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Is the oral cavity relevant in SARS-CoV-2 pandemic?
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Abstract
Objectives Recent scientific evidences suggest a relevant role of the oral cavity in the transmission and pathogenicity of SARS-
CoV-2.
Methods A literature searchwas performed in PubMed, up to April 30, 2020, focusing on SARS-CoV-2, COVID-19, oral cavity,
and antimicrobial agents.
Results Oral viral load of SARS-CoV-2 has been associated with the severity of COVID-19, and thus, a reduction in the oral viral
load could be associated with a decrease in the severity of the condition. Similarly, a decrease in the oral viral load would
diminish the amount of virus expelled and reduce the risk of transmission, since (i) during the first 10 days, the virus mainly
accumulates at the nasal, oral, and pharyngeal area; (ii) the number of angiotensin-converting enzyme (ACE2) receptor is greater
in the salivary glands as compared with the lungs; and (iii) salivary droplets represent the most relevant transmission route. To
reduce the oral viral load, antiseptic agents may be used, although the evidence on its efficacy is indirect and weak.
Conclusions Antiseptic mouth rinses, such as those containing cetylpyridinium chloride or povidone-iodine, may be able to
decrease the severity of COVID-19 by reducing oral viral load in infected subjects and decreasing the risk of transmission by
limiting viral load in droplets, generated in normal life, or in aerosols, produced during dental procedures. Well-designed clinical
and preclinical research must be conducted to support these hypotheses.
Clinical relevance Antiseptic mouth rinses may help in decreasing the severity of COVID-19 and in reducing the risk of
transmission.
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COVID-2019 and oral cavity

Coronavirus 2 of severe acute respiratory syndrome (SARS-
CoV-2), previously known 2019 novel corona virus (2019-
nCoV), a member of the Coronaviridae family is the respon-
sible agent of the disease referred as 2019 coronavirus disease
(COVID-2019). This disease was first identified in Wuhan
(China), and from there, it has spread to more than 185 coun-
tries, acquiring pandemic characteristics, with more than 2.8
million of confirmed cases and almost 0.2 million of dead, on
April 25, 2020 [1].

Most patients with COVID-19 present a mild disease, with
fever, myalgia or fatigue, and dry cough as main symptoms
[2]. However, almost 14% present signs and symptoms of a
severe disease, requiring hospitalization and oxygen support,
and 5% need to be admitted to intensive care units [3]. These
severe cases usually include impairment of the function of
different organs such as acute kidney injury, cardiac injury,
and liver dysfunction and grave complications as severe acute
respiratory syndrome (SARS), sepsis, and septic shock [4].
The risk factors associated with this severe systemic impact
of COVID-19 in a small proportion of patients infected with
SARS-CoV-2 have not been properly identified, although it
has been suggested that the presence of other comorbidities,
such hypertension, diabetes, coronary disease, aging, and obe-
sity may play a significant role [5].

The role of the oral cavity, as the entrance to the body of
SARS-CoV-2, and its possible role as protective/aggravating
factor in the infectivity and in the progression of this viral
infection have been controversial, although recent scientific
evidences suggest a relevant role of the oral cavity and its
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mucosae in the transmission and pathogenicity of SARS-
CoV-2. In addition, the demonstrated chronic systemic in-
flammation associated with periodontitis may presuppose a
higher risk of increased severity of COVID-19 in periodontitis
patients. This predicate is supported by the available scientific
evidence supporting the relevance of oral health, and specifi-
cally, of periodontal health, on systemic health [6, 7] and,
again, emphasizing the importance of oral health in the overall
systemic health [8, 9].

It was, therefore, the objective of the present short commu-
nication to evaluate the importance of the oral cavity and the
possible impact of using oral antiseptics to reduce the trans-
mission and pathogenicity of SARS-CoV-2.

Methods

A literature search was performed in PubMed, up to April 30,
2020, focusing on SARS-CoV-2, COVID-19, oral cavity, and
antimicrobial agents.

