Journal of Dental & Oro-facial Research Vol. 16 Issue 02 Aug. 2020

JDOR

EDITORIAL
Managing Anxiety During COVID-19 Times
Usha Mohan Das
Chief Coach, CEO, Dr. Ushy's Wisdom Works
To even imply that the global changes brought
about by COVID-19 are not necessarily all
spiteful may sound blasphemous. When 4 million
humans are affected the total weight of the
infecting viruses is 2 G. This Corona virus has
brought humankind to its knees. The world has
turned upside down and will never, ever be the
same again. Let us introspect. Could there still be
a silver lining?
Worldwide there have been hundreds of calls for
immediate innovations to address thousands of
problems directly and indirectly resulting from
the pandemic. The global impact of COVID-19
has reaffirmed that pandemics do not care about
geographical borders.
One thing is clear: in times of crisis,
and especially in times of crisis, strong humans
must project optimism and look for opportunities
and possibilities.

•

Feeling stressed or overwhelmed

•

Anxiety, worry, or fear

•

Racing thoughts

•

Sadness, tearfulness, loss of interest in
usual enjoyable activities

•

Physical symptoms, such as increased
heart rate, stomach upset, fatigue, or
other uncomfortable sensations

•

Frustration, irritability, or anger

•

Restlessness or agitation

•

Feeling helpless

•

Difficulty concentrating or sleeping

But amid the gloom and doom, there seems to be
one single silver lining: the pandemic has brought
about a behavioral shift; making people more
aware of their health. People in India have learnt
respiratory hygiene. Many are wearing masks.
This will not only help in combating COVID-19,
but also diseases like TB, which kills more than
five lakh people in India, and flu, which takes
60,000 lives a year.

COVID-19 has resulted in the use of drones and
robots in government hospitals. It is just a
question of time before multiple uses are
discovered for these in a wide variety of
situations. Drones and robots are here to stay.
What today is disruptive technology will
undoubtedly be the norm in the post corona era.

As the events surrounding the virus outbreak
unfold, it’s understandable that you might begin
to feel increasing stress. Some of the following
ways will ensure that you avoid all the anxiety
that tends to build up within during this lockdown
period.

Nobody really has any idea when and how things
will return to normal, and “the new normal” will
probably not be anything like what we
remember. Meanwhile ask yourself: When will
I next take a flight? When will I next go to an
indoor concert or sporting event? When will I
next shake the hand of a stranger?

Take a Break
The constantly negative news can be a lot to
handle. Decide the amount of exposure to the
news that works for you. Play with puzzles, read
a book, reorganize or clean instead.

As the COVID-19 pandemic and its far-reaching
implications continue to unfold globally and, in
our community, it's normal for people to
experience a wide range of thoughts, feelings and
reactions including:
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identifying trigger factors and keeping away from
the urge. Keeping your blood sugar levels stable
throughout the day helps regulate your mood and
emotions. Good nutrition also keeps your
immune system healthy.

Connect with Others
During these times of uncertainty or fear, it is
essential to connect with others. Being in
isolation and all the unwarranted fear can lead to
stress and depression. Reach out to family,
friends, and colleagues regularly through phone
calls, messages or emails.

Offer to Help People when You Can
If you need help with groceries or medications for
someone at home, do not hesitate to ask for help.
Similarly, if you are stepping out, you can take a
list of errands from elderly or sick people who
cannot get out. Helping people out gives you a
sense of fulfillment and calms the restless mind.

Take Adequate Rest
Stress and anxiety created by the evolving news
and information overload can be aggravated by a
lack of sleep. Getting the recommended amount
of sleep aids in managing stress and staying
focused during the day. Avoid stimulants like
caffeine, alcohol or nicotine before bedtime.
Having a bedtime routine is also recommended,
such as taking a bath, or having a cup of noncaffeinated herbal tea before you go to sleep.
Planning for the next day also helps alleviate
stress due to uncertainty.

The virus can turn even the sanest people into
hypochondriacs.
Reading
about
people
experiencing all kinds of symptoms on the
internet can make you start scrutinizing yourself
for the slightest changes. Your mind begins to
race through the possibilities and tries to figure
out whether there is danger and what to do about
it. The challenge lies in managing the anxiety that
comes with it. Avoid building up small things in
your head and focus on the now. Avoid thinking
too far into the future and try to stay positive

Exercise Regularly
Exercising helps release endorphins within your
system, which play a vital role in elevating your
mood and keeping a positive attitude. Stretching
exercises and yoga also help keep you fit and your
mind calm.

Simple steps like these can help bring a sense of
normalcy and help you cope with the changing
environment. Try to keep those around you,
especially children, calm and focused. Reach out
to a counselor telephonically if you are unable to
manage your anxiety on your own. Ensure that
you don’t give in to panic and stress as it
compromises your immunity in the long run.

Maintain a Healthy Diet
Unnecessary stress can cause you to overeat or
eat unhealthily, adversely affecting your
metabolism. Avoid emotional eating by
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Abstract
Shisha mouthpiece sharing is a practice in some social gatherings. With the ongoing COVID-19 pandemic, placing a ban on social shisha smoking in public
places will help reduce the spread of the disease.
Keywords: COVID-19, Transmission, Hookah, Waterpipe, Shisha, Mouthpiece.

Dear Editor,
Shisha smoking is a social behaviour that is
commonly practiced among family and
friends1,2. In fact, some people smoke shisha to
celebrate birthdays and some other life
achievements such as graduation, house
warming, and more1-3. Shisha smoking is a
pleasurable social activity, more especially
among the youth1-4; sometimes two or more
youth gather to smoke shisha together, and the
average session of shisha smoking consists of
one hundred and seventy-one puffs of 530-mL
shisha smoke of 2.6 seconds duration at a
frequency of 2.8 puffs per minute2,3,5.

social shisha smoking is also another route of
COVID-19 transmission, more especially
through
shisha
mouthpiece
sharing7.
Furthermore, based on the existing evidences15,7
, it can be projected that many people will
contract COVID-19 through social shisha
smoking, and the frequency of transmission of
the disease via this route will be much more than
social cigarette smoking. This projection was
based on the following evidences1-5,7: (1)
cigarette is a single-use item while shisha is an
item that can be used multiply (hence; shisha has
a higher possibility of causing cross-infection);
(2) shisha smoking is more socially acceptable
than cigarette smoking, in many countries (this
relatively high social acceptability rate
encourages people to gather and smoke shisha in
groups); (3) there are erroneous beliefs, among
the lay public, that shisha smoking is safer than
cigarette (such ignorance influences people to
keep-on smoking shisha); (4) many countries do
not have a specific law banning shisha smoking
in public places, unlike cigarette (this
encourages shisha smoking in the communities).

