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Saliva: Both a Threat and an
Opportunity in Covid-19 Pandemic
Ismail Serhat Sadikoglu’, Mehmet Gagari Caymaz?
ABSTRACT

Covid-19 pandemic, continues all over the world with the increasing number of confirmed cases and
performed tests day by day. It has been shown that collecting nasopharyngeal samples, as the most
commonly prefered method to perform RT-PCR, has disadvantages like causing discomfort and bleeding
in patients. Sample collecting procedure also renders healthcare professionals by exposing them to the
risk of transmission of the virus related to the direct contact with patients. These disadvantages make
this procedure undesirable for the researchers and forces them to search for an alternative technique.
At this point, saliva appears as an opportunity, regarding its high viral load. On the other hand, this high
viral load poses a threat, especially for professions such as dental practitioners, with too much aerosol
exposure. Since dentistry is a branch of health that constantly needs direct operations, it is necessary to be
protected from the virus as much as possible while caring for the patient. A literature review was done using
electronic databases “PubMed,” “Google Scholar,” and “Cochrane Database,” on January 2021. Studies
have proposed many different preventive measures in this regard. Therefore, the purpose of this review
is to draw attention to the saliva by bringing together the recent research and also to provide information
and a perspective to dental clinicians about both prevention and a potential diagnostic technique.
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INTRODUCTION

New coronavirus disease (COVID-19) has
spread to more than 200 countries globally.
Worldwide, a total of 105,658,476 confirmed cases
of COVID-19, of which 2,309,370 deaths were
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reported to WHO till 08 February 2021.' It was
previously known that Severe Acute Respiratory
Syndrome-Coronavirus (SARS-CoV) and Middle
East Respiratory Syndrome- Coronavirus (MERS-
CoV) affect humans. Outbreaks of respiratory
diseases caused by these viruses, which caused
~ 800 deaths during 2002 (SARS) and 860 deaths
during 2012 (MERS-CoV) appear to have occurred
in animals before passing on to other hosts, such as
humans.? While MERS-CoV was transmitted from
camels to humans, SARS-CoV passed from cats
to humans. Emerging nearly eight years after the
MERS-CoV outbreak SARS CoV-2 appears to be a
zoonotic pathogen originating from bats, and the
first reports of cases come from Wuhan, China’s
Hubei Province, and show an animal-human
spread from a live animal market. The virus then
spread outside of Hubei and then to the rest of the
world through human transmission.’> On January
30, 2020, the World Health Organization (WHO)
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declared COVID-19 a Public Health Emergency
of International Concern (PHEIC).* Surprisingly,
a devastating number of new cases were reported
globally in March, above which WHO declared
the coronavirus disease as a pandemic on March
11, 2020.> Detection of SARS-CoV-2 is important to
avoid the spread of the infection. Since last year’s
outbreak, the whole genome / RNA sequencing
has been used by the research groups and the viral
aetiology of COVID-19, with the genetic sequence
showing ~ 80% similarity to the genome of severe
acute respiratory syndrome virus (SARS-CoV),
has been determined. The novel coronavirus was
therefore named as SARS-CoV-2.°

Coronaviruses are enveloped RNA viruses which
are presenting the classic structure with “spike pro-
tein” in the membrane envelope. The interplay be-
tween this spike protein and angiotensin convert-
ing enzyme 2 (ACE 2) receptors are in charge of
the virus entrance into the cells. The dispersion of
ACE-2 receptors in various parts of the body may
show us the possible routes of infection.” The mem-
brane that attaches to ACE 2 can be found in several
tissue cells, including mucosal tissues, gingival tis-
sues, tongue epithelial cells, and salivary glands.®
High amount of SARS-CoV-2 viral load in saliva
has been reported too and has been propund to ex-
ist even in periodontal pockets.” These mentioned
statements have also been noted in previous studies
suggesting that virus spread may be closely linked
to saliva interactions.” It has also been shown that
saliva interactions make the oral tissues a potential
reservoir for SARS-CoV-2 contamination due to
aerosol generation during dental treatments also
during coughing, sneezing and speech.”!

