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ABSTRACT

SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) is primarily transmitted by
airborne droplets and its spread is favored by close human contact, thus the COVID-19
pandemic is the new challenge in dental practice. The oral cavity was considered as a SARS-
CoV-2 reservoir, the viruses were detected in the saliva and periodontal pockets of infected
persons. Therefore, aside from the most common symptoms, COVID-19 can manifest as
lesions in the oral cavity. Due to the high risk of cross-contamination in the dental office,
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new precautionary measures were implemented in professional dental care to ensure safety
for both, dental staff and patients. Given the dynamically changing situation, dental practi-
tioners should follow local guidelines and implement them according to current needs and
available resources. The key to success is to reduce the risk of cross-infection with SARS-CoV-2

at no cost to the good oral health of the population.

Introduction

On 11 February 2020, the World Health Organization
(WHO) announced a pandemic caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Coronavirus disease 2019 (COVID-19) was
first identified in Wuhan, China, in patients with
atypical pneumonia [1].

SARS-CoV-2 belongs to the Coronaviridae (CoVs)
family, the Beta-coronavirus genus. The name of the
family is derived from the solar corona-like spikes
located on the surface of the virion. CoVs are envel-
oped positive-single-stranded RNA viruses. The large
RNA genome (27-32 kb) is associated with the
N protein, forming a helical nucleocapsid. The envel-
ope contains three structural proteins: membrane
protein (M), spike protein (S) and envelope protein
(E). Aside from the four structural proteins (S, E, M,
and N), CoVs have 16 non-structural proteins (nsp
1-16) [2-4].

Transmission of SARS-CoV-2 may occur via
a direct or indirect route. The virus is primarily
transmitted with respiratory droplets and aerosol
during coughing, sneezing and talking. SARS-CoV-2
enters the host’s body through the mucosal mem-
branes of the mouth, nose and eyes. The transmission
can occur during close contact between infected and
uninfected persons. Although COVID-19 is primarily
an airborne disease, the virus can also be transmitted
through objects contaminated with body fluids, espe-
cially saliva [5,6].

COVID-19 may have various forms, from asymp-
tomatic infection to the severe acute respiratory syn-
drome [7]. The most commonly occurring signs of
the disease include fever > 38°C, coughing, sore
throat and headache [8,9]. Shortness of breath, dys-
pnea and pneumonia are observed less often.
Neurological symptoms, such as dizziness and
impaired consciousness, are also reported in
COVID-19 patients [10].

The oral cavity as a potential reservoir of
SARS-CoV-2

From the beginning of the COVID-19 pandemic, the
spread of SARS-CoV-2 has been associated with
microdroplets emitted from the oral cavity [11].
Increased moisture and temperature and hindered
hygienic access to some regions make the oral cavity
a perfect environment for virus survival [12]. The two
possible oral reservoirs of SARS-CoV-2 are currently
being studied: salivary glands and periodontal
pockets.

SARS-CoV-2 can be detected in the saliva of
infected patients. To produce adequate amounts of
saliva, salivary glands utilize multiple molecules that
bind to their specific receptors [5]. One of these
receptors is the angiotensin-converting enzyme-2
(ACE-2) receptor. Notably, the same receptor is also
used by SARS-CoV-2 to enter and infect the host’s
cells [13]. One study demonstrated that the epithelial
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expression of the ACE-2 receptor in the salivary
glands was one of the highest within the head and
neck region [14]. The levels of the ACE-2 receptor in
the salivary glands were shown to be similar as in the
lungs or even higher, especially in minor glands. High
ACE-2 receptor density in the salivary glands might
be a cause of asymptomatic infections playing
a pivotal role in SARS-CoV-2 transmission. Salivary
glands are supposed to be a target for SARS-CoV-2
and a major source of the virus in the saliva.
Unfortunately, we still do not have enough evidence
regarding the excretion of the virus to the saliva, and
hence, no ultimate conclusions can be made about
the role of salivary glands infection in the etiopatho-
genesis of either prolonged or recurrent COVID-
19 [15].

Periodontal pockets can be a favorable niche for
SARS-CoV-2, where the virus can survive and be
excreted with saliva or spread systemically via period-
ontal capillaries. Previous studies showed that some
viruses, such as herpes simplex virus and Epstein-
Barr virus, can survive in periodontal pockets for
a long time [16]. SARS-CoV-2 might be another
virus using periodontal pockets as a starting point
for further spread. Colonization of periodontal pock-
ets with some microorganisms, such as Prevotella,
Fusobacterium, and Porphyromonas, was shown to
negatively affect human health and lead to recurring
infections if untreated [17]. Further, similar to SARS-
CoV-2, those periodontal pathogens can be involved
in the etiopathogenesis of respiratory infections [18].

