
91

SARS-CoV-2 impact on oral health: a general view
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Abstract 

Coronavirus disease 2019 (COVID-19) is a new disease caused by the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) virus. China reported the first case of COVID-19 in December 2019, and a few months later, the World Health 
Organization declared it as a pandemic. Oral ulcers in adult patients have been associated with COVID-19. However, no 
cases have yet been documented in children. The angiotensin-converting enzyme-2 (ACE2) receptor has been identified in 
tissues of the oral cavity. Studies have identified the tongue as the site with the highest expression of ACE2, and the oral 
epithelium, gingival epithelium, and salivary glands as sites of lesser extent expression. ACE2 expression is lower in children 
and varies with age. SARS-CoV-2 in saliva has been identified in various studies, which suggests that this could be a useful 
sample for diagnosis. However, its presence in saliva would indicate the high risk of contagion of this fluid.
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Impacto del SARS-CoV-2 en la salud oral: una visión general

Resumen 

La COVID-19 es una nueva enfermedad causada por el SARS-CoV-2 (coronavirus tipo 2 del síndrome respiratorio agudo 
grave). El primer caso de COVID-19 se reportó en China en diciembre de 2019, y unos meses después la Organización 
Mundial de la Salud la declaró como una pandemia. En pacientes adultos se han asociado úlceras orales a la COVID-19; 
en niños aún no se han documentado casos. El receptor de la enzima convertidora de la angiotensina 2 (ECA2) se ha 
identificado en tejidos de la cavidad oral. Los estudios han identificado que la lengua es el sitio con mayor expresión del 
receptor de la ECA2, y el epitelio bucal, el epitelio gingival y las glándulas salivales lo son en menor medida. La expresión 
de la ECA2 es menor en los niños y va aumentando con la edad. En diversos estudios se ha identificado el SARS-CoV-2 
en la saliva, lo que sugiere que podría ser una muestra útil para el diagnóstico de este virus. Sin embargo, su presencia en 
saliva indicaría un alto riesgo de contagio de este fluido. 
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Introduction

Coronavirus disease 2019 (COVID-19) is an infec-
tious disease caused by a recently discovered corona-
virus, severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). In December 2019, a case series was 
reported and confirmed in Wuhan, China1,2. On March 
11, 2020, the World Health Organization declared it as 
a pandemic3.

This disease can cause mild symptoms or cause 
progressive respiratory failure in adult patients, leading 
to death2. The most frequently reported signs and 
symptoms in a study involving 138 hospitalized patients 
in Wuhan, China, included fever (98.6%) and fatigue 
(69.6%). Other documented symptoms are dry cough, 
diarrhea, nausea, dizziness, vomiting, headache, myal-
gia, and dyspnea4,5.

Mild clinical manifestations occur in most of the pedi-
atric population. The course of the disease is short and 
has a better prognosis compared with adolescents and 
adults. In children, the main COVID-19 symptoms are 
fever, dry cough, pharyngeal erythema, and fatigue. 
Breathing difficulties are rare, even in moderate or 
severe pathological conditions6-9. The duration of the 
fever can be from 2 to 3 days and up to 8 days10. Other 
associated symptoms are diarrhea, rhinorrhea, and 
vomiting11.

The virus can be transmitted from person to person 
(through direct inhalation of microdroplets spread by 
sneezing, coughing, or speaking) and by direct contact 
with contaminated surfaces (self-dissemination through 
nasal, oral, and ophthalmic mucosa)12.

Oral signs associated with COVID-19

Cases of oral and skin signs in adults due to SARS-
CoV-2 have been documented. In Italy, a report from 
the Hospital Lecco informed that, out of 88 confirmed 
patients, 18 (20.4%) developed skin signs, which 
included erythematous rash (14 patients), generalized 
urticaria (three patients), and chickenpox-like vesicles 
(one patient), all of them with a tendency directed to 
the trunk13. In Spain, cases of oral signs associated 
with SARS-CoV-2 have been reported, depicting 
lesions such as ulcers or ampules in the oral cavity14. 
Another report documented three patients with macules 
and petechiae on the palate15. In France, a patient was 
reported with tongue inflammation during the first 24 h, 
with subsequent evolution to an erythematous macula, 
which resulted in an irregular and asymptomatic ulcer. 
The lesion probably derived from an inflammatory 

reaction triggered by vasculitis caused by COVID-
1916,17. More information is needed to confirm and better 
understand the involvement of SARS-CoV-2 in oral cav-
ity signs. No cases with an association between oral 
signs and COVID-19 in the pediatric population have 
been reported.