Currently, direct contact and/or spreading of air
droplets are the most likely routes of transmission.
This is reinforced by findings that SARS-CoV-2 can
beisolated inaerosol (<5pm) for atleast three hours.'?
Thus saliva has an important role in transmission
with its high viral load. In our previous study,
we came to the conclusion that dentists lacked
information about Covid-19 and that they were
deficient in protection against aerosol occurring
during dental procedures.” Therefore, our aim in
writing this review was to draw attention to the
areas where saliva is an opportunity and a threat,
in the light of the latest research published during
this pandemic period. Apart from that objective, in
terms of clinical applicability, the purpose of this
review is to enable the dental team to understand
the importance of protection from high viral load
aerosol and act accordingly. In addition, to explain
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the effect of saliva as a diagnostic method based on
evidence and to show that it can be an alternative
method compared to the oro-naso-pharyngeal
swap method, which is an uncomfortable technique
for both patients and healthcare workers.
Sources and Data: A literature search was done
using electronic databases “PubMed,” “Google
Scholar,” and “Cochrane Database,” on January
2021 and these were used to identify the articles
in English language that cover the relevant
objectives. Multiple search keywords were used,
such as saliva and covid-19, covid-19 diagnosis,
and dentistry and covid-19.
Saliva: A Friend or An Enemy: Saliva is a special
body liquid produced by the major and minor
salivary glands. This special liquid is formed mostly
of water (94-99%), with 0.5% organic substances
and 0.2% inorganic substances. Saliva has a crucial
role in cleaning, digesting food, protecting the oral
cavity, lubricating the oral mucosa and fulfillment
of the balance in the oral cavity. A healthy adult
generally produces about 600 ml of saliva each day.
Apart from secretion from salivary glands, saliva
also carries white blood cells, exfoliated epithelial
cells, serum elements and oral microorganisms
with their metabolites. More than 700 microbial
species which are associated with several diseases
have been identified in saliva. It offers a suitable
place for the colonization and growth of oral
microorganisms. Additionally, it prevents the
overgrowth of specific pathogens to protect the
natural balance of the oral cavity. Saliva can also
act as a keeper and block the passage of pathogens
to the respiratory tract and digestive system.’

There are at least three separate ways for SARS-
CoV-2to occur in saliva: (1) Infection of the salivary
glands release particles from the salivary ducts into
saliva; (2) SARS-CoV-2 in the blood can reach the
oral cavity through gingival fluid; and (3) Saliva
reaches the mouth together with the droplets of the
virus in the upper and lower respiratory tract.'

The most widely adopted way of SARS-CoV-2
spread is direct contact with respiratory droplets.
The use of dental instruments such as high speed and
low speed turbines or ultrasonic cleaners in daily
dental practice causes splashes of saliva and blood
droplets.” The droplets can travel various distances
depending on their size. The bigger droplets tend
to collapse quickly. Droplets smaller than 5pm can
evaporate and become aerosol. Therefore, it lends
to airborne transmission of infections.

After ultrasonic cleaning, contamination of the
inner surfaces of clinical clothes and masks with
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saliva has been reported. Even though surgical
masks defend the mucous membrane in the oral
cavity and nose from splashing, they can not ensure
full protection against infections.™

Our knowledge about the constancy of the
SARS-CoV-2 in saliva droplets or aerosols is very
limited. A study showed that the SARS-CoV-2
genome was discoverable in 66.7% of air samples
taken from corridors outside patient rooms in
addition to air samples taken from the rooms of
the patients.”® Van Doremalen et al.? looked at
the stability of the SARS-CoV-2 and SARS-CoV-1
in aerosols. They stated that the SARS-CoV-2
remained stable in aerosols over the 3-hour test
period just like SARS-CoV-1.

All these observations demonstrate an elevated
risk of airborne transmission of the SARS-CoV-2
to dental practitioners. Apart from direct spread
there is also an indirect way too. Liu et al.”
examined thirty-five aerosol samples taken from
patient spaces and healthcare personnel spaces at
two medical centers for COVID-19 virus by digital
polymerase chain reaction. They found that the
droplets gathered on the surfaces of workstations
were positive for the virus. Van Doremalen et
al.? investigated the stability in a more controlled
medium and found that lab-fabricated COVID-19
droplets remained stable for three days on various
surfaces. In dental clinics, dentists with hands
smeared with saliva that continuously touch dental
tools and return to the patient’s mouth during the
treatment process, can rapidly elevate the ratio of
contaminated planes. This wrong application will
increase the risk of contamination for all dental
team who can reach the clinic and also increase the
risk of cross-contamination between patients over a
prolonged period of time."

