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DERLEME / Review

Novel Coronavirus Disease (COVID-19) and Dental Public

Health

Yeni Koronavirus Hastalig1 (COVID-19) ve Toplum Agiz-Dis Saghg

Cansu OZSIN-OZLER', Bahar GUCiZ-DOGAN?

ABSTRACT

Dental public health prioritizes protection and it is important to
handle infectious diseases in terms of oral health, which will be add-
ressed specifically for the 2019 novel coronavirus in this review. In
severe COVID-19 infection, damaged immune system might facilita-
te the transmission of virus from oral cavity, and could potentially
aggravate existing autoimmune and inflammatory conditions within
the oropharyngeal area. Besides, intense pharmacotherapy might be
related with problems in soft tissues, saliva production, and neuro-
logical-based oral sensations, also. Moreover, delayed non-emer-
gent dental service during pandemics would have a potential impact
on the experience and rehabilitation of patients with oral diseases.
Although there are many grey sides still existing in the relation of
COVID-19 and oral health, close monitoring of the patients during
the illness and recovery period is so important, in terms of dental
public health for the possible short-mid-long-term effects, as well as
primary prevention measures.

Keywords: coronavirus; oral health; public health; infections, the-
rapy

(/4

Toplum agiz-dis saghgr korunmaya éncelik verir, agiz saghgi agi-
sindan bulasict hastaliklarin degerlendirilmesi onemlidir ve bu
derlemede 2019 yeni koronaviriis ézelinde ele alinacaktir: Siddetli
COVID-19 enfeksiyonunda, sitokin firtinasi nedeniyle zarar gérmiis
bagisiklik sistemi, viriisiin agiz boslugundan bulagmasini kolaylag-
tirabilir ve orofaringeal alandaki mevcut otoimmiin ve enflamatuar
durumlart agirlastirabilir Ayrica, yogun farmakoterapi yumusak
dokulardaki, tiikiiriik tiretimindeki ve nérolojik temelli oral duyum-
lardaki problemler ile de iligkili olabilir. Bunun yani sira, pandemi
swrasinda acil olmayan dishekimligi hizmetlerinin gecikmesinin, agiz
hastaliklart olan hastalarin deneyimi, bilisi ve rehabilitasyonu iize-
rinde de potansiyel bir etkisi olacaktin. COVID-19 ve agiz saghg
iliskisinde hala ¢ok sayida bilinmeyen yon olmasina ragmen, hasta-
larin hastalik ve iyilesme doneminde yakindan takip edilmesi, top-
lum agiz-dis saghgi kapsaminda birincil onleme tedbirlerinin yani
sira kisa-orta-uzun dénem olast etkileri agisindan ¢ok onemlidir.

Anahtar Kelimeler: koronavirus; agiz saghgi; halk saghgi; enfek-
siyonlar; tedavi

1. Introduction

One of the non-communicable chronic diseases
(NCDs) is ‘oral health problems’, and it has
common risk factors as free sugar consumption,
tobacco use, harmful alcohol consumption and
some social determinants of health like other
NCDs. Although largely preventable, oral
diseases are a global public health problem and
persist with high prevalence, particularly in low/
middle-income countries (1, 2).

Dental Public Health (DPH) is the science and
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art of preventing and controlling dental diseases
and promoting dental health through organized
community efforts (3). This is a branch of
dentistry related to clinical epidemiology, risk
assessment in patient care, social justice, dental
care programming, public policy development
and advocacy (4, 5). In this extent, DPH is one
of the practice area of public health and in line
with a whole of public health philosophy that
promotes and protects the health of people and
the communities, and try to prevent people from
getting sick or injured, and promote wellness
by encouraging healthy behaviors (6). DPH
comprises preventive dentistry that corresponds
primary health services.