Several potential mechanisms have been postulated
to be involved in the promotion of pneumonia by
oral bacteria [19]. The first of those mechanisms is
the aspiration of oral microorganisms, such as
Prevotella, Fusobacterium and streptococci, into the
lower airways. Those microorganisms, involved in
periodontal disease and tooth decay, can trigger the
secretion of proinflammatory cytokines (IL-1, TNEF),
which may lead to inflammation or promote infec-
tion within the lungs [18,20]. A similar mechanism
might also be involved in the pathogenesis of
COVID-19. Another potential mechanism might be
the activity of enzymes associated with periodontal
disease; altering the properties of mucosal surfaces,
those enzymes may promote adhesion and coloniza-
tion by respiratory pathogens. Also, the secretion of
periodontal disease-associated cytokines might lead
to alterations of the respiratory epithelium, making
the latter more prone to infection with respiratory
pathogens [21]. Other comorbidities associated with
periodontal disease include type 2 diabetes mellitus,
Alzheimer’s disease, cardiovascular disorders, chronic
obstructive pulmonary disease and sepsis. These con-
ditions are postulated to increase the risk of severe
complications and death from COVID-19 [22-25].

Some patients with COVID-19 require mechanical
ventilation. This procedure may lead to bacterial
colonization of the oropharynx due to impaired self-
cleansing of the oral cavity associated with decreased
salivary secretion. This may eventually result in ven-
tilator-associated pneumonia (VAP), a condition that
can increase the mortality of Intensive Care Unit
patients by 30-70% [26]. Many studies showed that
optimal oral care could significantly decrease the
VAP risk [26] and facilitate the management of
COVID-19 complications [27].

Oral symptoms of COVID-19

Since the outbreak of COVID-19, multiple manifesta-
tions and outcomes of this viral disease have been
described in various organs and systems (lungs, blood
vessels, kidneys, brain, etc.) [28]. Many authors
reported various oral symptoms in SARS-CoV
-2-positive patients. One of the most common and
distinctive signs of COVID-19 are ageusia and anos-
mia. While these manifestations are considered
a neurological problem, the loss of taste is with no
doubt connected with the function of the stomatog-
nathic system. More than 60% of infected patients
report the loss of taste during surveys and interviews
[29]. Another frequent manifestation of COVID-19 is
dry mouth. In one study, including more than 120
patients, 56.25% reported discomfort caused by saliva
deficiency, and xerostomia was shown to correlate
with ageusia [30].

A growing body of evidence suggests that SARS-
CoV-2-positive patients may present with mucosal
lesions in the oral cavity. Ulcers are one of the most
frequently observed manifestations of SARS-CoV-2
infection. According to Branddo et al., aphthous-like
ulcerations were found in seven out of eight (87.5%)
patients, and 50% of individuals who tested positively
for SARS-CoV-2 presented with necrotic-like ulcers.
The latter type of ulcers seems to be more common in
older and immunosuppressed patients, whereas
younger persons are more likely to develop the
aphthae [31]. Amorim dos Santos et al. described
a case of a COVID-positive patient whose dorsum
of the tongue was covered with yellowish pinpoint
ulcers, similar to those observed in recurrent herpes
simplex [32]. Furthermore, both Brandio et al. and
Amorim dos Santos et al. reported about the presence
of necrotic ulcers with a characteristic pattern typical
for recurrent HSV-1 infection [31,32].

Corchuelo and Ulloa described a focal thrush
lesion that coexisted with aphthous-like ulcerations
[33]. A pseudomembranous lingual thrush, similar to
those observed in candidiasis, was also reported by
Rodriguez [34]. The presence of a white plaque on
the tongue, raising suspicion of candidiasis, was also



described by Dos Santos et al. However, microbiolo-
gical examination of the tongue swab revealed
Saccharomyces cerevisiae, rather than Candida spp
[32]. Plaque-like changes on the tongue were also
reported by nine out of 128 (7%) COVID-19 patients
who participated in an online survey conducted by
Biadsee [30].

COVID-19 patients also tend to present with other
types of oral mucosal lesions, such as reddish maculae
or petechiae. The presence of petechiae located on the
anterior hard palate was reported by Brandio et al.
[31], and Cruz Tapia et al. described a patient with
reddish maculae, also located on the hard palate [35].
Moreover, Corchuelo and Ulloa published a case
report of a female COVID-19 patient with petechiae
on the inner surface of the lower lip [33].

Cruz Tapia et al. reported about two COVID-19
patients with angina bullosa hemorrhagic-like (ABH-
like) lesions located on the tongue and hard palate,
respectively [35]. Small hemorrhagic ulcers were also
found in two patients described by Brandido et al.
[31]. Corchuelo and Ulloa described an atypical oral
manifestation of COVID-19: the gingiva in a fair-
skinned patient changed its color to brownish [33].
To the best of our knowledge, this the only published
case report of such a sign of COVID-19.