In Thailand, there was a recent incident where a
group of 15 persons attended a party6. During
the party, 10 persons, aged 25 to 28 years,
shared same stick of burning cigarette (to
smoke) in the party with a person (n=1) having
COVID-19 infection. Four days after, all those
persons (n=11) that shared same cigarette tested
positive of COVID-19 while those persons (n=4)
who did not take a share were tested negative.
Scientific investigation into this case showed
that COVID 19 can be transmitted via same
cigarette sharing6.

With the on-going events of partial and total
lockdowns in different countries of the world
due to COVID-19 pandemic8,9, there is a high
possibility that some of these countries will soon
start easing the lockdowns due to socioeconomic activities9.

Based on the above, it can be concluded that
social cigarette smoking is a route of COVID-19
transmission among persons. On the other hand,
if we take a look into anecdotal and scientific
reports on shisha smoking, we will observe that
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Since shisha smoking is a common social
activity that is often practiced by two or more
persons2,3, then social shisha smoking, more
especially in public places, should be banned as
soon as possible.

4.

The enactment of national laws specifically
banning social shisha smoking as well as shisha
smoking in public places is of huge public health
benefits, as regards curbing the rate of COVID
transmission, especially in this current era of
COVID-19 pandemic.
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Abstract
Oral health is a very vital component of good health and wellbeing. However, the
burden of oral disease is so enormous that about 3.5 billion people are affected
with the disease globally. To make it worse, there exists inequality in oral
healthcare in many parts of the world, more especially in the developing countries.
With the on-going COVID-19 pandemic, which is currently characterized by
lockdowns, many people are unable to access oral healthcare services.
Furthermore, the barriers to the use of telemedicine in the developing countries are
so enormous. This paper was a narrative written to discuss the need for developing
countries to adopt the use of telemedicine use in oral healthcare services and
research (teledentistry) in order to enhance public access to oral healthcare
services in this current era of COVID-19 pandemic.
Keywords: Telemedicine, Teledentistry, Oral Healthcare, COVID-19, Lockdown,
Developing Country

INTRODUCTION
Oral health, according to the American Dental
Association can be defined as “a functional,
structural,
aesthetic,
physiologic
and
psychosocial state of well-being and is essential
to an individual’s general health and quality of
life”1. Furthermore, according to the World
Dental Federation, oral health “is multi-faceted
and includes the ability to speak, smile, smell,
taste, touch, chew, swallow and convey a range
of emotions through facial expressions with
confidence and without pain, discomfort and
disease of the craniofacial complex”2.

Worrisomely, the whole world is currently
suffering from the on-going COVID 19
pandemic6. At this time, the problem of limited
access to oral healthcare services has worsened,
as many places are under lockdown.

Oral health is a very vital component of good
health and wellbeing3. In fact, human life is
incomplete without good oral health status.
Sadly, we live in a world where about 45% (3.5
billion) of its population are suffering from oral
diseases3,4. Unfortunately, the global populationdental personnel ratio is very high, with less than
1 dental personnel per 1,000 people5; this shows
that many people in the world are underserved
when it comes to oral healthcare services.

COVID-19: OVERVIEW

This paper was a narrative review written to
discuss the need for developing countries to
adopt the use of telemedicine in oral healthcare
services and research (teledentistry) in order to
enhance public access to oral healthcare services
in this current era of COVID-19 pandemic.
The coronavirus disease 19, also known as
COVID-19, is a highly contagious viral
respiratory disease7. This disease is caused by
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)8.
The
SARS-CoV-2
is
transmitted through physical contact with
droplets of saliva and/or nasal discharge7. The
COVID-19 disease took its origin from a wet
animal market in Wuhan City, China9.
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across many other places in Asia and all other
continents in the world10.
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As at May 13, 2020, a total of 4, 170,424
confirmed cases had been reported globally,
with 287,399 deaths10.

Figure 1. Countries, areas or territories with COVID-19 cases reported from May 7, 2020, 10:00am
to May 13, 2020, 10:00am (CEST) [Source: WHO10]
So far, the world is yet to have a clinically
proven and globally certified drug/vaccine for
the cure/prevention of COVID-19 disease7,11.
This is a serious problem, as so many people are
dying from the disease on daily basis10.
However, in order to slow the spread and
subsequently reduce the COVID-19 fatality
rates, the World Health Organization (WHO)
recommended that every nation should fight the
disease in solidarity and that every nation should
adopt the use of large scale social measures such
as movement restrictions, closure of schools and
businesses, geographical area quarantine, and
international travel restrictions12.

CLINICAL
ORAL
HEALTHCARE
PRACTICE AND RESEARCH

Also, at the individual level, social distancing,
regular hand and respiratory hygiene, and selfisolation practices were recommended13.

Oral health is a very crucial component of
overall health, wellbeing, and quality of life3.
However, it is unfortunate that 3.5 billion are
affected with oral diseases worldwide3. Among
the population group living with oral diseases,
some will have COVID-19 disease as well.
However, they all deserve to be attended to if
they contact the hospital for care15. In the course
of attending to such patients, a health worker is
at risk of contracting COVID-19 disease15.
However, this risk can be drastically reduced if
such health worker adopts the use of universal
safety precautions, including the use of personal
protective equipment (PPE)15, and considering
that all patients is a potential infector.