Dental public health prioritizes protection and
it is important to handle infectious diseases in
terms of oral health, which will be addressed
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specifically for the novel coronavirus in this
review. Various infectious diseases and/or agents
cause oral lesions including candidiasis, herpes
simplex, varicella zoster, syphilis, HPV, HIV,
hepatitis and tuberculosis (7). The importance
of these conditions comes from their potential
transmissibility and the possible place of first
manifestations of the diseases that is oral cavity
(8). Encountering the possibility of the symptoms
of some infectious diseases in the oral cavity
like measles, mumps, tonsillitis, viral hepatitis,
and AIDS requires the dentist to be careful for
consulting medical treatment before dental
operation and also for the use of appropriate
personal protective equipment against the cross-
infections, which makes the dental team under
risk more than the other professions.

2. A brief explanation of novel coronavirus
infection (COVID-19)

Infectious diseases are transmissible and may have
potential for global outbreaks. In this point of view,
emerging infectious diseases (EID) definition
comes up. EID is a disease newly recognized in a
population or have existed but recently and rapidly
increased in incidence or geographic range (9, 10).
In this frame as an EID, 2019 novel coronavirus
(used as 2019-nCoV/ SARS-CoV-2/ COVID-19)
had been first diagnosed in China and spread all
over the world in a short period of time (11, 12).
COVID-19 was declared a controllable pandemic
disease by World Health Organization on March
11, 2020 (13). In Turkey, the first confirmed case
was announced on 11" of March 2020 and until
23.11.2020, according to the Ministry of Health,
there were a total of 453.535 confirmed patients

(14).

Millions of individuals, especially elder people
and patients with comorbidities have been affected
by COVID-19. Hypertension, chronic respiratory
system diseases, diabetes and cardiopathies were
highlighted as potential risk factors to severe
outcomes from COVID-19 (15). It has detected
not only in medically compromised people but
also in healthy young individuals (16).

The virus mainly spread from person-to-person
who are in close contact with one another. The

main transmission route is respiratory droplets
produced when an infected person coughs,
sneezes, and talks even not showing any
symptoms. Another transmission possibility
is contact transmission, which first touching a
surface or an object contaminated by the virus
and then touching own mouth, nose, or eyes.
However, this has not considered as the main route
of transmission according to Centers for Disease
Control and Prevention (17). The possibility of
fecal-oral transmission of COVID-19 had been
also reported (18).

COVID-19 mainly effects the respiratory,
gastrointestinal, and central nervous system of
humans and mammals (19) and causes high rates
of both morbidity and mortality (20). Patients
infected with COVID-19 had a wide range of
symptoms from mild to severe as fever or chills,
cough, shortness of breath or difficulty breathing,
fatigue, muscle or body aches, headache, loss
of taste or smell, sore throat, congestion or
runny nose, nausea or vomiting, diarrhea (21).
Digestive symptoms, such as diarrhea, might be a
presenting feature of COVID-19 that arise before
respiratory symptoms, and on rare occasions the
only presenting symptom (22).

3. COVID-19 infection and treatments & oral
health in terms of DPH

3.1. COVID-19 infection and oral health

Angiotensin-converting-enzyme Il  (ACE2)
expressing cells were reported as the target
cells, which are the host cell receptors and
plays a crucial role in the entry of virus into
the cell lead to COVID-19 infection. Among
children, COVID-19 was observed less than
the older people and with light symptoms. It is
thought that the immaturity of ACE2 receptors
in children was the cause of this situation (23).
Highly ACE2 expressing organs (lungs, colon,
myocardial cells, kidney, etc.) were stated at high
risk for COVID-19 (24, 25). There is a lack of
data about the relationship between COVID-19
and oral diseases, yet. However, the results of a
study from China demonstrated that the ACE2
expressed on the mucosa of oral cavity and highly
enriched in epithelial cells of tongue (25) and
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salivary glands (26), and the basic mechanism
that the oral cavity is a potential high risk for
COVID-19 infection susceptibility was explained
by this way. Except that, COVID-19 has different
routes to be presented in saliva: from the lower
and upper respiratory tract with the liquid droplet,
from blood through the gingival crevicular
fluid and from salivary gland with release from
salivary ducts (27). Besides, saliva may serve as a
gatekeeper, and prevent pathogens from spreading
to the gastrointestinal and respiratory tract (28).
So, the importance of oral cavity specifically for
the COVID-19 infection is obvious. Though, the
overall impact of COVID-19 on oral health seems
to be multi-directional.