Several hypotheses exist regarding the etiology of
lesions found in the oral cavity of COVID-19
patients. According to the first hypothesis, acinar
cells infected by SARS-CoV-2 might produce less
saliva. As already mentioned, some SARS-CoV
-2-positive patients can present with dry mouth and
taste disorders due to hyposalivation [31,36]. Given
that saliva is a crucial factor in the perception of taste,
and taste buds’ receptors can be activated only by
dissolved substances, hyposalivation may lead to dys-
geusia [37]. As mentioned in the previous section,
ACE-2 receptors are abundant in the oral epithelium.
However, the density of ACE-2 receptor expression is
area-specific, with more receptors found on the ton-
gue than in buccal and gingival areas [38].
Importantly, saliva can also be the main reservoir of
SARS-CoV-2 in the oral cavity [36]. Thus, local infec-
tion with the virus may trigger inflammation and
necrosis with the formation of ulcers and aphthae,
especially in the areas with high ACE-2 receptor
density [31].

According to another theory, some of the oral
manifestations  of  COVID-19  might  be
a consequence of opportunistic infections [32,39].
The cytokine storm associated with SARS-CoV-2
infection leads to over-activation of T-cells [28,40],
which in a longer perspective may result in the deple-
tion of those cells and immune deficiency [40].
Patients with lymphopenia and persons treated with
broad-spectrum antibiotics were previously shown to
be more prone to oropharyngeal candidiasis [39].

JOURNAL OF ORAL MICROBIOLOGY e 3

This observation may explain why some COVID-19
patients present with thrush lesions or oral manifes-
tations typical for recurrent herpes simplex or fungal
infections. Also, the case of gingival discoloration
described earlier in this section might be linked to
the cytokine storm; gingival hyperpigmentation
might be a consequence of enhanced melanogenesis,
indirectly stimulated by cytokines, such as TNF-a and
IL-1a [33].

Some of the oral manifestations of COVID-19
might also be associated with thrombocytopenia. In
a Chinese study, thrombocytopenia was found in
36.2% of 1,099 COVID-19 patients [40]. Patients
with thrombocytopenia are known to be more
prone to the formation of ABH-like lesions and pete-
chiae [41]. According to some authors, the oral
changes present in patients with COVID-19 might
also be a consequence of vasculitis or disseminated
intravascular coagulation (DIC) [42].

Triage of dental patients during the COVID-19
pandemic

Due to the specific conditions of a dental practice,
both staff and patients are at increased risk of cross-
infection with SARS-CoV-2; the risk is inherent to
close contact between these two groups, as well as to
the exposure to saliva, aerosol and other secretions
[43,44]. However, despite the pandemic, dental care
cannot be neglected given the considerable impact of
oral health on general health. Given the dynamically
changing situation, dental practitioners should follow
and be updated on local infection control guidelines
and implement them according to current needs and
available resources. Therefore, dentists are advised to
perform their duties in a way that limits the dissemi-
nation of SARS-CoV-2 and ensures the safety of both
dental staff and patients. Accurate triage is
a prerequisite of achieving these objectives [45].

Proper communication is the first control measure
to be undertaken even before seeing the patient [46].
Gurzawska-Comis et al. recommend triaging patients
via telephone conversation or video conference. All
patients with symptoms raising suspicion of COVID-
19 should use a teledentistry consultation before vis-
iting the dental clinic [46]. Apart from identifying
suspected or confirmed COVID-19 cases beforehand,
another purpose of the triage is to assess the urgency
of each referral [47,48]. In Italy, it is compulsory to
carry out a telephone triage to verify whether
a patient’s visit to the clinic is essential [49]. In
Slovenia, smartphone-taken pictures and videos of
the affected area are used during the triage [48] to
establish a more accurate diagnosis and to ultimately
decide whether the patient should visit the clinic or
not [46].
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During the triage, it is assessed how likely is the
patient to be infected with SARS-CoV-2 and whether
he/she belongs to a high-risk group of the infection
[50]. According to Gurzawska-Comis et al., persons
who had contact with SARS-CoV-2-positive patients
or visited any high-risk region according to the WHO
in the last 14 days are at very high risk of being
infected, even despite the lack of flu-like symptoms.
Also, patients with a negative epidemiological history,
albeit presenting with flu-like symptoms, should be
classified into the high-risk group. Whenever possi-
ble, appointments with infected or potentially
infected patients should be postponed optimally for
two weeks [48,51]. During this period, the patients
should be managed remotely via teledentistry. The
use of a three A scheme, i.e. Advice, Analgesia and
Antibiotics (Antimicrobials), is advised for remote
dental care [44,48,52-54]. If on admission to the
clinic the patient presents with fever (> 38°C or >
37.5°C according to Izzetti et al. [49], the appoint-
ment should be postponed for at least 2-3 weeks,
except for real emergencies. If the visit cannot be
delayed, all preventive measures recommended for
the management of high-risk patients should be exe-
cuted [48,52,55].

