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Abstract

COVID-19 became a pandemic because of its high-speed transmission via salivary and airborne droplet routes. Viruses can enter host cells through ACE-2
receptors in various human organs, including the oral cavity. The oral manifestations that arise include white plaque, ulceration, burning sensation, oral mu-
cositis, depapillation of the tongue, dry mouth, halitosis, and loss of the sense of taste. Poor oral hygiene, comorbidities, decreased immunity, and stress can
exacerbate these manifestations. This review study aimed to report various oral manifestations of COVID-19 related to oral hygiene. Relevant articles were
identified from PubMed, ScienceDirect, Elsevier, and Google Scholar. Out of the 60 articles selected, only 36 could be reviewed. The World Health Organization
recommends early detection for individuals with suspected exposure to the COVID-19 virus to control its spread, including checking for oral manifestations.
Oral hygiene is an important factor affecting the manifestations of the oral cavity of COVID-19 patients, so examination of the condition of oral hygiene is rec-
ommended in the medical management of COVID-19 patients. To conclude, oral hygiene is related to the emergence of oral manifestation in COVID-19-

infected patients.
Keywords: COVID-19 infection, oral hygiene, oral manifestations

Introduction

Coronavirus disease 2019 (COVID-19) became a
pandemic because of its high-speed transmission through
close contact between individuals, primarily through sali-
va droplets and aerosols.! One of the complaints most
often heard from sufferers of COVID-19 is the loss of
their sense of taste and smell. This complaint can be used
as an early marker of COVID-19 infection in humans.2
Various studies have shown oral manifestations in pa-
tients infected with COVID-19. A study in Northern Italy
showed 10% and 11% taste and smell disturbances in
COVID-19 sufferers quarantined at home.3 Another
study showed that 51.9-78.9% of quarantined patients
experienced taste disorders due to the presence of an-
giotensin-converting enzyme 2 (ACE-2) inhibitor recep-
tors, which are commonly found in the oral mucosa and
are cellular receptors for severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2).4

Other than impaired sensory function, symptoms of
the oral cavity that have also been reported in patients
with COVID-19 include atrophy of the tongue, cheilitis,
red plaques on the palate, canker sores (ulceration), pe-
techiae, xerostomia, and halitosis.>-10 Severe thrombo-

cytopenia also triggers the above phenomena of oral dis-
orders.!! Previous studies found ulcerated lesions on the
lower lip in three patients infected with COVID-19 with-
out comorbidities and a history of recurrent ulcers before
infection.3-10

Several studies have stated that oral manifestations
are also related to poor dental and oral hygiene, oppor-
tunistic infections, stress, decreased immunity, and a hy-
perinflammatory response to COVID-19.12-16
Mohammed, et al., stated that each COVID-19 patient
could have more than one manifestation of the oral cav-
ity: loss of the sense of taste and dry mouth accompanied
by a burning mouth sensation in 8.9% of patients.!7 The
number of canker sores experienced by COVID-19 pa-
tients varies, as they are triggered by stress and the con-
dition and cleanliness of the patient’s oral cavity.!8 As
the dentist works on the oral cavity daily, it is more sus-
ceptible to COVID-19 infection through a patient’s
droplets. This condition will contribute to the dental pro-
fessional sector on detailed intraoral screening before
dental treatment and help initiate the best treatment plan
for lesions related to COVID-19.18 This review study
aimed to report various oral manifestations of COVID-
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19 described in the literature related to oral hygiene.

Method

This review study focused on oral manifestations in
COVID-19 patients associated with oral hygiene statuses.
Online articles were searched in PubMed, ScienceDirect,
Elsevier, and Google Scholar. Out of the 60 articles se-
lected, 36 met the inclusion criteria (published within the
last four years for articles regarding oral lesions related
to oral hygiene and within the last three years for those
related to COVID-19 keywords and oral manifestations
and their relationship to predisposing factors in COVID-
19 patients). Articles with irrelevant summaries were ex-
cluded. Only review or research articles available for
open access were considered. The search terms used in
Medical Subject Headings (MeSH) were “COVID-19 and
its oral manifestations,” “COVID-19 and its predisposing
factors in patients,” and “mouth hygiene status in
COVID-19 patients” (Figure 1).

The first three authors independently assessed paper
eligibility based on the title and abstract. If necessary,
complete papers were obtained to determine eligibility
status. Disagreements were resolved through consulta-
tion with the fourth and fifth authors. Papers in languages
other than English were excluded if translations were un-
available. Full-text papers meeting the eligibility criteria
were then evaluated. Study results on oral manifestations
in COVID-19 patients and their relationship to oral cav-
ity hygiene were then compiled. Finally, the articles were
thoroughly, critically, and objectively reviewed and dis-
cussed using the same methods as previous studies.

