International Journal of Advanced Engineering Research and

p Science (IJARS)

ISSN: 2349-6495(P) | 2456-1908(0)

Vol-8, Issue-1; Jan, 2021

Journal Home Page Available: https://ijaers.com/

Journal DOI: 10.22161/ijaers
Article DOI: https://dx.doi.orq/10.22161/ijaers.81.22

International Journal of Advanced
Engineering Research and Science

Dentistry biosecurity during the SARS-CoV-2 pandemic:
What should we know?

Bianca Fernandes Joaquim?, Jodo Lopes Toledo Neto?, Juliana Zorzi Coléte?, Augusto
Alberto Foggiato?!, Douglas Fernandes da Silval

Health Sciences Center - Dentistry, State University of Northern Parana— UENP, Jacarezinho, Parana, Brazil

Received: 06 Nov 2020;
Received in revised form:

13 Jan 2021;

Accepted: 19 Jan 2021;
Auvailable online: 24 Jan 2021

©2021 The Author(s). Published by Al
Publication. This is an open access article
under the CC BY license
(https://creativecommons.org/licenses/by

14.01).
Keywords— Containment of
Biohazards, Coronavirus, Cross

Infection, Dental Offices.

Abstract— The new coronavirus infection, also known as SARS-CoV-2, affects
especially the respiratory tract and it has been a challenge to face it in a lot of
countries, since the disease has no specific treatment and leads to a
multidisciplinary care for those infected. Health professionals are classified at
high risk, as they are in close contact to these patients. Among those
professionals, dental surgeons represent the professionals at most risk, due to
their work area being in close contact with the respiratory tract and the
production of aerosol generated by the office equipment, which dissipates
microscopic virulent particles through the air. In this review, instructions issued
by health institutions were collected in order to inform health professionals,
especially the dental surgeon, about the correct dressing and hygiene that must be
performed in the dental office. Finally, it was concluded that professionals are
well supported and receive the necessary guidance to continue working during the
pandemic. In addition, following biosafety protocols and regulatory guidelines
has shown positive results against the spread of the new coronavirus, protecting
professional and patients.

l. INTRODUCTION

In December 2019, cases with clinical symptoms of
pneumonia, of unknown origin, were reported in Wuhan,
province of China [, Analyzes carried out through the
collection of biological materials from the respiratory tract
of those infected showed that the infection was being
caused by a new virus of the Coronavirus family [,

Coronaviruses form a group of viruses encapsulated
with genetic material formed by non-segmented, single-
stranded RNA in positive direction, known to cause
infections in both animals and humans B,

SARS-CoV-2, which causes the Covid-19 pandemic,
is zoonotic and also pathogenic, making it one of the
coronavirus species that can potentially be transmitted
from an animal to a human host. These properties, as well
as long period of time that humans and animals spend
close to each other, allow the virus to spread to different

www.ijaers.com

hosts at a rapid rate, resulting in global or regional
outbreaks B,

The first cases identified as caused by the new
coronavirus were linked to Wuhan food sector market and,
after the collection of biological materials, it was
suggested that the city may have been the source of the
pandemic or played a crucial role in its spread. After
performing the genetic sequence analysis, it was found that
SARS-CoV-2 originates from bats, with no evidence of
laboratory manipulation, since its genomic sequence
would show the fusion of previously known viral elements
[1]

Although, in the beginning, the virus was confined
only to China, after 3 months it had already spread to 157
countries. Therefore, in order to contain the further spread
of the disease, several countries have banned travel, social
gathering and ordered the closure of schools [,
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During the onset of the disease, the most common
symptoms are fever, dry cough, myalgia of fatigue, in
addiction of the appearance of less common symptoms,
such as sputum, headache, diarrhea and the presence of
blood in the sputum @, In more severe cases, organ
dysfunction, cardiac and renal damage occurs and, in some
cases, the patient dies [%,

Due to the high spread of SARS-CoV-2, health
professionals are at a greater risk of becoming infected [©],
especially dentists [, Dental offices present a high risk of
transmission of the virus, as they have high-speed
instruments that can generate aerosol 68l Therefore, the
dentist and his team are placed in a high category
regarding the chance of exposure, as they work close to the
respiratory tract [,