Regarding the urgency of dental treatment, the
referrals can be classified as emergent, urgent or
elective [46]. The emergent cases require on-site
management given the increased risk of the patient’s
mortality. This group of cases includes uncontrolled
hemorrhage, cellulitis or diffuse bacterial infection,
and facial bone trauma with the risk of airway
obstruction/damage [46,51,53].

According to Gurzawska-Comis et al. [44],
patients’ needs should be categorized as urgent,
handled as soon as possible (ASAP) or postponed
(no urgency). The first group includes cases that
require prompt treatment (within a 24-hour time-
frame) but, unlike the emergencies, are not life-
threatening, i.e. abscess drainage, acute dental pain
when analgesics are no longer sufficient, pericoroni-
tis, alveolitis, facial or dental trauma with avulsion or
luxation, risk of airway obstruction (due to loose
restoration), suspected malignancy, adjustments of
orthosis and prosthesis that cause pain, changing
intracanal medication, and removal of extensive den-
tal caries or restorations that cause pain. The needs to
be handled ASAP, ie. within the next seven days,
include the extraction of teeth due to chronic pain,
cyst causing paresthesia/pain, temporary filling/loss
of restoration and pain from broken ortho-
appliance [44,46,50,56].

All elective extractions and elective restorative/per-
iodontal/orthodontic treatments should be post-
poned. According to Dacic et al, all those
procedures can be safely delayed for approximately
30 days [52].

It should be stressed that susceptible or vulnerable
patients should be prioritized. According to
Shamsoddin et al,, this group includes patients with
chronic diseases and malignancies, pregnant women,
nursing home residents and prisoners. All these groups
require unlimited access to dental care as their overall
health condition is not infrequently worse than in the
general population [45]. The key to success is to reduce
the risk of cross-infection with SARS-CoV-2 at no cost
to the good oral health of the population.

Prevention of COVID-19 transmission in the
dental practice

As COVID-19 is an airborne disease, its prevention is
based primarily on limiting the air transmission of
SARS-CoV-2. Dentistry is considered one of the most
SARS-CoV-2-exposed professions, which warrants
the implementation of strict preventive measures in
everyday practice [57].

The first recommended form of prevention is the
triage of dental patients, described in detail in the
section above. In the case of patients visiting the
clinic, consecutive appointments should be scheduled
with at least 15-minute breaks in between to allow for
proper disinfection of the office and avoid patient-to-
patient contact in the waiting room. No reading
materials should be displayed in the waiting room
as they may serve as a vector for the virus spread.
Whenever two or more patients are present in the
waiting room, they should be seated at a 1-2 meter
distance from one another. The dentist and the assis-
tant, both wearing appropriate protective gears,
should be present in the room before the patient
enters [57]. After entering the office, the patient
should be immediately directed to the dentist’s
chair. Protective gears for the dental staff include
disposable working caps, disposable surgical FFP2
masks (in the case of a patient with suspected SARS-
CoV-2 infection, an FFP3 mask is recommended by
the WHO) [58,59], standard working uniform, pro-
tective goggles or face shield and disposable nitrile or
latex gloves. The disposables should be changed after
each patient to reduce the risk of transferring the
virus from the patient to the dentist or vice versa
[26]. However, the recommendations on protective
equipment or breaks between patients may differ
locally or depending on the treatment of sympto-
matic or asymptomatic patients, or suspected
COVID-19.

The patient should take off the mask no earlier
than before the beginning of the dental examination
and put it back immediately after the last procedure
[57]. Many dental procedures involve rotary dental
and surgical instruments with water cooling, which
generate a considerable amount of aerosol. The aero-
sol contains saliva droplets with bacteria, viruses and



sometimes blood [60]. Thus, to reduce the number of
microbes released with the aerosol, some authors
suggest rinsing the mouth with a chlorhexidine diglu-
conate (CHX) solution before the beginning of dental
treatment. It is suggested to use 15 ml of 0.12% CHX
once to reduce the risk of COVID-19 transmission
for up to 2 hours [61]. If the chlorhexidine is unavail-
able or contraindicated in a given patient, it can be
replaced with 1% hydrogen peroxide. Coronaviruses
were shown to be inactivated by 0.5% hydrogen per-
oxide; concentrations greater than 1% are not recom-
mended as they may negatively affect hard and soft
tissues, leading to complications, and at concentra-
tions below 1% hydrogen peroxide is inactivated by
salivary catalase [60]. The results of some recent
studies suggest that also 0.23% povidone-iodine
(PVP-I) and 0.05% cetylpyridinium chloride (CPC)
mouthwashes could be effective against SARS-CoV-2
[62,63]. If their effectiveness against SARS-CoV-2 is
confirmed in a clinical setting, they could be consid-
ered an alternative mouthwashes in patients who
develop irritations and discoloration after CHX
use [63].

