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Abstract

The latest threat to global health is the ongoing outbreak of the respiratory disease that was recently given the name
Coronavirus Disease 2019 (COVID-19). COVID-19 was recognized in December 2019, caused by a novel coronavirus
which is structurally related to the virus that causes severe acute respiratory syndrome (SARS). As in two preceding
instances of emergence of coronavirus disease in the past 18 years - SARS and Middle East respiratory syndrome
(MERS), the COVID-19 outbreak has posed critical challenges for the public health, research, and medical communities.
The goal of an infection control program is to provide a safe working environment for dental health care personnel and
their patients. It is crucial for all dental practitioners to be up to date on current Centers for Disease Control and
Prevention (CDC) and other important guidelines, equipments, and techniques for proper infection control. Continuous
evaluation of infection control practices is important, this ensures the patients and enables the dental healthcare providers
confidence that oral health care can be delivered and received in a safe and effective manner.
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INTRODUCTION

Coronavirus (COVID-19) is an enveloped
RNA virus that is diversely found in humans and
wildlife. A total of six species have been identified to
cause disease in humans. They are known to infect the
neurological, respiratory, enteric, and hepatic systems.
The past few decades have seen endemic outbreaks in
the form of Middle East respiratory syndrome
coronavirus (MERS-CoV) and severe acute respiratory
syndrome related coronavirus (SARS-CoV) [1]. Yet

again, we see the emergence of another outbreak due to was first detected in Saudia Arabia. It was responsible

a new strain called the SARS-CoV-2 virus. The most for 2,494 confirmed cases, which led to 858 fatalities.
recent outbreak initially presented as pneumonia of In 2002, a subtype of the beta-COV rapidly spread

gr;llfnovyph etiol_ogy in z;_clfustgr of pa';i_erll(tsdin Wufhanci across Guangdong, China. This outbreak resulted in
Ina. The epicenter of infection was linked to seafoo 8,000 infections and 774 fatalities in 37 countries [4].
and exotic animal wholesale markets in the city. SARS-

CoV-2 is highly contagious and has resulted in a rapid
pandemic of COVID-19. As the number of cases
continues to rise, it is clear that these viruses pose a
threat to public health [2].

They can be isolated from different animal
species. These include birds, livestock, and mammals
such as camels, bats, masked palm civets, mice, dogs,
and cats. The widespread distribution and infectivity of
COV make it an important pathogen [3]. Human
pathogenic subtypes of CoV are associated with mild
clinical symptoms. However, severe acute respiratory
syndrome related coronavirus (SARS-CoV) and Middle
East respiratory syndrome coronavirus (MERS-CoV)
are the two notable exceptions. In 2012, MERS-CoV

MICROBIOLOGY
Corona virus is spherical or pleomorphic,
single stranded, enveloped RNA and covered with club
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shaped glycoprotein. Corona viruses are four sub types
such as alpha, beta, gamma and delta corona virus. Each
of sub type corona viruses has many serotypes. Some of
them affect human of other affected animals such as
pigs, birds, cats, mice and dogs [5, 6].

Mode of Transmission, Symptoms & Complications:
[7-12]

Transmission of Severe Acute Respiratory
Syndrome Corona Virus 2 (SARS-CoV-2) occurs
primarily via respiratory droplets from face-to-face
contact and, to a lesser degree, via contaminated
surfaces. Aerosol spread may occur, but the role of
aerosol spread in humans remains unclear. An estimated
48% to 62% of transmission may occur via
presymptomatic carriers.

Symptoms in hospitalized patients include
fever (70% - 90%), dry cough (60% - 86%), shortness
of breath (53% - 80%), fatigue (38%), myalgias (15% -
44%), nausea/vomiting or diarrhea (15% - 39%),
headache, weakness (25%), and rhinorrhea (7%).
Anosmia or ageusia may be the sole presenting
symptom in approximately 3% of individuals with
COVID-19.

Laboratory abnormalities among hospitalized
patients include lymphopenia (83%), elevated
inflammatory markers (eg, erythrocyte sedimentation
rate, C-reactive protein, ferritin, tumor necrosis factor-
a, IL-1, IL-6), and abnormal coagulation parameters
(eg, prolonged prothrombin time, thrombocytopenia,
elevated D-dimer [46% of patients], low fibrinogen).

Radiographic findings of individuals with
COVID-19 include bilateral, lower-lobe predominate
infiltrates on chest radiographic imaging and bilateral,
peripheral, lower-lobe ground-glass opacities and/or
consolidation on chest computed tomographic imaging.