So far, many nations in the world are under
partial or complete lockdown14. Due to the
socio-economic and security effects of COVID19 lockdowns, human movements had been
restricted14.

Clinical oral healthcare practice is a highly
professional and risky clinical practice. This is
so because clinical dental practice generally
involves close physical contact between dental
personnel (such as dentist, dental assistant,
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dental nurse, dental therapist, dental hygienist,
denturist, etc.) and their patient due to the nature
of procedures undertaken in clinical dentistry
(Table 1). Virtually all clinical procedures in
dentistry involved indirect physical contact with
a patient’s body fluids such as blood, saliva, and
lymphatic fluids. Although, it is expected of a
dental personnel to use PPE, including face
masks, hand gloves, protective gowns, head
gears, etc., when performing these procedures so
that indirect physical dentist-patient contact is
assured; however, the use of PPE is not 100%
safe, as there are possibilities of micro and
macro tears of some of these PPE. Also, clinical
oral healthcare research had gone a very long
way in improving the quality of oral healthcare
service delivery globally; through these research

JDOR

works, high technological and procedural
advancements had been made towards dental
patient care16. However, clinical oral healthcarerelated research, more especially longitudinal
studies, clinical trials, and some nonretrospective cross-sectional studies, often
require contact between the dental personnel and
the patient. This situation may require the dental
personnel and the patient to engage in a
conversation, physically or virtually. However,
most of these contacts are physical. However, in
the current era of COVID-19 which we are in,
there is serious restriction of movement; hence,
many patients cannot physically access oral
healthcare personnel due to the measures placed
by the government to curb the spread of the
disease7-10, 12-14.

Table 1. Common clinical dental procedures and their status on dentist-patient physical contact
Dental procedure

Status on Physical Dentist-Patient Contact
Yes

No

Extra-oral examination

√

×

Intra-oral examination

√

×

Scaling and polishing

√

×

Exodontia

√

×

Dental filling

√

×

Root canal therapy

√

×

Crowning

√

×

Veneering

√

×

Incision and drainage

√

×

Incisional biopsy

√

×

Excisional biopsy

√

×

Curettage

√

×

Periodontal surgery

√

×

Fixation of intra- and extra-oral appliances

√

×

Impression taking

√

×

Tumour excision

√

×
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Through the use of teledentistry, some clinical
oral healthcare research can also be conducted.
More details on the relevance of teledentistry
can be read in the article written by Jampani and
colleagues24. Also, through teledentistry, the rate
of spread of COVID-19 can be limited since
teledentistry limits physical contact between the
dental personnel and the patient.

WHAT IS TELEMEDICINE?
Telemedicine, according to WHO, can be
defined as “the delivery of health care services,
where distance is a critical factor, by all health
care professionals using information and
communication technologies for the exchange of
valid information for diagnosis, treatment and
prevention of disease and injuries, research and
evaluation, and for the continuing education of
health care providers, all in the interests of
advancing the health of individuals and their
communities”17.

USE OF TELEDENTISTRY IN THE
DEVELOPING WORLD: A NECESSITY
With the very high burden of oral diseases
coupled with the rising rates of COVID-19 in
the middle- and low-income countries10, it is
time to strategize on how to develop doable
strategies that will cater for the oral health needs
of their populace. The governments of many of
these middle- and low-income countries had
executively imposed lockdowns in order to curb
the spread of COVID-19 diseases among the
populace14. However, the imposition of these
lockdowns cannot stop people from: not
consuming cariogenic diets; and not continuing
in deleterious oral habits. Rather, the lockdown
will most probably increase the rate of practice
of such habits, as many people are currently idle.
Furthermore, with this issue of lockdown, more
people will not be able to access good oral
healthcare services, unlike before. Hence, the
explosion of the burden of oral diseases should
be expected this time and also in the nearest
future.

USE
OF
TELEMEDICINE
IN
HEALTHCARE
SERVICES
AND
RESEARCH: GLOBAL PERSPECTIVE
The use of telemedicine had been an issue in the
world of healthcare services, as some healthcare
professionals are “afraid” of using telemedicine.
This anxiety was due to their perceived fears
that telemedicine will: make them lose their
jobs; and reduce their physical presence in the
hospitals18,19. Also, there has been disparity in
the use of telemedicine between the developed
world and the developing world20,21,22. The use
of telemedicine is very advanced and it is a main
stay in many Western countries like USA, UK,
Australia, Norway, Finland, etc. However, the
reverse is the case in the sub-Saharan African
countries and other low income countries in the
world, due to many barriers, ranging from legal
issues to socio-economic issues23.

However, through the use of teledentistry, more
especially in the developing countries, the oral
healthcare needs of the populace can be met to a
significant extent. Although, not all forms of
clinical curative care services can be rendered
via teledentistry; however, some consultative
services, preventive care services (such as oral
hygiene
and
dietary
counselling),
pharmacological management, and behavioural
interventions can still be delivered.

TELEDENTISTRY – TELEMEDICINE IN
ORAL HEALTHCARE
The use of telemedicine in oral healthcare is
called “teledentistry”. In oral healthcare,
teledentistry can be used in diagnosis, treatment,
and follow-up of patients, more especially in the
area of preventive services, pharmacological
treatment of oral diseases, clinical counselling,
and follow-up. Teledentistry can also be used in
all other clinical specialties in dentistry as well.
Teledentistry strengthens the ability of the dental
personnel to: (1) improve public access to oral
healthcare services, (2) improve the delivery of
oral healthcare, (3) and lower the costs of oral
healthcare. It also has the potential to eliminate
the disparities in oral health care between urban
and rural communities.