Before examining the patient, the dentist needs to
disinfect their hands. WHO recommends using alco-
hol-based rubs (60-70%) as they are known to be
highly effective against the enveloped coronaviruses.
Ethanol, the most common component of alcohol-
based disinfectant gels, inactivates bacteria and
viruses, including SARS-CoV-2. Although little is
known about the frequency of hand contamination
with SARS-CoV-2 and the viral load on hands after
contact with contaminated surfaces, WHO recom-
mends applying alcohol-based rubs for effective
hand decontamination [16]. Other potentially applic-
able, albeit less effective hand disinfectants include
propanol, chlorhexidine digluconate and benzalko-
nium chloride solutions [64]. Only after appropriate
hygienization of hands, in accordance with the Ayliffe
scheme, the dentist can wear disposable gloves and
proceed with the examination and treatment.

Another preventive measure that should be con-
sidered is the use of saliva ejectors. These devices
were shown to reduce the production and spread of
saliva droplets and aerosols [22]. During restorative
or endodontic treatment, the use of a rubber dam is
recommended as a barrier limiting the contact with
the patient’s saliva [27]. Samaranayake et al. observed
a significant decrease in aerosol production during
the use of the rubber dam. Application of the dam
together with other protective measures, namely dis-
infectant mouthwash, HVE filter suction and perso-
nal protective gear, was shown to significantly reduce
the risk of infection with SARS-CoV-2 contained in
the aerosol [65].

After the patient leaves the office, surface disinfec-
tion should be carried out. SARS-CoV-2 contained in
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aerosol particles is typically virulent for up to 3 hours,
but it may survive up to 72 hours on some plastic or
metal surfaces. Thus, WHO recommends alcohol-
based surface disinfection or with a 5% sodium hypo-
chlorite solution diluted with water in a 1:100 ratio.
The solution should be applied on the surfaces for at
least 10 minutes [66].

Another vital aspect to be considered is the decon-
tamination of teeth impressions. The impressions
should be decontaminated with 1% sodium hypochlor-
ite. The protocol of decontamination varies depending
on the material used for the impression. Alginate
impressions should be kept in the sodium hypochlorite
solution for 10 minutes and then thoroughly washed
with water and transferred to the dental laboratory in
moist conditions. Meanwhile, the impressions made of
silicones should be kept in sodium hypochlorite for
approximately 15-20 minutes [67].

It is also advised to ventilate the office after each
patient left. If the office is equipped with an air
conditioning system, the device should have HEPA
filters, which need to be replaced regularly. If the
HEPA filter has not been replaced for an extended
period, it may become a source of microorganisms
and constitute a health hazard [58,59].

In summary, this review summarizes the current
information on the oral cavity as a potential reservoir
of SARS-CoV-2, oral manifestations of COVID-19
and their possible background, as well as the essential
recommendations against COVID-19 in dental care.

Disclosure statement

No potential conflict of interest was reported by the
author(s).

ORCID

Katarzyna Garbacz
7966

http://orcid.org/0000-0001-9359-

References

[1] Khurshid Z, Asiri FYI, Al Wadaani H. Human saliva:
non-invasive fluid for detecting novel coronavirus
(2019-nCoV). Int J Environ Res Public Health.
2020;17(7):2225.

[2] Wang MY, Zhao R, Gao LJ, et al. SARS-CoV-2: struc-
ture, biology, and structure-based therapeutics
development. Front Cell Infect Microbiol. 2020;25
(10):587269.

[3] Sood S, Aggarwal V, Aggarwal D, et al. COVID-19
Pandemic: from molecular biology, pathogenesis,
detection, and treatment to global societal impact.
Curr Pharmacol Rep. 2020;27:1-16.

[4] Vasanthi V, Ramya R, Kumar A, et al. COVID-19: the
biology behind the virion. Journal of Oral Research &
Review. 2020;12(2):106-109.



6 (&) C. MAREKET AL

(5]

(6]

(8]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

Warsi I, Khurshid Z, Shazam H, et al. Saliva exhibits
high sensitivity and specificity for the detection of
SARS-CoV-2. Diseases. 2021;9(2):38.

Mohapatra RK, Pintilie L, Kandi V, et al. The recent
challenges of highly contagious COVID-19, causing
respiratory infections: symptoms, diagnosis, transmission,
possible vaccines, animal models, and immunotherapy.
Chem Biol Drug Des. 2020;96(5):1187-1208.

Vieceli T, Oliveira Filho CM, Berger M, et al
A predictive score for COVID-19 diagnosis using
clinical, laboratory and chest image data. Braz
J Infect Dis. 2020;24(4):343-348.

Di Gennaro F, Pizzol D, Marotta C, et al. Coronavirus
Diseases (COVID-19) current status and future per-
spectives: a narrative review. Int J Environ Res Public
Health. 2020;17(8):2690.

Erenler AK, Baydin A. Challenges in COVID-19
diagnosis. Bratislava Medical Journal. 2020;121
(12):864-869.