Complications among hospitalized patients
with COVID-19 include pneumonia (75%); Acute
Respiratory Distress Syndrome (15%); acute liver
injury, characterized by elevations in aspartate
transaminase, alanine transaminase, and bilirubin
(19%); cardiac injury, including troponin elevation (7%
- 17%), acute heart failure, dysrhythmias, and
myocarditis; prothrombotic coagulopathy resulting in
venous and arterial thromboembolic events (10% -
25%); acute kidney injury (9%); neurologic
manifestations, including impaired consciousness (8%)
and acute cerebrovascular disease (3%); and shock
(6%).Rare complications among critically ill patients
with  COVID-19 include cytokine storm and
Macrophage Activation Syndrome (ie, secondary
hemophagocytic lymphohistiocytosis).

Assessment and Diagnosis: [13-16]
Diagnosis of COVID-19 is typically made
using polymerase chain reaction testing via nasal swab.

However, because of false negative test result rates of
SARS-CoV-2 PCR testing of nasal swabs, clinical,
laboratory, and imaging findings may also be used to
make a presumptive diagnosis.

Diagnostic ~ Testing:  Polymerase  Chain
Reaction and Serology Reverse transcription
polymerase chain reaction-based SARS CoV-2 RNA
detection from respiratory samples (eg, nasopharynx) is
the standard for diagnosis. However, the sensitivity of
testing varies with timing of testing relative to
exposure. One modeling study estimated sensitivity at
33% 4 days after exposure, 62% on the day of symptom
onset, and 80% 3 days after symptom onset. Factors
contributing to false-negative test results include the
adequacy of the specimen collection technique, time
from exposure, and specimen source. Lower respiratory
samples, such as bronchoalveolar lavage fluid, are more
sensitive than upper respiratory samples. Several
serological tests can also aid in the diagnosis and
measurement of responses to novel vaccines. However,
the presence of antibodies may not confer immunity
because not all antibodies produced in response to
infection are neutralizing.

Whether and how frequently second infections
with SARS-CoV-2 occur remain unknown. Does the
presence of antibody changes susceptibility to
subsequent infection or how long antibody protection
lasts are also unknown. IgM antibodies are detectable
within 5days of infection, with higher IgM levels during
week 2 to 3 of illness, while an 1gG response is first
seen approximately 14 days after symptom onset.
Higher antibody titers occur with more severe disease.
Available serological assays include point-of-care
assays and high throughput enzyme immunoassays.
However, test performance, accuracy, and validity are
variable.

Treatment & Prevention: [19-22]

There is no specific antiviral treatment
recommended for COVID-19, and no vaccine is
currently available. The treatment is symptomatic, and
oxygen therapy represents the first step for addressing
respiratory impairment. Non-invasive (NIV) and
invasive mechanical ventilation (IMV) may be
necessary in cases of respiratory failure refractory to
oxygen therapy. Again, intensive care is needed to deal
with complicated forms of the disease.

Concerning ARDS treatment, accumulating
knowledge on the pathophysiology of lung damage, has
gradually induced clinicians to review strategies for
dealing with respiratory failure. As Gattinoni et al.
suggested, COVID-19-induced ARDS (CARDS) is not
a "Typical" ARDS. This aspect of the disease is of
fundamental importance and has probably negatively
affected the therapeutic approach in the early stages of
the pandemic. Indeed, despite at beginning of the
pandemic, early IMV was postulated as the better
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strategy for addressing CARDS, in COVID-19
pneumonia the typical ARDS respiratory mechanics
featuring reduced lung compliance (i.e., ability to
stretch and expand lungs) cannot be found. On the
contrary, in CARDS, good pulmonary compliance can
be demonstrated. As a consequence, and in contrast to
what was initially believed, NIV can have a key role in
CARDS therapy.

Other Therapies Include: O2 Fast Challenge,
HFNO and Non-invasive Ventilation, Intubation,
Protective Mechanical Ventilation, and use of
Corticosteroids, Antiviral agents, immunomodulatory
drugs, Serotherapy, Anticoagulant, Inflammation
inhibitors ect. When the disease results in complex
clinical pictures of MOD, organ function support in
addition to respiratory support, is mandatory.
Extracorporeal membrane oxygenation (ECMO) for
patients with refractory hypoxemia despite lung-
protective ventilation should merit consideration after a
case-by-case analysis. It can be suggested for those with
poor results to prone position ventilation. Unselective or
inappropriate administration of antibiotics should be
avoided, although some centers recommend it.