Is the oral cavity relevant in the transmission
and pathogenicity of SARS-CoV-2?

The infectivity of SARS-CoV-2 depends on the ability of this
virus to enter the cells, and there is clear evidence that the
transmembrane protein angiotensin-converting enzyme
(ACE2) is the primary receptor and portal of entrance of this
virus into the cell. Besides the lungs, intestines, heart, and
kidneys, which have shown expression of ACE2, recent evi-
dence has also demonstrated that epithelial cells in different
oral cavity mucosae, especially in the tongue mucosa, show a
high expression of ACE2. Since the oral cavity is one of the
first interfaces between the exterior and body, there is a high
potentiality that this pathway of viral colonization and infec-
tion is critical for the onset of COVID-19 [10, 11].

Apparently, in the first 10 days after the transmission, when
the patient usually remains asymptomatic but is highly conta-
gious, the virus accumulates at the nasal, oral, and pharyngeal
mucosa, and only later will further accumulate in the lungs
[12]. It has also been shown that the number of ACE2 recep-
tors in the salivary glands is higher than in the lungs that has
been suggested could be a reservoir area for SARS-CoV-2 in
asymptomatic patients [11].

Two major routes of transmission have been described, on
through Flügge droplets (> 5 μm in size), expelled when
breathing, talking, sneezing, coughing, etc., which normally
will not remain in the air but immediately settle down on
different surfaces or on the floor and, from there, indirectly,
the virus may be transmitted through contract by the hand or
contaminated objects if they contact the subject mucosae. In
the other route, viruses will be transmitted directly person to

person, via Wells droplet nuclei (≤ 5 μm), expelled by breath-
ing, talking, sneezing, coughing, etc., since they remain
suspended in air for significant periods of time, allowing them
to be transmitted over distances > 1 m [11, 13].

This possible role of the oral cavity both as portal of en-
trance of the virus in the body and as virus reservoir may be
impacted at two levels:

& By decreasing the viral load SARS-CoV-2 that has been
associated with a reduced severity of COVID-19 [14].

& By decreasing the viral load, the amount of virus expelled by
the carrier could be temporarily reduced and, therefore, the
risk of transmission will be lesser. This is supported by dif-
ferent reasons: (i) during the first 10 days, the virus mainly
accumulates at the nasal, oral, and pharyngeal area [12]; (ii)
the number of ACE2 receptor is greater in the salivary glands
as compared with the lungs [11]; and (iii) salivary droplets
represent the most relevant transmission route [11, 13].

This proposed beneficial impact could become even more
relevant under the light of the foreseen evolution of the pan-
demic, which suggest that in spite of the implementation of
hygienic measures and social distance, SARS-CoV-2 may not
be eradicated up to 2024 [15]. This positive impact may spe-
cifically be even more relevant in the context of the clinical
practice of dentistry [16], since due to the frequent generation
of aerosols, the associated risk of virus transmission may be
enhanced during the different dental procedures [11, 17].

Could oral antiseptics have an impact
on the transmission and pathogenicity
of SARS-CoV-2?

Some oral antiseptics, used as a pre-procedure rinsing, have
shown efficacy to reduce the amount of bacteria in aerosols,
hence significantly reducing the risk of cross-infection. This
outcome has been demonstrated when rinsing with chlorhex-
idine before dental procedures [18–20]. Similar outcomes,
albeit in lesser extent, have also been demonstrated with the
use of essential oil mouth rinses [21]. A recent systematic
review, with meta-analysis that evaluated the efficacy of pre-
operative mouth rinses in the reduction of the number of mi-
croorganisms produced by aerosols during dental procedures,
concluded that mouth rinses containing chlorhexidine and
cetylpyridinium chloride, among others, were efficacious to
reduce the bacterial load in the aerosols [22]. There is, how-
ever, no direct evidence of the possible impact of preoperative
rinsing with oral antiseptics on the SARS-CoV-2 viral load.
Furthermore, the likely impact of a daily use of these antisep-
tics for limited periods of time (e.g., when being a carrier of
the virus) on the viral transmissivity has not been explored.
However, the possible beneficial effect of using oral
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antiseptics during this viral infection may be assessed indirect-
ly by evaluating the in vitro antiviral activity of most common
active agents.