In light of the above, it is highly recommended
that the developing countries in the world should
quickly embrace the use of teledentistry in
providing oral healthcare services for their
populace. Moreover, the use of this strategy
should be supported by the legal frameworks of
these concerned countries, as legal frameworks,
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a major barrier to its use23.
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CONCLUSION
Teledentistry is the bail-out for providing oral
healthcare services in the current era of COVID19 pandemic, especially during lockdowns.
Through the use of teledentistry, the rate of
spread of COVID-19 will be reduced; also,
through teledentistry, improved public access to
oral healthcare services, improved the delivery
of oral healthcare, and lowered the costs of oral
healthcare services can be assured. Finally, this
strategy should be embraced by the governments
in the developing countries and supported
through the provision of adequate legal
frameworks to cover the strategy.
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Abstract

1

The novel coronavirus (COVID-19) pandemic started in Wuhan, China with
severe acute respiratory syndrome (SARS) in December,2019. The infected people
travelling from China to other countries transmitted this virus. This increased the
mortality rate day by day. The transmission routes of this virus include respiratory
secretions, droplet infection and direct contact with COVID-19 patients. The
articles published until date regarding COVID-19 were reviewed, of which most of
them were on the symptoms and progression of disease, the laboratory
investigations that are followed in confirming the COVID 19 infection and the
measures of safety to be followed. The COVID-19is mainly transmitted from
patient to Orthodontist and Orthodontist to patient through aerosol and splatter
produced by the dental procedure and saliva of an infected person. To avoid
transmission of virus screening tests should be done at dental setups. The use of
gloves, face shields, masks, gowns and antiseptic handwash are mandatory for the
practioners. The different types of Respirator standard (masks) are studied. As an
Orthodontist the emergencies should be planned properly and can use virtual
assistance, WhastsApp messenger by sending photos, video call to manage the
emergencies accordingly. Aerosol generating Procedures (AGPs) should be
avoided by use of alternative orthodontic setting. A thorough review and analysis
thus gives an impression that as health care providers, we orthodontists, should
take part in this fight against dreadful virus attack, in whatever way we can and
become helpful to the government authorities.
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1. INTRODUCTION
diseases7,8 requiring special attention to older
males. This coronavirus (COVID-19) clinical
symptoms were different from SARS corona
virus seen in 2002-2003. This human-to-human
transmission of virus has developed this
Coronavirus (COVID-19) outbreak8,9.. The new
virus genome was sequenced after quick
isolation in Chinese Wuhan’s laboratories10.
This infectious agent was finally identified as a
novel coronavirus (COVID 19).This is the
seventh member of family of corona virus which
infects humans11.The international Committee
on Taxonomy of Viruses (ICTV) suggested the
name “SARSCOV-2” for the new coronavirus
due to the polygenetic and taxonomic analysis12.
This novel viral pneumonia was finally named
as “Corona Virus Disease (COVID 19)” by
WHO on 11th February 2020.

The sudden pneumonia outbreak COVID
(coronavirus disease 2019) caused by SARSCoV-2.It is a single-stranded RNA virus from
the family coronaviridae .This disease has been
designated as a pandemic and by the World
health Organization (WHO)1. This COVID -19
epicenters is meat market of Wuhan city which
is in China. From here it spread to entire Wuhan
province and other 24 countries.2,3. The world
health organization declared 30th January 2020
as Public health emergency of global concern on
the outbreak of COVID-19 pneumonia .
The patients who suffered from this COVID 19
showed typical symptoms such as fever, cough,
fatigue with abnormal chest CT. Sputum
production, head ache, hemoptysis and
diarrhea4,5,6 .were also observed in some cases.
The COVID-19 infectious agent is affecting
older male patients with critical respiratory
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The serum from convalescent SARS-CoVinfected patient and recombinant ACE2-Ig
antibody,
a
SARSCoV-specific
human
monoclonal antibody, which can neutralize
COVID-19, confirmed ACE2 as the host
receptor for COVID-1930-33. The high affinity
between 2019-nCovS protein and ACE2 also
suggested that the population that is more
susceptible to COVID-19 with higher expression
of ACE234-35. Cellular serine protease TMPRSS2
contributes the S-protein priming of COVID-19,
indicating that this serine protease might
constitute a treatment option30.

CHARACTERISTIC OF COVID 19 VIRUS
A large, single, plus-stranded RNA is a
characteristic feature of Coronaviruses family
whichbelongs to the family Coronaviridae, and
of order Nidovirales13,14 .α-CoV, β-CoV, γ-CoV,
and δ-CoV are the
four genera of
coronaviruses15,16:The human and vertebrates are
most commonly infected by the coronavirus
disease.The mammals and humans respiratory,
gastrointestinal, and central nervous system are
infected by α-CoV and β-CoV. While birds are
mainly infected by γ-CoV and δ-CoV.
Several members of corona virus often were a
cause for mild respiratory disease in humans.
SAR-CoV of 2002-03, and the Middle East
respiratory syndrome corona virus (MERS-CoV)
of 2012 caused fatal severe respiratory
diseaseswere explored17-19. The MERS-CoV and
SARS-CoV belong to the β-CoV20-21. In Wuhan
the COVID 19 which was studied belonged to
the β-CoV. The study is as per the phylogenetic
analysis relied on the viral genome10, 11. The
nucleotide sequence similarity is less than 80%
between COVID 19 and SARS-CoV or MERSCoV. The infection caused by COVID 19 is
more fatal and spreads faster than the two other
corona viruses7,9,11,22,23. The natural host of
COVID-19 could be the Rhinolophusaffins bat
based on the studies which detected a corona
virus (Bat CoV RaTG13) in the bat
Rhinolophusaffins of Wuhan Province 11.

ROUTES
COVID-19

COVID-19 possessed typical structure. It has
developed
“Spike
protein”
membrane
envelope24. It showed polyprotiens, nucleo
proteins and membrane proteins like RNA
polymerase,
3-chymotrypsin-like protese,
helicase, glycoprotein, papin-like protease and
accessory proteins 10,11,24. S protein of Corona
virus attaches to the receptors of host cells and
attack the target cells25,26.In between COVID 19
and SARS CoV there are four amino acid
variations of S protein.COVID 19 binds to
human angiotens facilitating conversion of
enzyme 2(ACE2).This is also the same host
receptor in SARSCoV. COVID 19 binds to
ACE2 receptor from cells of human,bat,civet cat
and pig.27-29.