Preventive measures are the current strategy to
limit the spread of cases. Because an epidemic will
increase as long as RO is greater than 1 (COVID-19 is
2.2), control measures must focus on reducing the value
to less than 1. Preventive strategies are focused on the
isolation of patients and careful infection control,
including appropriate measures to be adopted during the
diagnosis and the provision of clinical care to an
infected patient. For instance, droplet, contact, and
airborne precautions should be adopted during
specimen collection, and sputum induction should be
avoided.

The WHO and other organizations have issued the
following general recommendations: [12, 15]

1. Avoid close contact with subjects suffering
from acute respiratory infections.

2. Wash your hands frequently, especially after
contact with infected people or their
environment.

3. Avoid unprotected contact with farm or wild
animals.

4. People with symptoms of acute airway
infection should keep their distance, cover
coughs or sneezes with disposable tissues or
clothes and wash their hands.

5. Strengthen, in particular, in emergency
medicine departments, the application of strict
hygiene measures for the prevention and
control of infections.

6. Individuals that are immunocompromised
should avoid public gatherings.

The most important strategy is to frequently
wash the hands and use portable hand sanitizer and

avoid contact with their face and mouth after interacting
with a possibly contaminated environment. Isolation
and contact tracing alone represent insufficient
measures to control the spread of the disease.
Nevertheless, their efficacy increases with the
distancing. To this regard, a modeling study with data
from over 40,000 participants in the UK, demonstrated
that the combination of isolation and contact tracing
with physical distancing measures can be effective for
reducing the accounting of cases that would need to
self-isolate and of contacts that would need to be traced,
controlling in turn, the disease transmission. Healthcare
workers caring for infected individuals should utilize
contact and airborne precautions to include PPE such as
N95 or FFP3 masks, eye protection, gowns, and gloves
to prevent transmission of the pathogen [19, 21, 22]

Oral Health Care Perspective

Due to the inherent characteristics of dental
settings and aerosol involvement, the risk of cross-
infection could be high between dental practitioners and
patients. Dental practices and hospitals in India, as we
have a sizable number of COVID-19 patients and
several hotspots, most of the operation has been closed.
Only emergency and urgency cases are taken up. Even
in such cases, strict and effective infection control
protocols are to be followed [23].

Oral manifestations

A recent survey concluded that more than half
of the patients suffered from dysgeusia / amblygeustia.
The Centers for Disease Control and Preventions
(CDC) included recent loss of taste sensation as an
early symptom of COVID-19 (American Centers of
Disease Control and Prevention, 2020b). Other oral
manifestations reported so far include oral unspecific
ulcerations  (affecting  both  keratinized and
nonkeratinized epithelium), xerostomia, opportunistic
fungal infections, recurrent oral herpes simplex virus-1
infection, fixed drug eruptions, and gingivitis. There is
no conclusive evidence whether oral lesions associated
with COVID19 are typical of direct viral invasion or
occurring as a result of systemic deterioration or
following adverse drug reactions. However, the most
likely reason could be linked to the fact that oral tissues
(salivary glands and tongue) show high degree of ACE2
expression and to the presence of FURIN (an enzyme
that facilitates cellular entry of SARS-CoV-2)[24-26].

Saliva and COVID-19 [25 — 28]

SARS-CoV-2 has been found to be in high
concentration in saliva of infected patients which makes
it a potential route of transmission. Salivary droplets
consist of droplet nuclei of microorganisms in a mixture
of moisture, generated by an infected person during
coughing, sneezing, talking, or exhalation. The potential
risk of transmission through salivary droplets depends
on (i) how long the droplets remain in air and (ii) how
long the virus remains infectious in the droplet.

© 2020 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 458



Sudeep C. B et al., Saudi J Oral Dent Res, September, 2020; 5(9): 456-462

The potential diagnostic value of saliva in
detecting COVID-19 virus is still under research.
Throat swabs are exclusively used for diagnostic
confirmation of COVID-19 infection. However, throat
swabs are relatively invasive, induce cough and
bleeding, increasing risk of healthcare workers to this
infection. Saliva stands at the entry of respiratory
system. Moreover, collection of saliva is less invasive,
more acceptable to patients and less hazardous to health
care workers. Saliva can be collected using any of the
following three approaches: coughing out (deep throat
saliva), salivary swabs, and directly from salivary gland
duct. A recent study concluded that deep throat saliva
has the highest rate of positive virus detection.