Protection Suggestions: Researchers suggest
differentprotectionmeasurementstoavoid Covid-19
in dental practice. These suggestions mentioned the
importance of personal protective equipment (PPE)

for dental professionals. Also includes using mouth
rinses before dental treatments and using rubber-
dam during dental approaches.

The importance of personal protective equipment:
The major way of spread is the airborne droplet in
dental practices. Therefore, during the COVID-19
pandemic, all the protection barrier equipment
is a priority for all dental professionals. Medical
hand gloves, medical face mask, protective
eyewear, medical cap, face shield, and special
protective suits are examples for PPE. Medical
Goggles provide the most trustworthy eye
protection from aerosols, but also the face shields
are stated as an alternative as an eye contamination
protection measurement. Studies report that
N95 respirator masks or FFP3 respirator are
recommended in addition to room ventilation to
avoid airborne transmission.'"?

Using mouth rinse before dental procedures: In
their recent review, Vergara—Buenaventura and
Castro-Ruiz® recommend mouth rinse with differ-
ent active agents before dental treatments to reduce
the COVID-19 viral load prior dental applications
and reduce the risk of cross-infection when taking
care of the patients throughout the pandemic. Hy-
drogen peroxide, Povidone-iodine, Chlorhexidine
and Cetylpyridinium chloride are the suggested
antiseptic solutions to use. Different studies have
suggested the use of these antiseptic substances in
different concentrations which are summarized in
Table-1. All researchers include in the Table-I rec-
ommends rinsing for 30 seconds in the mouth and
30 seconds in the back of the throat respectively
with the suggested antiseptic solution (Table-I).?%
Using rubber-dam during dental treatments: The
dental rubber dam is an ideal equipment that is
used for isolation in the dental practice, especially
during endodontic and adhesive procedures.
Rubber-dam helps to reach a proper cross-infection
control for both the dental professionals and the
patients. The dam provides an excellent isolation

Table-I: Suggested antiseptic solutions prior to dental applications and their ratios.

Active agent

Suggested solution ratios

Suggested volume of the solution

American Dental

Association®! Hydrogen Peroxide 1.5% 15ml

Amer{cap Dsesntal 02%

Association®®!

Mady et al.5 Povidone-iodine 0.4% 9ml

Challacombe et al.*”! 0.5%

Yoon et al.) Chlorhexidine 0.12% 15 ml
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from the oral cavity, thus aerosol is not mixed with
the saliva of the patient. Which has a high viral load
as mentioned before in this review. Several studies
report that using the rubber dam is an excellent
barrier to the potential spread of the infectious
disease in the dental practice.” Dentistry is in a high
contamination risk profession group. Therefore, all
dental practitioners should avoid the transmission
by using these protective measurements in their
daily routine. Apart from the virus spreading
threat, Saliva has a very important role as a potential
diagnostic tool.
Covid-19 Detection Techniques: A Promising Op-
purtunity: The real-time polymerase chain reaction
(RT-PCR) with samples taken from nasopharynge-
al swabs is accepted as a gold standard currently. A
nasal mid-turbinate swab by a healthcare team or
self-collection with a conical swab is also accepted
as an alternative. However, various studies stated
that the samples taken by this method have low
sensitivity for detecting SARS-CoV-2.7In addition,
close contact during collection of samples elevates
the risk of healthcare staff contamination.?
Generally, samples taken from the upper res-
piratory tract as nasopharyngeal or oropharyngeal
swabs. Additionally, for patients presenting with
pneumonia, they can also be collected from the
lower respiratory tract as sputum or endo-tracheal
aspirate.” As stated in several papers, nasopharyn-
geal and oropharyngeal sample collection caused
discomfort and bleeding, especially in individuals
with thrombocytopenia. This collection method also
subject healthcare professionals to the risk of trans-
mission of the virus during sample collection. Thus
these causes making it an undesirable method.?*
Apart from physical discomforts, pychological
effect of repetitive diagnostic and treatment
procedures (like oropharyngeal swap, naso
pharyngeal swap etc.) should be considered too.
Zaidi and Jawaid were reported that moral trauma
caused by the COVID-19 has left indelible scars on
the human psyche.* Thus, finding another safe to
use technique is crucial.
Comparing Naso-Oro-Pharyngeal Swab Samples
With Saliva: Vaz et al.*? showed that the use of self-
collected saliva specimens is an easy, appropriate,
and cheap alternative to traditional nasopharyngeal
swab-based tests. These results could lend the wider
use of molecular testing to handle the COVID-19
outbreak, particularly in resource-limited settings.
Azzi et al® declared that COVID-19 virus was
detected in the saliva swab in all infected individuals
on the first day and after 4 days in their recent
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research. All individuals were classified as severe
or very severe COVID-19. Drooling technique was
used to collect saliva. In addition to this, To et al.*°
mentioned that SARS-CoV-2 RNA was discovered
in the saliva of all patients except three individuals
who were intubated. They ran a cohort study
including 23 individuals with laboratory-confirmed
COVID-19. Ten patients classified severe COVID-19,
all requiring oxygen support, and remaining 13
patients classified as mild COVID-19.