Povidone-iodine

Pre-procedural rinsing with povidone-iodine has been fre-
quently recommended in protocols specifically applied for
dental settings in the control of SARS-CoV-2 [16]. However,
it has very limited substantivity in oral use [23], and its use
may present some risks, including allergic reactions or thyroid
dysfunction in long-term use [24]. The recommendation of
mouth rinse/gargling with povidone-iodine in the COVID-19
context is based on its virucidal activity, shown against both
enveloped and non-enveloped viruses including ebola, Middle
East respiratory syndrome (MERS) and SARS coronavirus,
influenza, and hand, foot, and mouth disease (HFMD) viruses
(Enterovirus 71 and Coxsackievirus A16) [24]. These recom-
mendations have been partially based on a series of German
studies from one research group showing that:

& There is virucidal activity of 1% povidone-iodine (formu-
lation for rinsing) against MERS-CoV, within 15 s of ex-
posure, shown in an in vitro study [25].

& Better virucidal activity (against murine norovirus) was
shown when using 7.5% povidone-iodine when compared
with 4% chlorhexidine gluconate [26].

& Povidone-iodine (7.5%), formulated as gargle/mouthwash
but diluted 1:30 to a final concentration of 0.23% for
in vitro rapidly inactivated (15 s of exposure) SARS-
CoV, MERS-CoV, influenza virus A (H1N1), and rotavi-
rus [27].

In another narrative review on the virucidal activity of
povidone-iodine [28], different Japanese in vitro studies were
evaluated:

& Inactivation of adenovirus, mumps, rotavirus, poliovirus
(types 1 and 3), Coxsackievirus, rhinovirus, herpes sim-
plex virus, rubella, measles, influenza, and human immu-
nodeficiency virus (HIV) [29]

& Efficacy against a SARS coronavirus strain, with rapid
inactivation of the virus after 2 min of treatment [30, 31]

& Virucidal activity against avian influenza viruses [32]
& Virucidal efficacy, including when use as gargle, against

swine influenza viruses [33]

Cetylpyridinium chloride

N-hexadecyl pyridinium chloride or cetylpyridinium chloride
(CPC) is a cationic quaternary ammonium compound soluble
in water and in aqueous solutions, non-oxidant or corrosive,

and highly cationic at neutral pH. These compounds belong-
ing to the group of tensioactive agents have been frequently
used as detergents and antiseptics. As antiseptic, its antibacte-
rial, antiplaque, and antigingivitis properties have been dem-
onstrated in different randomized clinical trials [34], and its
efficacy has been summarized in several systematic reviews
[35–37].

In vitro studies have shown that it is able to eliminate/
inactivate different strains of influenza virus (AH3N2, A
H1N1, B, oseltamivir-resistant A). The antiviral mechanism
of action of CPC resides in its ability to disrupt the lipid en-
velope, hence interfering with the capacity of the virus to enter
the cell. Due to this mechanism of action, it has been sug-
gested that CPC may also act against other viruses with enve-
lope, such as respiratory syncytial virus (RSV), parainfluenza
virus, and coronavirus [38]. In a preclinical in vivo investiga-
tion using mice adapted to an influenza strain (A H1N1), a
statistically significant lower mortality and morbidity were
shown in the group of mice using the CPC formulation.

In humans, in a pilot double-blinded, placebo-controlled,
randomized clinical trial, assessing a CPC-based formulation
for inhalation, in the prevention of upper respiratory tract in-
fections (usually associated with influenza virus, RSV, human
metapneumovirus (hMPV), rhinovirus, and adenovirus), it
was observed that patients in the test group suffered viral
infections with less severity and duration, when compared
with those included in the placebo group [39].