Official institutes, such as the Federal Council of
Dentistry (CFO) and Regional Councils (CROSs), issued a
series of instructions in order to assist the dentist during
the service, informing about the personal protective
equipment (PPE) that must be used and instructing on the
correct hygiene of the instruments and the dental office, in
addition to adding new topics to be performed during the
anamnesis correlated with signs and symptoms related to
the infection by the new coronavirus 1011,

Thus, this study aimed to review scientific works,
handouts and manuals of the Brazilian dental councils, as
well as regulations of the Ministry of Health in Brazil,
showing the importance of care regarding biosafety in
dentistry, targeted care in facing the new coronavirus
pandemic and changes in regulations and biosafety of
dental clinics.

1. METHODOLOGY

An electronic literature search was performed using
PubMed, Google Scholar, Scielo and Lilacs. The search
was limited to article published from 2012 to 2020,
including articles about other coronavirus and SARS-CoV-
2, especially those about dentists and cross infection with
SARS-CoV-2, using keywords such “coronavirus origin”,
“coronavirus transmission”, “coronavirus and dentistry”
and “cross infection dentistry”.

1. RESULTS AND DISCUSSION
SARS-CoV-2 origin

As mentioned before, coronavirus are viruses
enveloped with RNA with simple strips and in positive
direction 12, According to the genome structure of each
virus in the family, they are subdivided into alpha, beta,
gamma and delta, which are the main groups. Thus, alpha
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and beta coronaviruses are capable of infecting only
mammals, with clinical respiratory symptoms common in
humans and symptom of gastroenteritis in animals [,

Of all the coronaviruses, before the start of the
pandemic in late 2019, only six of them were known for
their ability to cause infections in humans, so HCoV-
NL63, HCoV-229E, HCoV-0OC43 and HKU1 are capable
of causing clinical symptoms similar to colds in patients
with immunological chances and the other two viruses
were previously known to cause pandemics, namely the
Severe Acute Respiratory Syndrome coronavirus (SARS-
CoV) and the Middle East Respiratory coronavirus
(MERS-CoV) 1,

The first pandemic caused by this group of viruses
occurred in November 2002, with SARS-CoV as the
etiological agent, which originates in the Chinese
horseshoe bat and the civet as an intermediate host and,
finally, reaches humans [, SARS-CoV has an incubation
period of 4 to 6 days, with the appearance of symptoms
similar to those of pneumonia, such as fatal respiratory
failure and acute respiratory distress syndrome [*°1. This
virus infects multiple organs, causing systemic disease and
the symptoms worsen as the virus is eliminated, which
suggests an alteration of the immune system due to the
pathogenesis of the SARS-CoV [16],

MERS-CoV, also caused by a coronavirus, emerged in
2012 in Saudi Arabia, with symptoms similar to SARS-
CoV, in addition to also originating in bats, it uses
dromedary camels as intermediate hosts and, finally,
reaches humans 1. In this case, the transmission from
person to person is more limited, however, MERS-CoV
caused major outbreaks in Saudi Arabia and South Korea,
presenting more than 2,000 cases worldwide and with a
mortality rate of 35% [8. The elderly and patients with
some type of comorbidities usually develop more severe
and more fatal conditions of the disease [,

Previously to the Covid-19 pandemic, all other
coronaviruses that caused infections in humans had animal
origin, usually bats and rodents %, SARS-CoV were
transmitted from crivet cats to humans, while MERS-CoV
was transmitted from dromedary camels to humans 2,

Coronaviruses in the human body spread through the
mucosa of the respiratory tract to other cells in the body.
SARS-CoV-2, specifically, affects peripheral blood and
immune system cells, especially the lymphocyte, as most
patients have reduced lymphocyte numbers 4,