Expression of the angiotensin-converting 
enzyme 2 receptor on oral mucosal 
epithelial cells

Transmission of SARS-CoV-2 can occur orally with 
saliva droplets or through nasal secretions in symptom-
atic and asymptomatic patients. The infection starts with 
the binding of the virus to the surface of the host cell. 
The spike protein (S) enables the virus to enter the tar-
get cell by binding its surface subunit S1 to the host 
cell’s angiotensin-converting enzyme 2 (ACE2) recep-
tor18. Therefore, cells expressing ACE2 can act as target 
cells and are highly susceptible to SARS-CoV-2 infec-
tion. The S protein binds to ACE2 and is activated by 
the serine transmembrane protease 2. High expression 
of this enzyme has been identified in different areas of 
the human body, such as in pulmonary alveolar epithe-
lial cells type II (AT2), upper esophagus stratified epi-
thelium, ileum, and colon enterocytes, cholangiocytes, 
myocardial cells, oral cavity mucosa, proximal kidney 
tubule cells, and urothelial cells of the bladder19.

Taste alteration has been reported as an early sign 
of SARS-CoV-2 infection in adults20,21. Expression of 
ACE2 is the main factor for viral entry into the host cell 
in SARS-CoV-2 infection. ACE2 is expressed in epithe-
lial cells from different sites in the oral cavity. The high-
est expression was found in the tongue and lesser 
amounts in the oral and gingival tissue19. Expression of 
ACE2 has also been detected in salivary glands22, 
which could identify the oral cavity as a highly suscep-
tible site for SARS-CoV-2 infection. Although the mech-
anism for the alteration in the perception of taste by this 
coronavirus is not clear, this symptom could be consid-
ered an early manifestation in infected adults. No cases 
of taste alteration associated with COVID-19 have been 
reported in children.

In a North American cohort that included 305 patients 
from 4 to 60 years old, it was determined that the ACE2 
expression was lower in patients between 4 and 9 
years old compared with adults and adolescents23. In 
younger patients, the risk of lung inflammation and 
injury from COVID-19 may also be lower24,25.
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Saliva as a diagnostic test for SARS-
CoV-2

Diagnostic tests for COVID-19 are critical for con-
trolling the pandemic within communities and hospitals 
in every country. The most used sample for the reverse 
transcription polymerase chain reaction is the oropha-
ryngeal and nasopharyngeal swab. Saliva samples 
contain secretions from the upper and lower airways, 
plus saliva from the salivary glands26. One study indi-
cated that 87% of patients who tested positive for 
SARS-CoV-2 using nasopharyngeal and oropharyngeal 
swabs also tested positive in saliva27. Another study 
indicated that 91.7% of infected patients tested positive 
in saliva28. 

The saliva test contains several advantages, includ-
ing reduction of the exposure risk for the health care 
worker by avoiding the obtaining of a nasal or oropha-
ryngeal sample, which could cause the patient to cough 
or sneeze, thus dispersing microparticles; it also 
reduces discomfort for the patient and reduces the 
number of consumables required29.

Disorders of the oral cavity caused by SARS-CoV-2 
are not yet evident. However, documented cases are 
associated with viral vasculitis, although more studies 
are needed.

ACE2 receptor is essential for the entrance of this 
virus into the host cell and has been found in several 
body tissues, which may indicate the high risk of these 
tissues to be infected. The expression of this receptor 
is lower in children than in the adult population and 
increases with age, which could be comparatively 
involved with less clinical signs and reduced periods of 
illness of COVID-19 in children.

It has been described that saliva may be a route of 
SARS-CoV-2 transmission and has been investigated 
as a candidate for viral determination because, the 
SARS-CoV-2 test in this fluid is positive in most COVID-
19 patients. Advantages of a saliva-based diagnostic 
method includes reduced exposure risk for health care 
workers, low invasiveness, and high accessibility.
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