Saliva collection procedure or nasopharyngeal
swabs applied to 44 hospitalized COVID-19
patients by healthcare professionals and 121
samples obtained in the research by Wylli et al.”
Positive results were detected in 39 and 46 samples
of saliva and nasopharyngeal swabs, respectively.
Eight clients had positive saliva and negative
nasopharyngeal swab specimens, three cases
had negative saliva and positive nasopharyngeal
specimens. The effectiveness of saliva as a sample
of the COVID-19 virus monitoring test was also
investigated. Totally, 39/622 patients had positive
in nasopharyngeal swabs and 33 of 39 individuals
had SARS-CoV-2 in saliva.®* These studies proved
that SARS-CoV-2 is detected from saliva as
effectively as in nasopharyngeal swabs.

However, in another study, SARS-CoV-2 was
discovered in only four saliva samples of 31
individuals whose oropharyngeal swabs were
positive.®® To prevent contamination with other
secretions from the respiratory tract, saliva was
collected from the opening of the gland duct of the
cleaned oral cavity. The low positive rate of this
study may be because of the collection technique.

Studies have shown that saliva specimens have
higher viral load or lower cycle threshold against
nasopharyngeal swab specimens.”* The sensitivity
of saliva samples in detecting COVID-19 virus was
also observed. On the same days when pharyngeal
or respiratory swabs transformed, the saliva results
of two patients were positive.* Less versatility was
attend in the SARS-CoV-2 test repeated with a saliva
sample.” These results demonstrated that saliva
can be a trustworthy specimen for SARS-CoV-2
detection. Laboratory and clinical reviews reported
that PCR kits for saliva samples have already been
approved by the US Food and Drug Administration
(FDA) and are available worldwide.

Under the limitations of this review, most of the
researchers stated no significant difference in viral
load between nasopharyngeal and saliva samples.
These studies concluded that saliva is a non-
invasive sample type for the diagnosis of COVID-19
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virus and viral load monitoring.?0%33% Studies
also declared a high agreement between saliva and
nasopharyngeal swab samples when tested by an
automated multiplex molecular tests approved for
point-of-care testing.”*

Several groups have also studied the potential of
saliva as a clinical sample for COVID-19 virus detec-
tion. In this regard, a study of 12 patients confirmed
by PCR detection of viral RNA using nasopharyn-
geal or sputum samples found that coughing saliva
from 11 patients was positive for SARS-CoV-2. Im-
portantly, no viral RNA was detected in saliva sam-
ples collected from 33 patients whose nasopharyn-
geal samples tested negative for SARS-CoV-2.
Consistent results were obtained by the same group
examining a different set of patients, showing that
SARS-CoV-2 was detectable in self-collected saliva
of 20 out of 23 confirmed patients.”

Another approach to collecting saliva samples
is through oral swabs that are easily administered
even for non-professionals. In two studies
examining saliva samples collected with oral swabs,
15 (50%) of 39 patients and 25 (100%) of 25 patients,
respectively, tested positive for SARS-CoV-2.23%
While it's too early to draw any conclusions,
these studies indeed imply that saliva collected
by coughing or oral swabs is a legitimate clinical
sample for SARS-CoV-2 detection.

