease is increased if salivary
infection is withdrawn from the salivary glands, while the presence of furin in saliva leads to a rapid progression of the
disease through salivary droplets &I,
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Figure 1. Possible trajectories for the presence of SARS-CoV-2 in saliva.

| 2. Salivary Diagnostics

Table 1 describes assays that have received FDA EUA approval containing more recent data. Different approaches and

collection techniques were used in the trials included here, such as collection of saliva by cough, passive collection from
posterior oro-pharynx, simple swab or a whole saliva collection technique. As of 22 July 2020, RT-PCR using



Referencess respiratory specimens is very much the gold standard for the qualitative detection of the SARS-COV-2

virus.
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3.2. Emerging Technologies in Salivary Diagnostics for COVID-19

Besides the CDC-approved RT-PCR test for the detection of SARS-COV-2, many other inexpensive, fast detection
methods for mass screening purposes have been recently approved by the FDA under the EUA (Emergency Use
Authorization) mechanism B4, As illustrated in Table 2, the diagnostic specificity and sensitivity of oral fluids (saliva and
sputum) are very high in controlled studies with smaller sample sizes.

| 4. Direction for Future Studies

Large-scale prospective studies are needed to establish the temporal trends in salivary viral titers and tie them in with the
course of infection or as markers of disease severity. Although preliminary evidence indicates that salivary detection of
SARS-CoV-2 is feasible in mild or asymptomatic cases 28, once again this finding needs to be validated in a larger



cohort. Large-scale, epidemiological studies are needed to compare the sensitivity and specificity of swab-based methods
versus methods where saliva specimens are used. Here we note that there are differences in the literature where various
types of oral samples collected have contributed to variability in the detection of SARS-CoV-2 (refer to Table 1). This in
turn leads us to recommend that further studies should be performed to validate different oral fluid collection protocols and
to compare viral detection rates 1335, Moreover, it is important to extend the application of salivary diagnostics to
neglected or vulnerable populations such as pediatric populations, geriatrics and pregnant females. Generally speaking,
the literature is unclear on whether SARS-CoV-2 detection is dependent on ACE-2 receptor expression at oral sites,
versus nasopharyngeal sites, so we believe this relationship should be investigated in future studies 8. To avoid the
frequency of false-negative results in suspected positive cases, sampling a mix of multiple specimens (including
oropharyngeal, nasopharyngeal, oral, sputum and saliva specimens) is recommended B4. For proposed future research,
we recommend the application of saliva for a number of studies aimed at disease detection and looking at progression.
Saliva is an excellent matrix for the evaluation of salivary antibodies, so studies on a large cohort of individuals will
provide advantages for monitoring disease progression in the COVID-19 area.