On the other hand, it is thought that coronavirus
may compromise the immune mechanisms in
humans. “Cytokine storm™ is a general term for
large amounts of pro-inflammatory cytokines and
chemokine release in response to infection (16,
29). In other words, “hit and run” virus alters
the immune system, causes distinct changes in
response reactions that can turn against the host
leading to autoimmune damage, particularly
of connective tissue of lungs. This immune
response may make even a healthy person prone
to extremely serious complications, primarily
associated with lower respiratory tract (30).
Besides, as well as lungs, the damaged immune
system might facilitate the transmission of virus
from oropharyngeal area, too. Severe COVID-19
acute infection could potentially contribute to
negative outcomes with regard to oral health
(such as ulcerations, gingivitis) by the cytokine
storm as a result of impaired immune system and/
or susceptible oral mucosa, and could aggravate
existing autoimmune conditions within the
oropharyngeal area (30).

COVID-19 may potentially affect the functioning
of salivary glands, taste/smell sensations and
oral mucosa integrity (27, 30). Due to possible
salivary gland hypo-function and dry mouth, the
risk of a lot of dental problems like dental caries,
dental erosion, opportunistic fungal infections,
oral burning sensation, taste disturbances, and
halitosis increases (31). Moreover, patients with
HIV, under head and neck anticancer therapy, etc.

are known to be frequently related with some oral
manifestations, having oral bacterial, fungal, viral
infections, mucositis, dental cavities, periodontal
diseases, that may show increase due to the
COVID-19 (32, 33).

COVID-19 infection might have some specific
effects on younger and elder population. The
elder people have some characteristics different
from the younger. Particularly they require high
quality of oral care including daily oral hygiene
related to their special needs, and they generally
use frequent medicine, and oral problems may
occur more severely. In this context, COVID-19
infection undergoes more severe among these
people (15, 34). Youngers have some other
special conditions. In dental formation period,
it is known that an infectious disease with high
fever could affect the mineralization of teeth and
may cause molar-incisor-hypo-mineralization
(MIH) -a dental anomaly that make the tooth tend
to dental caries (35, 36, 37). In this point, having
COVID-19 infection with high fever during the
first four years of life, which the permanent first
molars and incisors have continued formations,
might result with MIH.

Among patients with COVID-19 infection,
serum procalcitonin was reported normal, while
C-reactive protein (CRP) was reported increased
in laboratory findings (23, 38). Reportedly,
higher serum C-reactive protein levels decrease
with periodontal treatment among patients with
atherosclerotic  cardiovascular disease (39).
Considering the possible long-term continued
abnormalities related to COVID-19 (38), and
existence of a bi-directional link between
periodontal health and these pathologies
(cardiovascular disease, diabetes) (40), careful
follow-up for dental and periodontal health
of recovered people is crucial, due to similar
inflammatory patterns.

Cigarette smoking is detrimental to oral health.
In smokers, oral mucosa become prone to various
infections, as it increases the incidence and
severity of oral cancer, periodontal diseases, and
tooth loss. Besides, negative impact on patients’
response to dental treatment increases (41).
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Furthermore, smoking is harmful to immune
system and its responsiveness to infections. This
situation turns the smokers more vulnerable
to infectious diseases, as well as COVID-19.
Smokers had higher risk for contact, had more
severe symptoms and noted to have higher
mortality in the previous MERS-CoV outbreak
as an example (42). The additional continuing
effect of smoking on COVID-19 infection might
increase the possibility of premalignant lesions
on the oral mucosa during the illness or recovery
period of the infection.