Respiratory viruses can be transmitted from
person to person either by direct or indirect
contact, or through coarse or small droplets as
per the detailed studies. COVID-19 is also
transmitted
though
saliva
directly
or
indirectly38.Reported case in Germany shows
that the viruses are transmitted through contact
with asymptomatic patients39. COVID-19 may
be airborne as per the studies revealed/suggested
through aerosols produced during medical
procedures40.
The
reverse
transcription
polymerase chain reaction is used to detect
COVID-19 by taking 7th day stool sample41in
patients. The other transmission routes such as
aerosol
transmission
route,
fecal-oral
transmission route, and water transmission route
are of today’s public concern. The need for
further study is required on these fields.

OF

TRANSMISSION

OF

In order to take preventive measures a thorough
knowledge of the routes of transmission of this
infectious virus is necessary. Coronavirus is
commonly
transmitted
directly
through
(sneeze,droplet inhalation transmission and
cough)36. Other means of transmission is
through contact i.e. contact with nasal ,eye,
mucous membranes and oral. Clinical
observations of COVID-19 have shown that
transmission does not occur through eye or any
kind of eye symptoms. However eye exposure
transmission route is also suggested from the
conjunctival samples taken from confirmed
cases of COVID-19. Thus the COVID-19
transmission not limited to respiratory tract, it
may also be due to exposure of eye.37
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SIGNS / SYMPTOMS OF COVID-19
A person infected with COVID 19 will manifest
lower respiratory tract illness, for example, dry
cough (in 67-82% cases), shortness of breath
that is dyspnea (in 38%), fever (in 83-99% of
cases), kidney failure and eventually death.47,48,49
Other features which are less common are
headache, nausea, vomiting, diarrhea, nasal
congestion and sore throat. An elevation of AST,
LDH, D-dimer, and prolonged prothrombin time
support the diagnosis of viral infection. Findings
of pneumonia through X-rays or CT scans will
be seen in all the COVID-19patients.47

Dental doctors, staff and patients are prone to
pathogenic microorganisms. Bacteria and
Viruses that attack and infect the oral cavity and
respiratory tract .Dental procedures involve the
high risk of COVID-19 infection chances due to
specificity of dental procedure .It involves close
contact with patients during dental procedure
and during communication. They are exposed to
saliva, blood and other body fluids apart from
dental sharp instruments .The infected COVID19 dental patient may leave the pathogenic
microorganisms/viruses while coughing .The
airborne microorganisms/viruses that remain
suspended in air for long time can be transmitted
through
inhalation
by
the
dentists42.
Transmission may be also due to direct contact
with oral fluids, blood or also patient materials43.
Non use of mask, indirect contact with
contaminated instruments, and/or environmental
surfaces may also lead for transmission 44,45.

DIAGNOSIS
COVID-19

AND

TREATMENT

OF

The nCoV-19 can be diagnosed with the help of
Real-Time Polymerase Chain Reaction (RTPCR). The suspected person has to be analyzed
through RTPCR of upper respiratory (nasal and
pharyngeal swabs) or lower respiratory
specimens (sputum, bronchoalveolar lavage,
tracheal aspirate or broncho-scopic brush
biopsy).50The specimen of blood and feces may
also be utilized for the analysis of COVID 19
through RT-PCR. RT-PCR is the available
diagnostic procedure.
No serological or
immunochromatography technique exist for
detection of COVID 19.50 However, viral profile
(Hepatitis etc.), hematological tests and creatine
kinase may be performed for suspected or
confirmed COVID-19 patients. Imaging
techniques may also be helpful in diagnosis of
COVID 1946 Nucleic acid amplification is also
utilized to diagnose SARS-CoV through saliva
and sputum.51, The availability of salivary tests
at the dental setup also helps in the diagnosis of
any infectious virus51.

Contact of conjunctival, oral mucosa, or nasal
with droplets and aerosols containing
microorganisms generated from an infected
individual and propelled a short distance by
coughing. Transmission is also due to talking
without a mask44,45, and indirect contact with
contaminated instruments and/or environmental
surfaces46.
Infected
individual
will
spread/transmit infections in above conditions.
our concern is during the outbreak of COVID19. (Fig.1).

The treatment of COVID 19 is mainly
supportive with use of hydroxychloroquine and
azithromycin, as option for these patients.
However, some antiviral drugs like oseltamivir
that were used for treatment of the initial cases
showed no beneficial effects againstCOVID 19.
In China, the drugs most commonly used to treat
Human Immune Deficiency Virus, for example,
ritonavirboostedlopinavir, are going to be
assessed for COVID-19 infection. It is also
planned to use remdisivir as a treatment option
against COVID 19, as it has shown high efficacy

Figure 1. Illustration of routes of transmission COVID19 in dental clinics and hospital. (Transmission routes
of COVID-19 and controls in dental practice Peng et al.)
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The WHO and CDC do not recommend the use
of corticosteroids in the treatment of this
COVID 19 infection. Vaccine for the control of
COVID 19 is also under investigation.46
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Severe Acute Respiratory Syndromes are
transmitted through aerosol. The term splatter is
defined as those particles that have a diameter
greater than 50µm. These particles are larger in
size and are unable to stay in the air. Hence there
are greater chances of cross infection in dentistry
are through aerosol which is airborne and can
enter the respiratory tract. Also splatters are a
threat to pass infection from patients to the
dentist. TB is transmitted through the droplet
nuclei produced during coughing or sneezing of
an infected individual or from the splatter of the
ongoing dental procedure. Thus splatter and
droplet nuclei also transmit infectious diseases
from patients to dental professionals like
measles, herpes, and SARS52

The algorithm followed in COVID 19 infected
patients is given in the (Figure 2)

ALTERNATIVES TO AGP
ORTHODONTIC SETTING

IN

THE

The procedures that include for an Orthodontist
include use of high speed air turbine or slow
speed rotary drill, 3 in 1 air/water syringe, and
enamel preparation using ultrasonic or air
abrasion devices. And these procedures could
lead to direct impact on adhesive removal from
enamel, and the use of air/water sprays and
rotary handpieces for moisture control and
cleaning. Also, with the use of High-Volume
Suction (HVE) and/or rubber dam to limit
aerosol and the bio impact, these procedures are
still considered AGP and appropriate PPE
should be worn, along with appropriate
decontamination protocols in the surgery. High
and low volume suction themselves are NOT
considered AGP.