Results and Discussion

COVID-19 first appeared in Wuhan, China, in
December 2019 and was declared a pandemic by the
World Health Organization on 11 March 2020.19
COVID-19 is caused by SARS-CoV-2. This virus is a type
of betacoronavirus that causes severe and fatal symptoms
in humans. The SARS-CoV-2 resembles SARS and
MERS because it has an envelope, is single-stranded, and
has monopartite ribonucleic acid.20 Coronaviruses com-
prise four proteins: spicules, membranes, envelopes, and
nucleocapsids. The spicule is composed of a transmem-
brane trimetric glycoprotein and has two subunits.
Subunit one plays a role in the attachment of the virus to
the host, while subunit two plays a role in the fusion of
the virus into the cell membrane.2!

The COVID-19 virus is transmitted between indivi-
duals via droplets (less than one meter) from infected in-
dividuals with coughing and sneezing symptoms. Trans-
mission of these droplets does not have to be through di-
rect contact but can also be through shared objects
around the patient.22:23 According to the Indonesian
Ministry of Health, the symptoms of COVID-19 are di-

Records identified from:
PubMed (n = 130)
ScienceDirect (n = 103)
Google Scholar (n = 94)

2

Records after duplication removed
(n=100)

Records screened for relevant abstract
and titles
(n =100}

Records excluded (n = 40) due to full
text not being published

Full text publications excluded
- (n=24), Reasons:
Outcomes showed only olfactory
and gustatory disturbance as single
manifestation related to COVID-19

Publications’ full text assessed for
eligibility
(n=60)

Publications included in
literature review
(n=136)

Figure 1. Literature Flow Chart

vided into the following five groups: asymptomatic (with-
out clinical symptoms); mild symptoms: fever, fatigue,
impaired smell and taste; moderate symptoms: symptoms
of pneumonia (cough, fever, shortness of breath); severe
symptoms: symptoms of pneumonia + one of the follow-
ing features: respiratory rate >30x/minute, severe respi-
ratory distress, or oxygen saturation <93% in room air;
critical: acute respiratory distress syndrome, sepsis, or
septic shock.24 This severity level is also related to the
patient’s comorbidities, such as cardiovascular disease,
diabetes, cancer, and chronic respiratory disease.!®

Pathogenesis of Oral Manifestations in Patients Infected
with COVID-19

The receptor for SARS-CoV-2 in humans is ACE-2,
which is widely found in the lungs, heart, ileum, kidneys,
and bladder. This process also involves several membrane
attachment and fusion proteinase enzymes, such as disin-
tegrin and metallopeptidase domain 17, transmembrane
protease serine 2, TNF-converting enzyme, vimentin, and
clathrin. The virus enters the cell nucleus through endo-
cytosis, where the virus will enter the cell nucleus to repli-
cate. These viral particles form viral proteins for biosyn-
thesis and are released by the host cell.2> The severe con-
dition in COVID-19 patients is caused by a cytokine
storm resulting from a drastic increase in IL-6 and 1L-8
production. It triggers severe inflammation throughout
the body due to its function as a chemoattractant for neu-
trophils and T cells.26.27

The ACE-2 receptors can also be found in the oral
mucosa and salivary glands. Saliva acts as a solvent and
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Figure 2. Illustration of Oral Manifestation in COVID-19 Patients and Its Predisposing Factors?.17.18.28

regulates the condition of taste receptors. Infected sali-
vary glands can alter the function of taste buds due to
damage to them. ACE-2 is also found in the gingival sul-
cus, which causes edema and necrosis of the interdental
papillae. Expression of ACE-2 in the oral mucosa can also
cause other damage, such as ulcerated lesions, plaques,

petechiae, erythema, papules, and macules (Figure 2).7-28
The risk of COVID-19 infection increases in the eld-

erly, who have comorbidities (cancer or cardiovascular,

kidney, or chronic lung disease), diabetes, immunocom-
promised conditions, obesity, and sickle cell anemia.29

Some reported results related to oral manifestations in

patients infected with COVID-19 are as follows:

e White plaques on the dorsal tongue and yellowish pin-
point ulcers appeared 21 days after the patient was in-
fected with COVID-19. These symptoms may have
arisen due to the patient’s systemic condition and
treatment while infected with COVID-19.7

e Multiple painful ulcers of varying sizes and irregular
margins were found on the hard palate and tongue.
The first case appeared five days after the initial symp-
toms, while the second case appeared one week after
hospitalization.8

e Ulcer/aphthous lesions on the lips, tongue, and hard
palate six days after the patient was confirmed to have
COVID-19, especially with comorbidities.10

¢ The sensation of pain, burning mouth, and nonspecific
white plaque on the ventral tongue appeared in pa-
tients seven days after COVID-19 was confirmed.
These symptoms were due to psychological stress dur-
ing COVID-19 and the patient’s comorbidities. The
above symptoms, coupled with the loss of the sense of
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taste, are directly related to the COVID-19 infec-
tion.12

e Oral mucositis with bilateral diffuse erythema, de-
papillation of the tongue, and dry mouth was found in
a patient nine days after COVID-19 was confirmed.
This appears to have been caused by mucosal hyper-
sensitivity to COVID-19.12

e Ulcer lesions on the tongue and burning mouth sensa-
tion due to infection of the salivary glands by COVID-
19.16

e A dry mouth sensation that the patient had never ex-
perienced before being infected with COVID-19.29

e Symptoms of dry mouth and damage to the taste buds
caused loss of taste buds during infection.30

e (Glossitis, depapillation of the tongue, mucositis, and
burning mouth sensation.3!