SARS-related coronaviruses are covered by spike (S)
proteins that contain a variable receptor binding domain
(RBD). RBD binds to the angiotensin-2 converting
enzyme receptor (ACE-2), which is located in the lungs,
gastrointestinal tract, kidneys and heart. Thus, the virus
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binds to human cells 123, The phylogenetic evaluation of
SARS-CoV-2 showed that spike (S) protein binds weakly
to the ACE-2 receptor, unlike SARS-CoV, which binds to
the human cell receptor more strongly. And despite that,
the link between the SARS-CoV-2 spike protein and ACE-
2 is still much higher than the threshold needed to cause
the infection 2. However the RBD present in the SARS-
CoV-2 spike (S) protein causes weak connections with
ACE-2 receptor of human cells, demonstrating that the
virus needs an intermediate host before reaching the
human, which causes a reduction pathogenicity and
reproduction number 21,

It is believed, therefore, that SARS-CoV-2 also
originates from bats, once it has mutated and become
unable to use other animals as hosts. This mutation
increased the interaction between RBD and ACE-2
enzyme in humans, as well as in animals such as the
pangolin. Therefore, it is believed that pangolin is the
intermediate host of SARS-CoV-2 24,

Relation between dentists and cross-infection with
SARS-CoV-2

Coronaviruses are usually disseminated through
respiratory droplets and there is a difference in relation to
the size of droplets and their spreading radius [,
According to the same authors, larger droplets tend to fall
to the group near the individual who eliminated them,
being potentially contagious if intercepted by another
healthy individual before reaching the ground or surface,
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their area being limited to a distance of 2 meters. However,
as stated by RABI et al. [ smaller droplets can float and
move according to drafts.

Transmission through droplets, according to the
World Health Organization ™, occurs through close
contact of at least 1 meter between individuals and,
therefore, there is a great risk of exposure. In addition,
there are reports of transmission by indirect contact, that is
touching inanimate surfaces contaminated with the

subsequent act of bringing the hands to the nose and mouth
[26]

The mouth is an environment full of microorganisms
that can be transferred, through fluids, for other places and
cause infection in other individuals ©1. The pathogen
microorganisms route is called cross infection, which will
occur by the transference of contaminated blood, saliva
and instruments 281, In dentistry, the infection risk with the
new coronavirus is high, since the virulent particles
present in the patient’s oral fluids can cause infection in
other individuals, mainly by spreading through the aerosol
161

Thus, when performing dental care, numerous saliva
particles can come off, such as during friction between the
tooth, which makes it necessary to use water cooling 2!
and consequently the possibility of a cross infection. GE et
al. B outline the routes of transmission of aerosol
particles that can occur during dental care, demonstrating
the path that particles potentially contaminated by SARS-
CoV-2 can follow (Figure 1).

Susceptiole
Susceptible individual
individual

. ——

Inanimate objects

Fig.1: Aerosol droplets routes, coming from oral cavity and instruments, that reach inanimate objects and susceptible
individuals 1,
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According to Jones and Brosseau (Y water can
generate aerosol, which turns to be are suspended in the air
and carry pathogens 2, The greatest sources of aerosol
generation in dental clinic are ultrasonic devices, high-
speed hand pieces, air turbines, triple syringes and air and
water syringes 3. And all of those can be sources of
cross-infection and lead to the spread of the new
coronavirus. The study of FEARS et al. 4 indicates that
the new coronavirus survives 16 hours in the aerosol,
which reinforces the need for protection using mask and
air filtration.

Thus, dentists during the service are great risk of
cross infection, since there is the possibility of virulent
particles being floating in the air, which demands even
more attention in relation to air filtration and the correct
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use of personal protection B3, WU et al. B¢ also states that
there is a change in the behavior of patients and a change
in the need for care in face of the pandemic.

The SARS-CoV-2 incubation period has been
reported between 2 to 10 days, which promotes
dissemination through body fluids, droplets or contact
witch contaminated surfaces [?°1. Besides that, studies
report that human coronaviruses can persist on inanimate
surfaces for up to 9 days [?%1 and SARS-CoV-2 can remain
on contaminated saliva for up to 24 days .. In addition,
there is the persistence of the virus on patient’s saliva,
which indicates that the dentist should treat all patients as
potentially contaminated 1%, Table 1 shows the average
persistence time and survival of the new coronavirus in
different locations.

Table 1: Persistence of Covid-19 in different kinds of surfaces, saliva and blood.