3.2. Treatment of COVID-19 and Oral Health

There are no specific antiviral drugs for COVID-19
treatment at present. All of the drug options
come from previous experience treating SARS-
CoV and Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) or some other new
influenza viruses (43). “Solidarity”, which is
one of the largest international randomized trials
for COVID-19 treatments that launched by the
World Health Organization and partners in over
30 countries showed that all four treatments
evaluated (remdesivir, hydroxychloroquine,
lopinavir/ritonavir and interferon) had little or no
effect on overall mortality, initiation of ventilation
and duration of hospital stay in hospitalized
patients (44).

Anti-viral drugs may be responsible for side
effects affecting oral cavity among the other
parts of gastrointestinal track, such as stomatitis,
ulcers and dry mouth which can result in frequent
cases of oral candidiasis (45, 46) (30). Due to the
intensified therapeutic methods and/or multi-drug
treatments against the virus, some pathological
oral conditions could be aggravated, especially
those with the etiology of compromised immune
and/or defense mechanisms, or related to long-
term pharmacotherapies (30). Additionally, some
autoimmune and inflammatory conditions like
pemphigus, lichen planus, pemphigoid, lupus
erythematosus may potentially exacerbate in
COVID-19-positive patients, since systemic
and topical steroids are contraindicated in this
infection (28, 31). Exacerbation of these diseases
could also exacerbate mouth lesions that occur
with them.

As a consequence of intense pharmacotherapy,
some of the patients may suffer from dental/oral
problem associated with soft tissues, salivary
gland function, saliva production, dry mouth,
and neurological-based oral sensations. During
COVID-19 symptomatic period and especially
during recovery phase, it is likely that will
need an adjunct antifungal and/or antimicrobial
treatment for post-acute care to recuperate from
primary and concomitant infection, supported
by cytoprotective topical measures (30). Close
monitoring of their oral health is need to be
observed alongside, the dental treatment if
necessary, that was postponed due to emergency
measures introduced (27).

Oral health had been found to deteriorate,
especially in case of those staying in intensive
care units, as a direct result of life-saving
therapies in severely ill hospitalized patients.
Since treatment priority is given to advanced
medical care in hospitalized COVID-19 patients,
mouth care usually neglected, that might cause
complications, affecting also the lower respiratory
track similar to aspiration pneumonia. In terms of
intubation, tracheostomy, and external ventilation
mouth breathing and hyposalivation may occur
and lead to rapid oral health problems (30, 47).
During the period of intense hospitalization
and after discharge, the side/adverse effects of
experimental drugs used for treatment on oral
health should be evaluated as well as the complex
pharmacotherapy.

4. COVID-19 and dental settings under the
DPH

During the pandemic, dental and health
organizations have issued recommendations to
postpone all elective dental treatments and non-
essential procedures and limit services only
to urgent and emergency visits. Delay of non-
emergent dental service will have a potential
impact on the experience, cognition, treatment
and rehabilitation of patients with oral diseases
(48). Negative impact on dental treatment of
patients, such as prolonged orthodontic treatment
time (49); possible negative effects of postponed
permanent restorations, root canal fillings or
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denture prosthesis for dental health alongside
the life quality of patient may occur. Besides the
anxiety related with postponed possible negative
effects of elective dental treatments, fear from the
possibility of COVID-19 transmission during the
dental treatment among patients might be a great
problem, also. These both, could overlap and
might have a negative effect on the psychological
status of patient. Correspondingly, psychological
status of patients (e.g. fear of infection) would
affect the progression of some oral mucosa
diseases such as recurrent aphthous ulcer, oral
lichen planus, and burning mouth syndrome
(50). According to Qu and Zhou, in various
studies, the oral psychosomatic diseases like
oral mucosal disease, temporomandibular joint
disease and bruxism were found closely related
to the patients’ psychological status. Patients
with these disorders might be more susceptible
to the impact of stress events, and need to be
paid more attention by dental specialists (48).
Dentist usually plays not only the role of expert
for professional guidance in dentistry, but also
giving psychological counseling for patients.
Therefore, telecommunication or tele-dentistry
(that is keeping direct contact with the patient
by phone or text messages (51) recommended
to be used prior the dental treatment to evaluate
the needs of the patient and to minimize the
risk of infection during this period (52). When
possible, dentist should offer advice, prescribe
medication for analgesia and/or antimicrobial and
postpone the visit of the patient to the office (51).
Dental services via a web-based and/or mobile
based network, and free online professional
consultations are used for determining whether a
condition was necessary for emergency treatment,
and providing home dental and oral care guidance
(49). The online consultation, being a subset
of tele-dentistry, would provide education and
preventive care to dental patients and has the
potential to identify high-risk populations during
pandemic conditions (53).