e Impaired sense of taste in 67.8% of COVID-19 pa-
tients on days 10-14 of infection.32

e Oral cavity lesions were more severe and widespread
at older ages, and the severity of the infection was
higher. While, gender did not play a role in differences
in the appearance of the lesions.33

Predisposing Factors for Oral Manifestations in Patients
Infected with COVID-19

Predisposing factors that increase the severity of oral
manifestations are poor oral hygiene, opportunistic in-
fections, comorbid conditions, stress, age, decreased im-
munity, and the hyperinflammatory response to COVID-
19. High exposure to systemic drugs, especially in hospi-
talized patients, can also affect the gut microbiota and
cause oral manifestations.!2.14,16,22,30-32
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Age and sex characteristics are said to be related to
oral manifestations in COVID-19 patients. A study by
Binmadi, et al., revealed that oral manifestations in
COVID-19 patients are mostly experienced by women
aged 45-55 years. 18 However, statistically, there is no re-
lationship between age and sex in the oral manifestations
experienced.!® A previous study also stated that more
oral manifestations were proportionately found in older
patients infected with COVID-19. This result is associat-
ed with decreased immunity in older patients.12 Several
studies also stated no significant difference in oral mani-
festations among the 20 COVID-19 patients, 171820

COVID-19 patients with comorbidities experienced
more oral manifestations than patients who did not have
comorbidities. A study by Katz, et al., stated that
COVID-19 patients with diabetes are 10.54 times more
at risk of experiencing recurrent aphthous stomatitis (re-
current canker sores), p-value<0.05.29 Comorbidities are
related to oral manifestations in COVID-19 patients as-
sociated with the drugs consumed by individuals with
systemic diseases.29:30

Based on the results of the case reports studied, the
lesions in the oral cavity that appear in COVID-19 pa-
tients are related to the stress they experience.8 This is in
line with a study conducted by Nwachukwu, et al., show-
ing that the majority of the stress levels experienced by
people during the COVID-19 pandemic were moderate
and high.3! Moderate to high-stress levels in this study
were also influenced by the participants’ demographic
backgrounds, where the most dominant age was 26-45
years, and those participants were productive and pre-
dominantly employed.3! Kaligis, et al., stated that stress-
ful conditions tended to increase during the productive
age during the COVID-19 pandemic because the imposi-
tion of restrictions on people’s mobility, financial bur-
dens, uncertainty about the end of the pandemic, and
fears of contracting or transmitting COVID-19 caused
anxiety and stress in some communities.32

Previous studies showed that oral manifestations dur-
ing COVID-19 infection could be affected by poor oral
hygiene.12:20 According to Abubakr, et al., moderate to
poor oral hygiene significantly increased oral manifest-
ations in patients infected with COVID-19, such as
canker sores and halitosis.!* A study conducted by
Sinjari, et al., supports the results of this study that show
there is a decrease in the level of oral hygiene when pa-
tients are hospitalized due to COVID-19 infection.20

Kartikha, et al., also stated that the cleanliness of the
COVID-19 patient’s oral cavity affected the oral cavity
symptoms experienced by the patient.6 The behavior of
maintaining oral hygiene while the patient is infected
with COVID-19 needs to be improved, especially in
terms of using a toothbrush after breakfast, using floss to
clean between the teeth, and visits to the dentist that are

rarely made (less than once every six months). Good oral
hygiene prevents plaque formation on the surface of the
teeth and mucosa, so there is no disturbance in the ba-
lance of the oral microbiota. The condition of a healthy
oral mucose also prevents the occurrence of oral symp-
toms, such as bad breath, canker sores, and dry mouth,
that can disturb the comfort of individuals who experi-
ence them.33

Management of Oral Lesions in COVID-19 Patients

Oral lesions in COVID-19, such as loss of taste, most-
ly decrease and heal without any treatment interven-
tion.!2-14 To manage symptomatic lesions such as canker
sores, a dental professional should be consulted. Improv-
ing oral hygiene by brushing twice daily, interdental floss-
ing, and scrubbing the tongue can help maintain the bal-
ance of normal oral microbiota to prevent the emergence
of canker sores, dry mouth, and halitosis.6:17.20

Conclusion

Based on the results and discussion, it can be seen
that oral hygiene can affect the manifestation of the pa-
tient’s oral cavity, such as white plaque, ulceration, pain,
burning sensation, oral mucositis, depapillation of the
tongue, dry mouth, halitosis, and loss of the sense of
taste. Since oral hygiene is related to the emergence of
oral manifestation in COVID-19 patients, it is suggested
that dental professionals give dental education on how to
improve oral hygiene adequately. It is also suggested that
the dental professional focus more on a detailed intraoral
examination before initiating any dental procedure on a
confirmed or suspected COVID-19 patient.
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