Surface and fomites Persistence Reference
Plastic 3 days van Doremalen et al. %]
Cooper 4 hours van Doremalen et al. %]
Stainless steel 3 days van Doremalen et al. (38
Glass 2 days Chin et al. B
Cloth 1 day Chin et al. %
Surgical mask-inner layer 4 days Chinetal. B9
Surgical mask-outer layer 7 days Chin et al. B9
Paper 30 minutes Chin et al. B
Cardboard 1 day van Doremalen et al. 3]
Saliva 24 days Federal Council of Dentistry
(CFO) 1
Blood 16 days Liu et al. [0

Therefore, it is essential to perform disinfection of surfaces of the clinical environment 81, so that the dental clinic does not

become a source of dissemination of the new coronavirus.

Biosecurity protocols in dental office after pandemic

As countermeasures against Covid-19, the regional (CRO)
(11 and federal (CFO) 1 dentistry council, as well as the
Ministry of Health 14, established a set of biosafety rules,
such as use foot and hair protection, surgical masks and N-
95 or FFP-2 mask, eye protection and gloves (Figure 2).
Barroso Vilarinho et al. 4 showed the importance of
correct vesting during procedures in health area, covering
most of the body and mainly the face, preventing particles
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from entering in the respiratory tract. N95 and FFP-2
masks contain a particulate filter and it is used to protect
the individual from inhalation of particles contained in
aerosol ™. The Federal Council of Dentistry and the
Ministry of Health 2944 point out that it is essential to use
the correct attire of all dentists, not only the traditional
personal protective equipment, but also including N95 or
FFP-2, as well as face shield, goggles, foot protection, lab
coat and gloves.

Page | 151


http://www.ijaers.com/

Joaquim, Bianca Fernandes et al.

International Journal of Advanced Engineering Research and Science, 8(1)-2021

Fig. 2: a: Professional wearing protection for health area service. Mask N95 or FFP-2, gloves, face shield, vestments and
foot protection “2; b: Mask N95 *I; ¢: Mask FFP-2 18],

According to CFO 19, dentists must use personal
protective equipment (PPE) suitable for any type of care.
Therefore, a cap, goggles, gloves, surgical mask and N95
mask, surgical gowns, visors and properly closed shoes are
necessary 71, However, as stated in literature [6:8:30.3536.48]
PPE use is already mandatory in several dental procedures,
as they are measures of biosafety and control of various
cross-infection.

Hand hygiene is of paramount importance and
must be done before and after contact with patients [,
This measure became the standard biosafety procedure,
along with sterilization of instruments and cleaning of
inanimate surfaces [62°1, Using 70% to 90% alcohol-based
gel is recommended in addition to cleaning with alcohol-
based handrub (ABHR) or soap and water 191,

Another point that was noted by the CFO B% is
that there was a change in the way patients were treated in
dental clinics after SARS-CoV-2 pandemic. According to
the same council, the new measures adopted must be
extended beyond the period of control and eradication of
the virus.

For dental care, several rules have been
determined by regulatory institutions, such as before they
attend the clinic in person, the need for telephone
screening was established, to seek as much information
about patient’s general health and habits, as well as family
members 47, According to PENG et al. ¥], when a patient
arrives at clinic, some initial care is performed, such as the
measurement of body temperature and if it is higher than
37.3°C, it is recommended to reschedule the appointment.
The Ministry of Health 14 states that the newly cured
patients of Covid-19 should wait 10 days for the return of
dental treatments and thus avoid the transmission of
SARS-CoV-2. This information is collaborative with the
guidelines issued by the same agency, which guides the
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transmission of new coronavirus within 14 days after
infection.

The American Dental Association (ADA) B4
recommends that the waiting room remains empty, without
magazines and avoiding consultations that allow meeting
between patients. To avoid possible disorders, it is
important for the patient to sign the agreement of treatment
and his/her responsibility regarding the information
provided during screening [,

Another biosafety standard adopted by competent
institutions in dealing with pandemic is using mouthwash
before treatment, which reduces the amount of oral
microorganisms %, This procedure has long been
advocated in dental care, as stated by KOHN et al. 57, that
mouthwash is a microbial control measure and it is
extremely important to prevent cross-infection. PENG et
al. Bl presented studies reporting the efficacy of
mouthwash made with 1% hydrogen peroxide or 0.2%
iodine-povidone against SARS-CoV-2.