Beyond all above-mentioned, oral mucosa
is highly susceptible to COVID-19 infection
since saliva can host several viruses including
COVID-19, and it is a source of infected aerosol

spread through saliva, is unavoidable in a
dental office (54). Exposure to viral or bacterial
infections in dental settings could be transmitted
through different routes: direct contact with blood,
oral fluids, or other infected materials; contact of
conjunctival, nasal, or oral mucosa with droplets
containing microorganisms from an infected
person scattered by coughing, sneezing, or talking
or inhalation of airborne microorganisms which
could remain suspended in the air for long periods
(55); or possible aerosol transmissions (11). There
is another way of transmission as indirect contact
with contaminated equipment, and environmental
surfaces (55). Transmission directly or indirectly
through saliva and aerosols when aerosol-
generating medical procedures (AGMPs) are
performed, was also reported (17, 19, 56). A
great risk in dental practice is obvious due to the
main routes for COVID-19 are close proximity
to a patient’s respiratory tract or contaminated
surfaces with droplets (17, 56). Patients have
potential to transmit as well as acquire the disease
and a cross-contamination concern between the
patient, dentist and dental staff has been exhibited
(55). As it should always be, during the pandemic
period, keeping healthcare providers safe, healthy,
and available to work is critical in the purpose
and scope of DPH. The protective approach is
reciprocal and crucial for both the caregiver
(dentist/other dental staff) and the caretaker
(patient).

5. Conclusion

Under the light of all information mentioned
above, in order to keep and protect individuals
oral and general health, the following suggestions
have been recommended related to oral health
and COVID-19 from DPH perspective:

It is very important to continue the routine oral
health care during pandemic period for healthy
people. It should be remembered that daily tooth
brushing twice, dental floss use and use of mouth-
rinse are crucial. According to WHO, besides,
protection from COVID-19 infection necessitates
obeying the social-distance rules, hand hygiene,
wearing a mask, avoiding crowds, keeping rooms
well ventilated, coughing into a bent elbow or
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tissue. Mask type was recommended depending
on how much virus circulating around, where
the person goes and who the person is. Wearing
fabric mask if not in a particular risk group, while
a medical/surgical mask if being over 60, having
underlying medical conditions, feeling unwell
and/or looking after an ill family member was
recommended (57).

Being infected with COVID-19 should not change
the routine daily oral care to avoid any additional
inflammation and/or infection sourced from the
mouth. If possible, patient should continue oral
health measures by him/herself, if not by the nurse
or the caregiver in the hospitalization period.

Dentists should also maintain the social distance,
hand cleaning routinely. Moreover, they should
clean and disinfect frequently touched surfaces,
and use appropriate PPE when (17) providing
any care for a suspected or confirmed COVID-19
patient (56, 58). However, in order to protect both
sides (patient and dentist), all patients should be
considered as infected. Dentists should remember
that a substantial number of COVID-19 infected
individuals (including children) do not show any
signs and symptoms, and could transmit the virus.
In addition, a pathology in the oral mucosa should
bring in mind a possible COVID-19 related lesion
and dentist should carefully examine. On the
other hand, a dentist is responsible in reminding
to the patient of the relation of infectious diseases
with mouth and oral health.

Although there are highly not known sides of
COVID-19 related with dental oral health, close
monitoring of the patients during the illness and
recovery period is so important in terms of dental
public health for the possible short-mid-long-term
effects.
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