Covid-19 Detection With Saliva: The approved sa-
liva-based COVID-19 test kit is built on the current
TagPath SARS-CoV Test developed by the Rutgers
Clinical Genomics Laboratory to qualitatively iden-
tify RNA from the virus. This test uses primers and
probes for respiratory, nasopharyngeal and oro-
pharyngeal samples, validated by the Emergency
Use Authority (EUA). Collection protocols and nu-
cleic acid extraction buffers are changed to ensure
that the saliva sample is tested. Saliva samples can
be transported and stored at ambient temperature
but must be processed within 48 hours of collec-
tion. The recommended system for RNA extraction
is Chemagic Viral DNA / RNA 300 Kit H96 and
PerkinElmer ChemagicTM 360. The RT-PCR can
be performed using Applied Biosystems TaqPath
Combo Kit on the ThermoFisher Applied Biosys-
tems QuantStudio 5 Real-Time PCR System or the
Applied Biosystems ViiA7 Real-Time PCR System.”
How should we perform the saliva testing?: The
saliva collection method and types of collection de-
vices are critical issues in this detection technique.
There are three main types of saliva which includes
whole saliva, parotid gland and minor gland sam-
ples and the collection method of each type varies
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accordingly. When the aim of sampling is to detect
respiratory viruses by molecular analysis, it is bene-
ficial to collect all types of saliva from suspected pa-
tients.® Thus, patients should be informed to drain
saliva into a sterile bottle. Saliva volume should be
between 0.5 and 1 ml. 2 ml of viral transport medi-
um (VTM) should then be added to the bottle.* Fol-
lowing applications will be performed according to
the instructions of the relevant RT-PCR technique
in the microbiology laboratory. The poor compli-
ance rate of saliva with nasopharyngeal specimens
reported in the research by Chen et al.**and can be
clarified by the variation in the sampling method.
The research by Chen et al. also stated the detection
rate of COVID-19 virus in pristine salivary fluid ex-
creted from the entrance of the gland ducts. On the
other hand, in different researches, patients were
asked to cough saliva from their throats into sterile
bottles, and thus saliva specimens were generally
sputum from the lower respiratory tract.?* There-
fore, the instructions should understandably clari-
fy the appropriate procedure to patients to elevate
the sensitivity of saliva tests on the way to detect
suspected COVID-19 individuals.

CONCLUSION

In daily dental practice, high-speed water-
cooled turbines are used frequently. Therefore
a high amount of aerosol is created. The virus
in this aerosol remained stable for three hours
on air and 72 hours on stainless steel or plastic
surfaces. Dentist should always protect himself
with protective clothing. Additionally, the risk
of contamination can be reduced by protective
measures such as gargling with various antiseptic
solutions before the procedure and performing
dental procedures under rubber dam isolation.
The high viral load in saliva is both a threat and an
opportunity for humanity. Under the limitation to
the results of the studies reported in this review,
the use of saliva in the diagnosis of Covid-19 is a
cost-effective, reliable and easy-to-apply technique
compared to other disturbing detection forms.
Further salivary studies should be encouraged to
reduce the research gap in this area.

Grant Support & Financial Disclosures: None.

Conflict of Interests: None.
REFERENCES
1.  World Health Organization. WHO Coronavirus Disease (COVID-19)
Dashboard [Internet]. 2021 February. Website:[https://covid19.

who.int/?gclid=EAIalQobChMI27017aDj6wIVh6kYCh229¢G_
EAAYASAAEGLIIPD_BwWE] Retrieved on Feb 08, 2021.

www.pjms.org.pk 1219



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ismail Serhat Sadikoglu et al.

Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early trans-
mission dynamics in Wuhan, China, of novel coronavirus-infected
pneumonia. N Engl ] Med. 2020;382(13):1199-1207. doi: 10.1056/NE-
JMo0a2001316

Lai CC, Shih TP, Ko WC, Tang HJ, Hsueh PR. Severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) and coronavirus dis-
ease-2019 (COVID-19): the epidemic and the challenges. Int ] Antimi-
crob Agent. 2020;55(3):105924. doi: 10.1016/j.jjantimicag.2020.105924
Eurosurveillance Editorial Team. Note from the editors: World
Health Organization declares novel coronavirus (2019-nCoV) sixth
public health emergency of international concern. Euro Surveill
2020;25(5):200131e. doi: 10.2807/1560-7917.ES.2020.25.5.200131e
World Health Organization. WHO Director-General’s opening re-
marks at the media briefing on COVID-19 - 11 March 2020 [Internet].
2020 March. Website:[https://www.who.int/dg/speeches/detail /
who-director-general-s-opening-remarks-at-the-media-briefing-on-
covid-19---11-march-2020] Retrieved on Feb 08, 2021.

Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic charac-
terisation and epidemiology of 2019 novel coronavirus: implications
for virus origins and receptor binding. Lancet. 2020;395(10224):565-
574. doi: 10.1016/50140-6736(20)30251-8

Xu H, Zhong L, Deng ], Peng ], Dan H, Zeng X, et al. High expres-
sion of ACE2 receptor of 2019- nCoV on the epithelial cells of oral
mucosa. Int J Oral Sci. 2020;12(1):8. doi: 10.1038/s41368-020-0074-x
Chen Y, Guo Y, Pan Y, Zhao ZJ. Structure analysis of the re-
ceptor binding of 2019-nCoV. Biochem Biophys Res Commun.
2020;525(1):135-140. doi: 10.1016/j.bbrc.2020.02.071

Li Y, Ren B, Peng X, Hu T, Li ], Gong T, et al. Saliva is a non-
negligible factor in the spread of COVID-19. Mol Oral Microbiol.
2020;35(4):141-145. doi: 10.1111/ omi.12289

Anschau V, Sanjuan R. Fibrinogen gamma chain promotes aggrega-
tion of vesicular stomatitis virus in saliva. Viruses. 2020;12(3):282.
doi: 10.3390/v12030282

Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of
2019-nCoV and controls in dental practice. Int J Oral Sci. 2020;12(1):9.
doi: 10.1038/s41368-020-0075-9

Van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble
A, Williamson BN, et al. Aerosol and surface stability of SARS-CoV-2
as compared with SARS-CoV-1. N Engl ] Med. 2020;382(16):1564-
1567. doi: 10.1056/ NEJMc2004973

Onoral O, Caymaz MG. Awareness of dental practitioners and intern
dental practitioners in Northern Cyprus towards pandemic of SARS
CoV 2. Niger J Clin Pract. 2021. doi: 10.4103/njcp.njcp_319_20
Sabino-Silva R, Jardim AC, Siqueira WL. Coronavirus COVID-19
impacts to dentistry and potential salivary diagnosis. Clin Oral In-
vestig. 2020;24(4):1619-1621. doi: 10.1007/s00784-020-03248-x

Harrel SK, Molinari J. Aerosols and splatter in dentistry: a brief re-
view of the literature and infection control implications. ] Am Dent
Assoc. 2004;135(4):429-437. doi: 10.14219/jada.archive.2004.0207
Santarpia JL, Rivera DN, Herrera V, Morwitzer M]J, Creager H, San-
tarpia GW, et al. Aerosol and surface contamination of SARS-CoV-2
observed in quarantine and isolation care. Sci Rep. 2020;10(1):12732.
doi: 10.1038/s41598-020-69286-3

Liu Y, Ning Z, Chen Y, Guo M, Liu Y, Gali NK, et al. Aerody-
namic analysis of SARS-CoV-2 in two Wuhan hospitals. Nature.
2020;582(7813):557-560. doi: 10.1038/s41586-020-2271-3

Srinivasan M, Thyvalikakath TP, Cook BN, Zero DT. COVID-19 and
saliva: A primer for dental health care professionals. Int Dent J. 2020.
doi: 10.1111/1dj.12606.

Cirillo N. COVID-19 outbreak: succinct advice for dentists and oral
healthcare professionals. Clin Oral Investig. 2020;24(7):2529-2535.
doi: 10.1007/s00784-020-03323-3

Vergara-Buenaventura A, Castro-Ruiz C. Use of mouthwash-
es against COVID-19 in dentistry. Br ] Oral Maxillofac Surg.
2020;58(8):924-927. doi: 10.1016/j.bjoms.2020.08.016

American Dental Association. ADA releases interim guidance on
minimizing COVID-19 transmission risk when treating dental emer-
gencies [Internet]. 2020 April. Website:[https://www.ada.org/en/
publications/ada-news/2020-archive/april/ada-releases-interim-
guidance-on-minimizing-covid-19-transmission-risk-when-treating-
emergencies] Retrieved on Feb 08, 2021.