Recommendations for Providing Dental Care during
COVID-19 Pandemic: [29-41]
1. Dental clinic modification
a. Reception/Waiting area

Display visual alerts at the entrance of the
clinic and reception area about respiratory hygiene,
cough etiquette, social distancing, and disposal of
contaminated items in trash cans. As soon as the patient
enters the reception area, ask them to wash their hands
using hand wash or alcohol-based hand rub. Use tissue
paper or hand dryer to dry the hands instead of towels.
Tissue paper dispenser and foot-operated waste bin are
mandatory. Include temperature recordings as part of
your routine patient assessment before performing any
dental procedure. A noncontact forehead thermometer
can be used to measure the patient's body temperature.
Patients presenting with fever or respiratory
disease/symptoms should be registered and referred to
designated hospitals.

Include a screening questionnaire with questions

1. Any history of fever/respiratory illness,
including cough or difficulty in breathing in
the last 14 days?

2. Any history of contact by you or any
household member with a known COVID-19
patient in the past 14 days?

3. Any history of international travel by you or
any household member or to areas of
suspected community spread in the last 14
days?

Maintain social distancing in the reception area
by placing chairs, preferably 1 m apart. Instruct the
patient to wear a mask while waiting in the reception
area and maintain respiratory hygiene by covering their
mouth and nose during coughing and sneezing.

Remove magazines, articles, toys, and other
objects from the reception area that may be touched by
others and are difficult to disinfect. Install glass/plastic
barrier at the reception desk. Cashless/contactless
payment methods should be encouraged. Avoid usage
of commercial split/centralized/window air conditioners
unless equipped with high-efficiency particulate air

(HEPA) filters. It is recommended to use natural and
mechanical ventilation using fans and exhaust.

b. Operatory Area

Installation of high vacuum extra oral suction
devices recommended. Maintain natural air circulation
within the operatory, through frequent opening of
windows and by using an exhaust blower to extract the
room air into the atmosphere. Place a table fan behind
the operator and let the air flow toward the patient. A
strong exhaust fan is recommended to create a
unidirectional flow of air away from the patient. Avoid
the use of a ceiling fan while performing procedure.
The window air condition system/split AC should be
frequently serviced, and filters cleaned. Commercially
available electrostatic air conditioner filters can be used.
Use of indoor portable air cleaning system equipped
with HEPA filter and UV light may be used.

c. Changing Room

Changing room to be available for staff and all
workers. Dedicated area for donning and doffing of
personal protective equipment (PPE).

2. Protocols for Dental Patient Management:
a. Tele-screening and Triaging

The objective of triaging is to facilitate the
scheduling of patients based on the level of need.
Triaging helps to limit incoming patients while
prioritizing emergency care. Thus, there are three
categories of patients requiring 1) emergency, 2) urgent,
and 3) scheduled/elective care.

b. Dental Health Care Professional Guidelines

Strict adherence to hand hygiene protocols
should be followed. The highest level of PPE, i.e.,
gloves, gown, goggles, face shields, and an N95 or
higher-level respirator must be used during emergency
dental care. N95 masks by the national institute for
occupational safety and health / FFP2 masks (filter face
piece) set by the European Union are recommended. If
available FFP3 (N99) standard mask should be used
and, in COVID-19 positive patients, this would be
considered essential. Recommendation of PPE for
dental staff is provided in.

c. Pre-procedural Modifications

Drape the patient preferably with single-use,
disposable plastic apron. Ask the patient to remove the
mask. Provide pre-procedural mouth rinse, this helps in
effective reduction of salivary microbial load which can
be achieved by rinsing with 0.2% povidone-iodine or
1% hydrogen peroxide before the procedure. Some
studies carried out has concluded that chlorhexidine is
ineffective against COVID-19.

d. Procedural Modifications

According to guidelines given by Ministry of
Health and Family Welfare dated 19 May 2020, only
emergency and urgent procedures to be carried out and
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all routine and elective dental procedures should be
deferred for a later review until new policy/guidelines
are issued. Practice modifications for emergency, urgent
care, and specialty wise modification to be adopted as
and when regular services resume.

e. Emergency Treatment Protocol for the
Management of High-risk Patients

The Centers for Disease Control and
Prevention (CDC) as on 8th April 2020 recommends to
postpone all elective procedures, surgeries, and non-
urgent dental visits, while prioritizing urgent,
emergency visits and procedures now and for the
coming several weeks.