Niazkar HR, Zibaee B, Nasimi A, et al. The neurolo-
gical manifestations of COVID-19: a review article.
Neurol Sci. 2020;41(7):1667-1671.

Gamio L The workers who face the greatest corona-
virus risk. New York times. (cited 28th March 2021).
Available online: https://www.nytimes.com/interac
tive/2020/03/15/business/economy/coronavirus-
worker-risk.html

National Health, Commission of the People’s Republic
of China, et al. 6th edition of COVID-19 treatment
regimen (trial implementation) (in Chinese). (cited
31st March 2021)http://www.nhc.gov.cn/yzygj/
$7653p/202002/8334a8326dd94d329df351d7da8aefc2/
files/b218cfeb1bc54639af227f922bf6b817.pdf .

Xiang Z, Koo H, Chen Q, et al. Potential implications
of SARS-CoV-2 oral infection in the host microbiota.
J Oral Microbiol. 2020;13(1):1853451.

Lo Giudice R. The severe acute respiratory syndrome
coronavirus-2 (SARS CoV-2) in dentistry. manage-
ment of biological risk in dental practice.
Int J Environ Res Public Health. 2020;17(9):3067.
Sabino-Silva R, Jardim ACG, Siqueira WL.
Coronavirus COVID-19 impacts to dentistry and
potential salivary diagnosis. Clin Oral Investig.
2020;24(4):1619-1621.

Spagnuolo G, De Vito D, Rengo S, et al. COVID-19
outbreak: an overview on dentistry. Int ] Environ Res
Public Health. 2020;17(6):2094. 10.3390/
ijerph17062094.

Belstrom D. The salivary microbiota in health and
disease. ] Oral Microbiol. 2020 4;12(1):1723975.
Scannapieco FA, Genco R]. Association of periodontal
infections with atherosclerotic and pulmonary
diseases. ] Periodontal Res. 1999;34(7):340-345.
Garbacz K, Jarzembowski T, Kwapisz E, et al. Do the
oral Staphylococcus aureus strains from denture wear-
ers have a greater pathogenicity potential? ] Oral
Microbiol. 2018;11(1):1536193.

Takahashi Y, Watanabe N, Kamio N, et al. Aspiration
of periodontopathic bacteria due to poor oral hygiene
potentially contributes to the aggravation of
COVID-19. J Oral Sci. 2020;63(1):1-3.

Scannapieco FA. Role of oral bacteria in respiratory
infection. J Periodontol. 1999;70(7):793-802.

Seron MA, Strazzi-Sahyon HB, Banci HA, et al. The
importance of rubber dam isolation in endodontics

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

throughout COVID-19 outbreak. Braz Dent ].
2020;31(6):567. 10.1590/0103-6440202003760.
Sampson V, Kamona N, Sampson A. Could there be
a link between oral hygiene and the severity of
SARS-CoV-2 infections? Br Dent ]J. 2020;228
(12):971-975.

Botros N, Iyer P, Ojcius DM. Is there an association
between oral health and severity of COVID-19
complications? Biomed J. 2020;43(4):325-327.

Patel J, Sampson V. The role of oral bacteria in
COVID-19. Lancet Microbe. 2020;1(3):e105.

Mori H, Hirasawa H, Oda S, et al. Oral care reduces
incidence of ventilator-associated pneumonia in ICU
populations. Intensive Care Med. 2006;32(2):230-236.
Chakraborty C, Sharma AR, Sharma G, et al. SARS-
CoV-2 causing pneumonia-associated respiratory dis-
order (COVID-19): diagnostic and proposed thera-
peutic options. Eur Rev Med Pharmacol Sci. 2020;24
(7):4016-4026.

Machhi J, Herskovitz J, Senan AM, et al. The natural
history, pathobiology, and clinical manifestations of
sars-cov-2 infections. ] Neuroimmune Pharmacol.
2020;21:1-28.

Agyeman AA, Chin KL, Landersdorfer CB, et al. Smell
and taste dysfunction in patients with COVID-19:
a systematic review and meta-analysis. Mayo Clin
Proc. 2020;95(8):1621-1631.

Biadsee A, Biadsee A, Kassem F, et al. Olfactory and
oral manifestations of covid-19: sex-related symptoms
—a potential pathway to early diagnosis. Otolaryngol
Head Neck Surg. 2020;163(4):722-728.

Branddo TB, Gueiros LA, Melo TS, et al. Oral lesions
in patients with SARS-CoV-2 infection: could the oral
cavity be a target organ? Oral Surg Oral Med Oral
Pathol Oral Radiol. 2021;131(2):e45-€51.

Amorim Dos Santos J, Normando AGC, Carvalho da
Silva RL, et al. Oral mucosal lesions in a COVID-19
patient: new signs or secondary manifestations?
Int J Infect Dis. 2020;97:326-328.

Corchuelo J, Ulloa FC. Oral manifestations in
a patient with a history of asymptomatic COVID-19:
case report. Int J Infect Dis. 2020;100:154-157.