Mady LJ, Kubik MW, Baddour K, Snyderman CH, Rowan NR. Con-
sideration of povidone-iodine as a public health intervention for
COVID-19: utilization as “Personal Protective Equipment” for front-
line providers exposed in high-risk head and neck and skull base
oncology care. Oral Oncol. 2020;105:104724. doi: 10.1016/j.oraloncol-
0gy.2020.104724

Pak J Med Sci  July - August 2021

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Challacombe S, Kirk-Bayley J, Sunkaraneni VS, Combes J. Povi-
done iodine. Br Dent J. 2020;228(9):656-657. doi: 10.1038/s41415-
020-1589-4

Yoon JG, Yoon J, Song JY, Yoon SY, Lim CS, Seong H, et al. Clinical
significance of a high SARS- CoV-2 viral load in the saliva. ] Korean
Med Sci. 2020;35(20):€195. doi: 10.3346 /jkms.2020.35.e195

Baker N, Williams A]J, Tropsha A, Ekins S. Repurposing quaternary
ammonium compounds as potential treatments for COVID-19.
Pharm Res. 2020;37:104. doi: 10.1007/511095-020-02842-8

Imbery TA, Carrico CK. Dental dam utilization by dentists in an in-
tramural faculty practice. Clin Exp Dent Res. 2019;5(4):365-376. doi:
10.1002/ cre2.191

Wyllie AL, Fournier J, Casanovas-Massana A, Campbell M, Tokuy-
ama M, Vijayakumar T, et al. Saliva or Nasopharyngeal Swab Speci-
mens for Detection of SARS-CoV-2. N Engl ] Med. 2020,383:1283-
1286. doi: 10.1056/NEJMc2016359

Patel R, Babady E, Theel ES, Storch GA, Pinsky BA, St. George K, et
al. Report from the American Society for Microbiology COVID-19
International Summit, 23 March 2020: Value of diagnostic testing
for SARS-CoV-2/COVID-19. mBio. 2020;11:00722-20. doi: 10.1128/
mBio.00722-20

To KK, Tsang OT, Yip CCY, Chan KH, Wu TC, Chan JMC, et al.
Consistent detection of 2019 novel coronavirus in saliva. Clin Infect
Dis. 2020;71(15):841-843. doi: 10.1093/cid / ciaa149

To KK, Tsang OT, Leung WS, Tam AR, Wu TC, Lung DC, et al. Tem-
poral profiles of viral load in posterior oropharyngeal saliva samples
and serum antibody responses during infection by SARS-CoV-2: an
observational cohort study. Lancet Infect Dis. 2020;20(5):565-574.
doi: 10.1016/51473-3099(20)30196-1

Zaidi SH, Jawaid SA. Moral trauma caused by COVID-19 - An
ethical debate. Pak J Med Sci. 2021;37(3):613-615. doi: https://doi.
org/10.12669/ pjms.37.3.4295

Vaz SN, de Santana DS, Netto EM, Pedroso C, Wang WK, Santos
FDA, et al. Saliva is a reliable, non-invasive specimen for SARS-
CoV-2 detection. Braz J Infect Dis. 2020;24(5):422-427. doi: 10.1016/j.
bjid.2020.08.001

Azzi L, Carcano G, Gianfagna F, Grossi P, Gasperina DD, Geno-
ni A, et al. Saliva is a reliable tool to detect SARS-CoV-2. J Infect.
2020;81(1):e45-€50. doi: 10.1016/j.jinf.2020.04.005.

Williams E, Bond K, Zhang B, Putland M, Williamson DA. Saliva as
a non-invasive specimen for detection of SARS-CoV-2. J Clin Micro-
biol. 2020;58(8):e00776-720. doi: 10.1128 /JCM.00776-20

Chen L, ZhaoJ, Peng]J, Li X, Deng X, Geng Z, et al. Detection of 2019-
nCoV in saliva and characterization of oral symptoms in COVID-19
patients. SSRN. 2020. doi: 10.2139/ssrn.3557140

Zheng S, Yu F, Fan ], Zou Q, Xie G, Yang X, et al. Saliva as a diag-
nostic specimen for SARS-CoV-2 by a PCR-based assay: a diagnostic
validity study. Infectious Diseases of Poverty. 2020;9(100):1-7.