Figure 2. Laboratory algorithm followed for specimens
collected from suspected COVID19 patient
(Fromawebsiteahttp://www.ecr.co.za/news/news/corona
virus-testing-covid-19-sa/-Accessed 25.3.2020)

Debond: The process of bracket removal is not
considered the AGP part of debond. The use of a
handpiece, (high speed or slow speed, with or
without water coolant) ultrasonic scaler or 3 in 1
air/water spray should be avoided. The risk of
continuing treatment was for the patients with
poor oral hygiene, the consideration could be
given to removing the brackets alone and hand
trimming the adhesive carefully by the use of: i.
band removing pliers, ii. Mitchell’s trimmers or
hand scalers, iii. adhesive removing pliers. The
left over composite on the enamel surface will
be lost over time with toothbrushing. There is no
more enamel loss when using debanding pliers
than with slow speed Tungsten Carbide bur run
dry,53 but take care not to gouge the enamel

AEROSOL GENERATING PROCEDURES
(AGP) AND SPLATTER IN DENTISTRY
These procedures are as any patient or medical
care procedure that result in production of
airborne particles. The first one to use these
terms were Micik and colleague, aerosol and
splatter at the time when they were working on
aerobiology. Aerosol is defined as those
particles which have lesser than 50µm
diameters. They are small enough to stay in the
air before settling down or entering the
respiratory tract. Diseases such as Pneumonic
plague, influenza, Legionnaire's disease, and
14

Journal of Dental & Oro-facial Research Vol. 16 Issue 02 Aug. 2020
surface. Pliers should only be used to remove the
adhesive on posterior teeth, not the incisors
where a Mitchell’s trimmer of hand scaler
should be used instead. If there are presence of
large restorations on the posterior teeth, then
consider placing a cotton wool roll on the
occlusal surface before applying any force with
the plier.
REPAIR
OF
TREATMENT

BRACKETS

JDOR

BANDS
Avoid the use of 3 in 1 due to the AGP hazard,
but suction may be used. The use of GIC or resin
modified GIC doesn’t not require a completely
dry field on either the tooth or band prior to
placement.
FITTING
AND
TRIMMING
THE
ACRYLIC
ON
REMOVABLE
APPLIANCES

MID

We should keep in mind that removable
appliances may act as a conduit for cross
infection, and laboratory protocols should be
adhered to in order to minimize this risk. The
new appliances cannot be assumed to be
infection free56, strict adherence to laboratory
infection
control
procedures
including
processing of impressions, equipment and
appliances is crucial in minimizing the risk of
any cross infection. Simple fitting and
adjustment of a removable appliance is not
likely to be an AGP provided no acrylic
trimming is required during fitting i.e. after tryin.

As above mentioned, if residual composite can
be removed by hand, this may enable a new
bracket to be placed (using Non AGP bonding
technique - see below). The alternative options
would be to place a premolar or molar band
using GIC, or to bypass the debonded tooth,
using dead coil or sleeve on the wire, or using
sectional wires mesial to the debonded tooth.
REMOVAL OF FIXED DEVICES MID
TREATMENT
The process of the removal of fixed devices such
as Bands, TPA Nance arches, Quad helix and
RME devices only becomes AGP if a handpiece
is used to remove the residual cement. As above,
consider adhesive removal using hand
instruments.

In the case of appliances already being worn by
the patient that require repair and refitting, they
should be decontaminated according to HTM010557 protocol and current PHE cross infection
guidance , using an appropriate disinfectant
before ideally being transferred to the laboratory
for repair, where superior high volume suction
can be used to minimize the impact of any
aerosol generated.58

BONDING
The conventional acid etch bond up protocols
are AGP when using polishing/pumice prior to
etching and the 3 in1 air syringe to rinse the
enamel after etching. Alternative non AGP
options are listed, but it should be recognised
that bond strength may be compromised: Light
cured resin modified GIC, can be used without
the need for any pre procedural tooth preparation
(i.e. pumicing/etching washing/ drying). With
these materials there is no need for a dry field
and indeed for successful bonding the enamel
surface should remain moist during bonding. 54

For removable appliance acrylic trimming would
be undertaken at the chairside in the clinical
setting, either as part of the fitting procedure for
a new appliance, or following the repair of a
worn appliance. There is currently a paucity of
evidence in the literature on the microbial load
on a worn or tried in orthodontic appliance made
from acrylic following disinfection, and no
evidence that any aerosol generated during
trimming is therefore not a biohazard risk.
Acrylic trimming of a new but tried in appliance
or currently worn appliance in the surgery
should therefore be considered as an aerosol
generating procedure.

Self etch primers (SEP) can also be used without
the need for etching washing and drying the
enamel, but they require the pellicle to be
removed prior to use, usually with a pre
procedural enamel preparation such as
pumice/polishing of teeth, which would be an
unwanted AGP.55
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REPAIR OF FIXED RETAINERS

USE OF MASK

Adhesive removal from the retainer wire can be
achieved using Weingart or Birdbeak pliers, and
HVE (High Volume Evacuation/Suction).
Removal of adhesivel from the lingual surface of
the incisors may be achieved using hand scalers
or Mitchell’s trimmers, or the use of adhesive
removal pliers.

It is often said mask in our day to day life, when
referring to what are technically called
respirators. The N95 respirator is standard as
part of the advised protective equipment in their
COVID-19
FAQ
and
their
SARS
guidance (SARS being a similar type of Corona
virus) according to the US Center for Disease
Control (CDC). Which suggests that use of an
N95 or better respirator is acceptable.