Diaz Rodriguez M, Jimenez Romera A, Villarroel M.
Oral manifestations associated with COVID-19. Oral
Dis. 2020;17. DOI:10.1111/0di.13555.

Cruz Tapia RO, Peraza Labrador AJ, Guimaraes DM,
et al. Oral mucosal lesions in patients with SARS-
CoV-2 infection. Report of four cases. Are they
a true sign of COVID-19 disease? Spec Care Dentist.
2020;40(6):555-560.

Xu J, Li Y, Gan F, et al. Salivary glands: potential
reservoirs for covid-19 asymptomatic infection.
J Dent Res. 2020;99(8):989.

Vincis R, Fontanini A. Central taste anatomy and
physiology. Handb Clin Neurol. 2019;164:187-204.
Xu H, Zhong L, Deng J, et al. High expression of
ACE2 receptor of 2019-nCoV on the epithelial cells
of oral mucosa. Int J Oral Sci. 2020;12(1):8.

Salehi M, Ahmadikia K, Badali H, et al. Opportunistic
fungal infections in the epidemic area of covid-19:
a clinical and diagnostic perspective from Iran.
Mycopathologia. 2020;31:1-5.

Guan W], Zhong NS, Hu Y. Clinical characteristics of
coronavirus disease 2019 in China. N Engl ] Med.
2020;382(19):1861-1862.


https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc2/files/b218cfeb1bc54639af227f922bf6b817.pdf
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc2/files/b218cfeb1bc54639af227f922bf6b817.pdf
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc2/files/b218cfeb1bc54639af227f922bf6b817.pdf
https://doi.org/10.1111/odi.13555

(41]

(42]

(43]

(44]

(45]

(46]

(47]

(48]

(49]

(50]

(51]

(52]

(53]

(54]

(55]

Singh D, Misra N, et al.; Agrawal. Angina bullosa
haemorrhagica. BM] Case Rep. 2013;2013:
bcr2012008505.

Gottlieb M, Long B. Dermatologic manifestations and
complications of COVID-19. Am ] Emerg Med.
2020;38(9):1715-1721.

Pan Y, Liu H, Chu C, et al. Transmission routes of
SARS-CoV-2 and protective measures in dental clinics
during the COVID-19 pandemic. Am ] Dent. 2020;33
(3):129-134.

Gurzawska-Comis K, Becker K, Brunello G, et al.
Recommendations for dental care during COVID-19
pandemic. ] Clin Med. 2020;9(6):1833.

Shamsoddin E, DeTora LM, Tovani-Palone MR, et al.
Dental care in times of the covid-19 pandemic: a
review. Med Sci (Basel). 2021;9(1):13.

Janakiram C, Nayar S, Varma B, et al. Dental care

implications in coronavirus disease-19 scenario:
perspectives. ] Contemp Dent Pract. 2020;21
(8):935-941.

Al-Halabi M, Salami A, Alnuaimi E, et al. Assessment
of paediatric dental guidelines and caries management
alternatives in the post COVID-19 period. A critical
review and clinical recommendations. Eur Arch
Paediatr Dent. 2020;21(5):543-556.

Mahdi SS, Ahmed Z, Allana R, et al. Pivoting dental
practice  management during the covid-19
pandemic-a systematic review. Medicina (Kaunas).
2020;56(12):644.

Izzetti R, Nisi M, Gabriele M, et al. COVID-19
Transmission in dental practice: brief review of pre-
ventive measures in Italy. ] Dent Res. 2020;99
(9):1030-1038.

Ostrc T, Pavlovi¢ K, Fidler A. Urgent dental care on
a national level during the COVID-19 epidemic. Clin
Exp Dent Res. 2020 Dec 29. DOI:10.1002/cre2.383.
Melo P, Manarte-Monteiro P, Veiga N, et al. COVID-
19 management in clinical dental care part III:
patients and the dental office. Int Dent J. 2021;71
(3):271-277.

Dacic SD, Miljkovic MN, Jovanovic MC. Dental care
during the Covid-19 pandemic - To treat or not to
treat? J Infect Dev Ctries. 2020;14(10):1111-1116.
Goswami M, Chawla S. Time to restart: a comparative
compilation of triage recommendations in dentistry
during the Covid -19 pandemic. ] Oral Bio
Craniofacial Res. 2020;10(4):374-384.

Hammond D, Hughes F, Stirrup P, et al. Setting up
and maximising the usage of an urgent dental care
centre in blackpool. Sharing our experiences. Br J Oral
Maxillofac Surg. 2020;58(7):834-837.

Rutkowski JL, Camm DP, El Chaar E, et al
Management of the dental implant patient during

(56]

(57]

(58]

(59]

(60]

(61]

(62]

(63]

(64]

(65]

(6]

(67]

JOURNAL OF ORAL MICROBIOLOGY e 7

the COVID-19 pandemic and beyond.
Implantol. 2020;46(5):454-466.