As a coping measure, procedures that can
stimulate salivation or cough should be avoided, such as
using triple syringe and intraoral radiographic
examinations 31,

Some chemicals are capable of inactivating
SARS-CoV-2 from surfaces. Studies have shown that
propanol, sodium hypochlorite and ethanol have an
efficiency percentage of 80% to 95% [?61. Besides, other
studies cite substances that are also effective but inferior to
those previously mentioned, which are 0.05-0.2%
benzalkonic chloride and 0.02% chlorhexidine digluconate
154, QUEIROZ et al. B carried out a study that states a
possible application of photodynamic therapy on
decontaminating surfaces and coping with SARS-CoV-2.
To remove and filter contaminated air from environment,
there is high efficiency particulate air (HEPA) a suppressor
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filter that removes 99.97% of particles with 0.3
micrometers in diameter and can be used in dental
environment 561,

Therefore, care with dressing and hygiene in
dental office are essential to minimize chances of a cross-
infection of Covid-19. Dentists must ensure his team and
patient’s safety, analyzing the needs of each case and
advising patients about forms of protection [*4,

Involvement of dentists in Covid-19 pandemic: what is
happening

A survey carried out in the first half of 2020 by the Federal
Council of Dentistry B which included around 40
thousand dentists from all over the country, reported that
82% of the professionals interviewed continue to exercise
their clinical activities during the pandemic period. In
general, of all professionals interviewed, 72% attend
according to the guidelines prescribed by the health
agencies, 10% of them continued their care without any
type of extra restriction and 18% stopped working during
this period. The CFO also emphasizes the importance of
taking biosafety measures in addition to those already
performed routinely to ensure professional, team, and
patient’s safety, to avoid spreading the virus 57,

In addition, according to CFO, dentists, dental
assistants and technicians in oral health are health
professionals who work on the front lines fighting against
coronavirus who have the lowest rate of infected. In July
2020, Brazil had a total of 1,603,055 people infected,
which 2,737 were dentists and 1,852 were technicians and
assistants in oral health. This occurred due to issuance of
recommendations written by CFO and Ministry of Health,
in order to provide information about necessary biosafety,
measures and also to instruction to attend only urgencies
and emergencies in dental clinic [,

The dental practice, therefore, puts professionals
and patient at risk, since there is an amount of body fluids
in oral cavity, such as blood and saliva 8, which can be
contaminating sources of the new coronavirus [,
According to WU et al. professionals must pay attention to
the real need to perform procedures that generate aerosol,
since these procedures can increase the chances of cross-
infection. According to the same author, professionals
must keep in mind the possibility of carrying out
pharmacological treatment, in cases where there is no
seriousness and urgency, to avoid possible sources of
contamination [61,

Furthermore, according to MARET et al. [59
telemedicine should be applied to dentistry during this
period, since professionals in the field are those at most
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risk of infection. Therefore, according to the author,
sending images of photographs of lesions present in
patient’s oral cavity becomes a way to make a diagnosis
and assist the patient, besides this format can assist in
more severe treatment due to communication between
dentists and referral in urgent and emergency cases.

V. CONCLUSION

The infection caused by the new coronavirus or SARS-
CoV-2 impacts society and scientific world, since there is
still no effective therapy for its treatment. Protective
measures of social distance and biosafety protocols prove
to be fundamental to prevent spreading the virus,
especially during clinical and dental treatments. Thus,
guidelines from responsible institutions are of paramount
importance in guiding dentists and other related
professionals.

The dental surgeon, being the professional most exposed
to a possible infection during the exercise of his
profession, must be well informed about the new rules that
must be followed during the service, not only for dressing,
but also for cleaning equipment. So that all working
professionals pay attention to care that must be taken
during clinical procedures and protect themselves, their
team and patients. And with all of that, help to interrupt
the transmission of SARS-CoV-2.
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