ALIGNER ATTACHMENTS
Placement of the aligner attachments can be
considered non-AGP if placed using bonding
technique as suggested above. Removal of
attachments will be non-AGP if using adhesive
removal tool as suggested and will only be
considered AGP if a handpiece is used to
remove the residual composite.

Whereas the Europe uses two different
standards. The “filtering face piece” score (FFP)
comes from EN standard from 149:2001. The
EN 143 standard covers P1/P2/P3 ratings. CEN
(European Committee for Standardization)
maintains both the standards. Below is a table
that illustrates the filter capacity of microns by
these respirator standards. (Table1).

TAKING IMPRESSIONS

There have been number of questions regarding
the use of respirators against biological agents.
Whether or not particulate respirators can filter
small particles such as fungal spores (2 to 5 μm),
bacteria (0.3 to 10 μm), or viruses (0.02 to 0.3
μm) is the primary question asked.59 An article
by 3M discusses a research showing that all 6 of
N95 respirator they tested can efficiently filter
lower than 0.1 micron size with approximately
94% efficiency or higher.

The process of taking impression in itself is not
an AGP, but carries a risk of gag or cough reflex
which is a known aerosol risk. Where accessible,
an intra oral scan may be preferable (although
this does not eliminate the gag/cough risk). Any
impressions should be sterilized 57 in accordance
with HTM01-05 protocol 57 to ensure safe
transfer to the laboratory for casting and
appliance production.
RETENTION PROTOCOL

Table 1. The comparison of different Respirator
standard

Consideration should be given to changing the
use of a removable retainer regime. This could
be made by the remnants of a broken fixed
retainer.
MANAGEMENT AND AWARENESS TO
MINIMIZE THE RISK OF COVID-19
We should make sure that before going to dental
setups, people should have all the related
information aboutCOVID 19 . Also should be
aware of the cause, signs and symptoms, and
safety measures of COVID 19 infection. The
necessary seminars and workshops should be
arranged for the awareness of general public
regarding transmission of COVID 19 and their
respective preventive measures. People should
be asked to avoid unnecessary visits to crowded
areas and the medical health care and dental
setups. If only the visit is absolutely necessary,
then use of masks should be a must.

Respirator
Standard

Filter Capacity
removers x% of all
particles that are 0.3
microns in diameter or
larger)

FPP1 and P1

At least 80%

FPP2 and P2

At least 94%

N95

At least 95%

N99 and FFP3

At least 99%

P3

At least 99.95%

N100

At least 99.97%

Also one should strictly avoid contact with
individuals who show signs and symptoms of
nCoV19 or flu and cough. After the dental
procedure, the patient, as well as the dentist,
should wash their hands with antiseptics. If any
infected/suspected case has been transferred
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from the dental office, the room where the
patient was placed should not be used, the room
door should remain shut, with windows opened
and the air conditioning should be switched off,
until it has been cleaned with detergent and
disinfectant. If a suspected case spent time in
waiting area or toilet facilities, then these are
should also be disinfected as soon as possible.
The usual PPE equipment and protocols apply
when cleaning and disinfecting these areas too.
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and parent can be minimized by maintaining the
efficiency of appliances, providing timely
management61. During COVID-19 pandemic
guidelines issued by the Government should be
strictly followed. The dentists should see such
cases which cannot be postponed, such as an
abscess or irreversible pulpitis. The urgent cases
other than general dentistry problems should be
evaluated by Orthodontists based on video call
or message with photo61. Virtual Assistance:
WhatsApp Messanger (Facebook,Inc, Mountain
view,
Califonia),are
instant
messaging
applications develop from 2009. They quickly
spread among users of all ages. They are used
for personnel relationships, for entertainment,
for study and also as virtual place of contact in
group. Orthodontic emergencies should be
attended step by step using new technology.
Virtual assistance and whatsApp could be used
in first step as good tool. Photos, videocalls,
whatsApp messages/ calls are used as virtual
assistance. Ways of management of different
emergencies is explained in the table 2 below 61.

MANAGEMENT OF ORTHODONTIC
EMERGENCY PROTOCOL
Professionals assess whether to stay open or to
manage emergencies. One can postpone the
appointments based on single Nations
guidelines60.Regarding any discomfort or
problems relating to appliances should be
strictly followed by the patients .Repeated
breakages would prolong the treatment time and
would end up in loss of confidence in appliance
or operator. It would also decrease the patients’
motivation. Inconvenience, distress to patient

ORTHODONTIC EMERGENCIES
Table 2. Different scenarios of emergencies and ways to resolve them

1. Removable
appliances

Functional

If the fit of the appliance is not proper or if it is broken ,
photo can be sent to the orthodontist and suspend the use.

Aligners

2. Fixed
appliances

If broken or lost can get back to previous and ask
clinician.Following clinician’s indication can remain on
current/go with treatment.
Retainers
If the appliance is lost or broken should ask the dentist to
evaluate buying hot customable preforms on e-commerce
sites.
The
non-removable -Loose Bracket: Initially send photo to dentist, remove
appliances. Such as
with tweezer eventually.
(straight appliance)

-Poking distal wire: Send a photo, use wax, disinfected
nail clipper/hardware cuter can be used to cut.
-Poking ligature: Photo can be send to dentist, wax to be
used or use eraser of pencil to push it back.
-If molar band is surrounded by periodontal abscess: Send
photo, symptomatic therapy with FANS/ paracetamol,
eventually prescription of antibiotic.
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The
non-removable - To avoid future emergencies must be suspended a priori.
appliances that can be
activated by patient. -Picture should be taken every 3-6 weeks, if the patient
feels pain or swelling, see as an emergency in dental office
Such as.
and remove the appliance eventually.
(Face mask, headgear or
lip bumpers, palatal
expanders)
The
non-removable
appliances that can be
Pre-activated. Such as
(Pendulum,
Forsus,
Distal Jet appliance,
transpalatal bar)

2.