Azim AA, Shabbir J, Khurshid Z, et al. Clinical endo-
dontic management during the COVID-19 pandemic:
a literature review and clinical recommendations.
Int Endod J. 2020;53(11):1461-1471.

Villani FA, Aiuto R, Paglia L, et al. COVID-19 and
dentistry: prevention in dental practice, a literature
review. Int J Environ Res Public Health. 2020;17
(12):4609.

Ge ZY, Yang LM, Xia JJ, et al. Possible aerosol
transmission of COVID-19 and special precautions
in dentistry. ] Zhejiang Univ Sci B. 2020521
(5):361-368.

Amato A, Caggiano M, Amato M, et al. Infection control
in dental practice during the COVID-19 pandemic.
Int ] Environ Res Public Health. 2020;17(13):4769.
Peng X, Xu X, Li Y, et al. Transmission routes of
2019-nCoV  and controls in dental practice.
Int J Oral Sci. 2020;12(1):1-6.

Marui VC, Souto MLS, Rovai ES, et al. Efficacy of
preprocedural mouthrinses in the reduction of micro-
organisms in aerosol: a systematic review. ] Am Dent
Assoc. 2019;150(12):1015-1026.

Imran E, Khurshid Z, Al Qadhi AA, et al
Preprocedural use of povidone-iodine mouthwash
during dental procedures in the COVID-19
pandemic. Eur ] Dent. 2020;14(S 01):182-184.
Vergara-Buenaventura A, Castro-Ruiz C. Use of
mouthwashes against COVID-19 in dentistry. Br
J Oral Maxillofac Surg. 2020;58(8):924-927.

Rabenau HF, Kampf G, Cinatla ], et al. Efficacy of
various disinfectants against SARS coronavirus.
] Hosp Infect. 2005;61(2):107-111.

Samaranayake LP, Fakhruddin KS, Buranawat B, et al.
The efficacy of bio-aerosol reducing procedures used
in dentistry: a systematic review. Acta Odontol Scand.
2021;79(1):69-80.

World Health Organization infection prevention and
control of epidemic- and pandemic-prone acute respira-
tory infections in health care. (cited 31st March 2021).
Available online: https://apps.who.int/iris/bitstream/han
dle/10665/112656/9789241507134_eng.pdf%
3Bjsessionid=C8857696ES8E052600FOBEC469D387C20?
sequence=1

Consejo Dentistas Organizacion Colegial De Dentistas
De Espana. Plan Estratégico De Accién Para El
Periodo Posterior a La Crisis Creada Por El COVID-
19. (cited 31st March 2021). Available online: https://
www.consejodentistas.es/comunicacion/actualidad-
consejo/notas-de-prensa-consejo/item/1763-plan-
estrategico-de-accion-para-el-periodo-posterior-a-la-
crisis-creada-por-el-covid-19.html

] Oral


https://doi.org/10.1002/cre2.383
https://apps.who.int/iris/bitstream/handle/10665/112656/9789241507134_eng.pdf%3Bjsessionid=C8857696E8E052600F0BEC469D387C20?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/112656/9789241507134_eng.pdf%3Bjsessionid=C8857696E8E052600F0BEC469D387C20?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/112656/9789241507134_eng.pdf%3Bjsessionid=C8857696E8E052600F0BEC469D387C20?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/112656/9789241507134_eng.pdf%3Bjsessionid=C8857696E8E052600F0BEC469D387C20?sequence=1
https://www.consejodentistas.es/comunicacion/actualidad-consejo/notas-de-prensa-consejo/item/1763-plan-estrategico-de-accion-para-el-periodo-posterior-a-la-crisis-creada-por-el-covid-19.html
https://www.consejodentistas.es/comunicacion/actualidad-consejo/notas-de-prensa-consejo/item/1763-plan-estrategico-de-accion-para-el-periodo-posterior-a-la-crisis-creada-por-el-covid-19.html
https://www.consejodentistas.es/comunicacion/actualidad-consejo/notas-de-prensa-consejo/item/1763-plan-estrategico-de-accion-para-el-periodo-posterior-a-la-crisis-creada-por-el-covid-19.html
https://www.consejodentistas.es/comunicacion/actualidad-consejo/notas-de-prensa-consejo/item/1763-plan-estrategico-de-accion-para-el-periodo-posterior-a-la-crisis-creada-por-el-covid-19.html
https://www.consejodentistas.es/comunicacion/actualidad-consejo/notas-de-prensa-consejo/item/1763-plan-estrategico-de-accion-para-el-periodo-posterior-a-la-crisis-creada-por-el-covid-19.html

	Abstract
	Introduction
	The oral cavity as apotential reservoir of SARS-CoV-2
	Oral symptoms of COVID-19
	Triage of dental patients during the COVID-19 pandemic
	Prevention of COVID-19 transmission in the dental practice
	Disclosure statement
	References