Most recently, in a high-throughput screening aiming to
identify broad-spectrum inhibitors of coronaviruses, CPC
was rated as the 9th most relevant, out of 36, against the four
viruses tested, which included MERS-CoV [40].

CPC products are widely available in the market, formulat-
ed as only active agent in different concentrations, but also in
combination with other active agents, being of special rele-
vance the formulation together with 0.12% chlorhexidine,
which has shown an important microbiological impact as sin-
gle rinse [41] or with a 2-week use [42], and also at different
concentrations [43], such as 0.05% evaluated for 6 months
[44] or as 0.03% evaluated for 1 year [45].

Chlorhexidine

Chlorhexidine is a biguanidic antiseptic and disinfectant, with
a widely demonstrated antimicrobial activity against bacteria
(gram-positive and gram-negative, anaerobic and aerobic),
some viruses, and yeast. As antiseptic, its antibacterial, anti-
plaque, and antigingivitis properties have clearly established,
as summarized in systematic reviews [35–37]. In regard to its
antiviral activity, although the use of chlorhexidine has been
suggested to reduce the viral transmission via aerosols in re-
cent narrative reviews [46, 47], its efficacy is controversial. In
a systematic review, it was reported that chlorhexidine rapidly
inactivates lipophilic viruses (e.g., herpes simplex virus, HIV,
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influenza virus, cytomegalovirus) but not small non-
enveloped viruses (enteroviruses, polio viruses, papilloma vi-
ruses) or enveloped human coronavirus [48].

Other products

Very limited evidence is available for other products that are
frequently recommended in cross-contamination preventive
protocols in viral infections:

& Hydrogen peroxide [16] is frequently recommended as
part of measures of control of COVID-19, despite the
limited available evidence, very limited substantivity
[49], or limited impact on dental biofilms [50].

& Essential oil mouth rinses, since there are suggestions of
their possible benefits in controlling viral contamination,
at least for herpes viruses [51]. However, its use has
seldomly been suggested in the COVID-19 context.

& Beta-cyclodextrin and citrox [52] have also been sug-
gested as possible candidates for evaluation.

Comparisons of different agents in non-oral scenarios

Some information can also be extracted from a narrative re-
view, including 22 articles, that evaluated the relative efficacy
of different disinfectant products in other settings, such as
disinfection of inanimate surfaces (metal, glass, or plastic),
in which different human coronaviruses, including SARS-
CoV and MERS-CoV, or endemic human coronaviruses
(HCoV) can persist for up to 9 days. Effective inactivation
of the viruses was observed with 62–71% ethanol, 0.5% hy-
drogen peroxide, or 0.1% sodium hypochlorite within 1 min.
Other biocidal agents, such as 0.05–0.2% benzalkonium chlo-
ride or 0.02% chlorhexidine digluconate, were considered as
less effective [53].

More recently, and specifically in relation with SARS-
CoV-2, the in vitro virucidal effect was considered similar
with ethanol (70%), povidone-iodine (7.5%), chloroxylenol
(0.05%), chlorhexidine (0.05%), or benzalkonium chloride
(0.1%), when used as disinfectants [54].

Summary

The recommendations of different health authorities in differ-
ent countries of the world are indicating the need to perform
pre-procedure rinsing with antiseptic agents in dental clinical
settings, both during and after the pandemic period. The most
frequently recommended agents are povidone-iodine, hydro-
gen peroxide, and cetylpyridinium chloride, although the sci-
entific support behind these recommendations is still weak
and mostly derived from indirect evidence.

The information presented in this narrative review supports
the use of antiseptic mouth rinses, both as a single pre-
procedural use and as daily use during a limited period of time,
to impact the transmission and/or pathogenicity of SARS-
CoV-2, since they have shown to reduce the oral viral load
and, therefore, they may reduce the severity of the disease in
an infected subject andmay reduce the risk of transmission, by
reducing the viral load in aerosols, expelled during dental
procedures, or in droplets generated when breathing, talking,
sneezing, coughing, etc. However, these recommendations
must be validated with well-designed clinical trials that eval-
uate their efficacy.
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