Emergency  dental  treatment for a
confirmed/suspected COVID-19 patient if warranted
medically, it should only be provided in a hospital or
dental setup with adequate airborne precautions
(negative pressure or AIlIR and an N95 mask).
Emergency dental care for non-COVID-19 patients may
be provided using appropriate engineering controls,
work practices, and infection control protocols. Dentists
providing treatment must exercise clinical judgment
based on their skill, expertise, unique patient-specific
factors while following the protocols issued by the
concerned regional dental and health advisories.

f. Management of Resolved COVID-19 Patients

The emergency dental care for resolved
COVID-19 patients is decided using two strategies: a
nontest-based strategy and a test-based-strategy.

Nontest-Based-Strategy: At least 3 days (72 h)
have passed since recovery (resolution of fever without
the use of fever-reducing medications and improvement
in respiratory symptoms such as cough or shortness of
breath) and at least 7 days have passed since symptoms
first occurred.

Test-Based-Strategy: Symptomatic COVID-19
patients: Resolution of fever without the use of fever-
reducing medications and improvement in respiratory
symptoms (e.g., cough, shortness of breath) and
negative results from at least two consecutive
nasopharyngeal swab specimens collected >24 h apart.

Asymptomatic laboratory-confirmed COVID-
19 patients: At least 7 days have passed since the date
of the first positive COVID-19 diagnostic test and have
had no subsequent illness.

g. Patient Discharge Protocol

After the procedure is complete, patient drape
has to be removed by the assistant. Patient should be
advised to perform hand hygiene. Guide the patient out
of the clinic toward reception area. Recording of the
prescription and follow up instructions should only be
done after doffing the PPE.

3. Disinfection of the Clinic Settings
a. Floor

Mop the floor with 1% sodium hypochlorite
solution with a contact time of 10 min. Use separate
mops for the clinical area. Unidirectional mopping
technique should be followed by mopping from inner to
outer area. Ideally the floor should be cleaned after
every patient or after a major splash or two hourly
period. Wash and disinfect the mop with clean water
and 1% sodium hypochlorite and leave it for sun-
drying.

b. Rest of the Surfaces

Freshly prepared 1% sodium hypochlorite
(contact time: 10 min) is used. Disinfection should be
done daily before starting work, after every procedure,
and at the end of the day.

c. Delicate Electronic Equipment

All Electronic equipment should be wiped with
alcohol-based rub / spirit (60% — 90% alcohol) swab
before each patient contact.

d. Fogging

This method is called “No-touch surface
disinfection.” 20% (w/v) working solution of hydrogen
peroxide (stabilized by 0.01% of silver nitrate) is
prepared. The amount of solution required is
approximately 1000 mL per 1000 cubic feet.
Immediately after the procedure, exit the room and
close the operatory for half hour. This allows the
aerosols/droplets to settle down. A 2-step surface
cleaning should be performed.

Fogging is done for 45 min followed by a
dwell time of 1 h. The room can then be opened and
fans switched on for aeration. Wet surfaces can be dried
/ cleaned using a sterile cloth or clean cloth.

4. Waste Management

The infectious medical and domestic waste of
suspected or confirmed COVID-19 patients should be
disposed of in double-layered yellow color bags with
gooseneck ligation. The bags should be marked and
disposed of in accordance with the Biomedical Waste
Management and Handling Rules, 2018.

CONCLUSION

There are several major gaps in our current
knowledge of the origin, epidemiology, duration of
human transmission, and clinical spectrum of disease
regarding SARS CoV-2, information provided here is
based on current evidence, but may be modified as
more information becomes available [42]. As on 1%
August 2020, more than 20 million people worldwide
have been infected with SARS-CoV-2. Many aspects of
transmission, infection, and treatment remain unclear.
Advances in prevention and effective management of
COVID-19 will require basic and clinical investigation
and public health and clinical interventions [43].
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Health-care workers caring for patients with
suspected or confirmed infection, or handling
specimens from them, should practice standard
operating procedure and updated infection control
precautions at all times. Cross contamination can place
the dentist at serious risk. Practices and policies for
extending and expanding oral health care must be based
on ethical and safety concerns by persons delivering
oral prevention, treatment, and care to patients [44].

Hence, it becomes imperative for dentists to
realize that the solution to this risk lies within us.
Adopting and practicing the latest standard infection
control guidelines in routine dental practice and also
prevention and taking the necessary precautions is the
basic requirement that can help keep the menace of
cross contamination and infection away.
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