To KK, Yip CCY, Lai CYW, Wong CKH, Ho DTY, Pang PKP, et al.
Saliva as a diagnostic specimen for testing respiratory virus by a
point-of-care molecular assay: A diagnostic validity study. Clin Mi-
crobiol Infect. 2019;25(3):372-378. doi: 10.1016/j.cmi.2018.06.009
Khurshid Z, Zohaib S, Najeeb S, Zafar MS, Slowey PD, Almas K. Hu-
man saliva collection devices for proteomics: An update. Int ] Mol Sci
2016;17(6):846. doi: 10.3390/ijms17060846

Kai-Feng H, Yi-Chen S, Bing-Hong C, Jeng-Fan L, Chao-Min C, Cho-
YiC, etal. New COVID-19 saliva-based test: How good is it compared
with the current nasopharyngeal or throat swab test? ] Chin Med As-
soc. 2020,83(10):891-894. doi: 10.1097/JCMA.0000000000000396.
ToKK, LuL, Yip CC, Poon RW, Fung AM, Cheng A, et al. Additional
molecular testing of saliva specimens improves the detection of res-
piratory viruses. Emerg Microbes Infect. 2017;6(6):e49. doi: 10.1038/
emi.2017.35

Authors Contribution:

ISS: conceived, designed and write the manuscript
MGC: did data collection review, editing of
manuscript and final approval of manuscript.

Vol. 37 No. 4

www.pjms.org.pk 1220



	_Hlk47111251
	_Hlk47111497
	_GoBack
	_Hlk56153524
	_GoBack
	_GoBack
	_Hlk64973097
	_GoBack
	_Hlk64966128
	_GoBack
	OLE_LINK2
	_GoBack
	_GoBack
	_GoBack
	_Hlk62766920
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk58062655
	_Hlk55292986
	_Ref58152375
	_Ref58152455
	_Ref58063173
	_Ref58152605
	_Ref58153259
	_Ref58153831
	_Ref58258970
	_Ref58260138
	_Ref58694805
	_Ref58519832
	_Ref58260157
	_Ref58519141
	_Ref58349679
	_Ref58260427
	_Ref64208586
	_Ref58702377
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_heading=h.1fob9te
	_heading=h.3znysh7
	_GoBack
	_Hlk50745033
	_Hlk50744235
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	r2
	r7
	_GoBack
	_GoBack
	_Hlk36222441
	_Hlk37078830
	_Hlk36207326
	_GoBack
	ref28
	_Hlk50395188
	_Hlk43649192
	_Hlk44556728
	_Hlk44556982
	_Hlk44557017
	_Hlk44557187
	_Hlk44557474
	_Hlk44557707
	_Hlk44557766
	_Hlk44551047
	_Hlk44540207
	_Hlk44965307
	_Hlk44541525
	_Hlk44557870
	_Hlk44965334
	_Hlk67758860
	_Hlk44558123
	_GoBack
	_Hlk44627237
	_Hlk50399119
	_Hlk44558313
	_Hlk44985569
	_Hlk44985799
	_GoBack
	_GoBack
	_ENREF_4
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_GoBack
	OLE_LINK23
	OLE_LINK24
	OLE_LINK47
	OLE_LINK46
	OLE_LINK54
	OLE_LINK53
	OLE_LINK58
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk65965425
	OLE_LINK2
	one
	two
	three
	four
	six
	seven
	_GoBack
	_Hlk67974023
	_GoBack
	OLE_LINK2
	OLE_LINK46
	OLE_LINK50
	OLE_LINK52
	OLE_LINK59
	OLE_LINK151
	OLE_LINK148
	OLE_LINK149
	OLE_LINK157
	OLE_LINK158
	OLE_LINK159
	OLE_LINK161
	OLE_LINK160
	OLE_LINK162
	OLE_LINK164
	OLE_LINK165
	OLE_LINK180
	OLE_LINK169
	OLE_LINK189
	OLE_LINK173
	OLE_LINK176
	OLE_LINK177
	OLE_LINK182
	OLE_LINK184
	OLE_LINK195
	OLE_LINK190
	OLE_LINK191
	OLE_LINK192
	OLE_LINK193
	OLE_LINK194
	OLE_LINK197
	OLE_LINK196
	OLE_LINK207
	OLE_LINK198
	OLE_LINK206
	_GoBack
	_heading=h.3dy6vkm
	_GoBack
	B18