CONCLUSION
The COVID-19is transmitted directly by person
to person contact and respiratory droplet
infection. Dental staffs are at a higher risk for
COVID 19 infection as they are exposed to the
aerosol and splatter produced during a dental
procedure. Hence the use of alternative
procedures are to be practiced to avoid risk. And
proper management of the Orthodontic
emergencies only should be followed by the
proper use of virtual assisstance.

3.

4.

The risk of transmission can be reduced by
taking some precautions which include the use
of antiseptic hand wash, rubber dam isolation,
and mouth rinse for patient before dental
procedure, gloves, protective eye wears, gowns,
and masks and PPE. It is necessary to arrange
seminars and awareness programs for the dentist
regarding dental practice during this outbreak.
Appropriate precautionary measures are
important in reducing transmission and further
spread of COVID-19 infection.

5.

6.
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Abstract
Novel Coronavirus initially proclaimed as the causal agent of pneumonia of
unknown etiology in Wuhan city, China. The genome sequences have its place in
subfamily corona virinae. The current epidemic status quo of corona virus disease19 (COVID-19) still endured to be unadorned. Since December 2019, more than
20 lakh confirmed cases and more than 1.26 lakh deaths have been reported all
around the world. Fatality rate of COVID-19 was found to be 0.09% to 9.84%. In
spite of being the second most populous country, coronavirus infection rate in
India is low relative to population size. Countries with early implementation of
comprehensive public health measures like identification, testing and isolation of
cases, contact tracing and quarantine of contacts, physical distancing and “shut
downs” or “lock downs” have limited the spread of coronavirus. This review
ensembles the disease surveillance around world and within Indian states. To
authors knowledge this is the first draft edifying various successful effective
models of Indian states to curb this menace. Collective effort by various sectors
under the government supervision can help to fight the virus and flatten the curve.
Keywords: Quarantine, Lock Down, Distancing, Ncov-19, India, Pandemic

1. INTRODUCTION
Since the advent of severe acute respiratory
syndrome coronavirus (SARS‐CoV) in 2002 and
its blowout through 32 countries, the world has
experienced the spate of Middle East respiratory
syndrome coronavirus (MERS‐CoV) and now,
the daunting novel coronavirus (2019-nCOV)1.
All the above mentioned belong to the subfamily
Corona virinae in the family Corona viridae.
Coronaviruses, the enveloped, non-segmented,
positive‐sense single‐stranded largest known
RNA virus genomes are known to cause diseases
in mammals and humans. Although the
nucleotide sequence similarity between 2019nCoV and SARS-CoV is about 79% ; and
MERS-CoV is about 50%, 2019-nCoV can
similarly cause the disastrous infection and with
a much faster spread than the two other
coronaviruses which is very much evident
today2.

(2019-nCOV), the seventh member of the family
of coronaviruses that infect humans3. On 11th
February 2020, WHO named the novel viral
pneumonia as “Corona Virus Disease
(COVID19)”, while the International Committee
on Taxonomy of Viruses (ICTV) suggested this
novel coronavirus name as “SARS-CoV- 2” due
to the phylogenetic and taxonomic analysis of
this novel coronavirus4. Since December 2019,
SARS-CoV-2 has created over 82,230 cases of
COVID-19 in China, including 3,301 deaths, as
of 28 March 2020. The epidemic has been
spreading to almost all the countries around the
world, with more than 40 lakh confirmed cases
and more than 2.75 lakh deaths as reported by
World Health Organization (WHO) on 11th May
2020.
COVID-19 outbreak emerged with animal-tohuman transmission, which took shattering turn
following the sustained human-to-human
blowout5. This transmission occurs primarily via
respiratory droplets from cough, sneeze and
contact spread. The incubation period of
COVID-19 has been assessed to be 5 to 6 days

The infectious agent of this viral pneumonia
which came to picture in Wuhan (known as
Novel Coronavirus Pneumonia, NCP) was
finally documented as a novel coronavirus
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on average, but there is substantiation that it may
be as long as 14 days6. Rendering to
contemporary statistics, the fatality rate
(cumulative deaths divided by cumulative cases)
of COVID-19 was found to be 0.09% to 9.84%,
reliant on diverse regions of world (USA 1.8%,
Italy 9.84%, China 4.1%, India 2.4%, South
Africa 0.09%), which appears to be lower than
that of SARS ≈10% and MERS ≈39% and
higher than that of seasonal influenza (0.01% to
0.17%)6,7,8.
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lakh in Spain, 2 lakh in Italy, 1.59 lakh in
Germany and around 33 thousand in India. Even
the number of confirmed death increased to
thousands in USA, UK, Spain, Italy, Germany,
and France whereas in India there were 1074
reported deaths17,18,19,20,21,22.
It took around three months to reach one lakh
nCoV-19 cases globally, as the mainstream
cases were due to international travel and few
cases by local transmission but merely less than
a week was sufficient for the cases to double
from five lakh to a million as the community
transmission was established. In about three
months with stringent measures, new cases in
China have slowed its pace and finally,
authorities have allowed people to travel through
to Wuhan City in Hubei province. South Korea,
where a major outbreak began in February,
has also seen its number of cases fall in the
last couple of weeks. Countries like Italy, Spain,
France, UK and the US are still trying to slow
down the spread of COVID-19. Currently the
US has more confirmed cases and deaths than
any other country (Fig 1 and Fig 2).

The generic clinical condition is characterized
majorly by fever and dry cough, with shortness
of breath, fatigue, and other atypical symptoms,
such as muscle pain, confusion, headache, sore
throat, diarrhea, and vomiting in 30% patients9.
The diagnosis became perplexing with
involvement of cardiovascular system, digestive
system, and nervous system, encasing varied
initial symptoms. Although most cases appear to
be mild, all patients admitted to the hospital
have pneumonia with infiltrates on chest x-ray
and ground glass opacities on chest computed
tomography10.About a third of patients
subsequently developed acute respiratory
distress syndrome and required care in the
intensive care unit. Nearly 20% of the patients
especially geriatric showed comorbidities with
respect to dysfunction of other organs, primarily
renal impairment, or comorbid conditions such
as diabetes, hypertension and cardiovascular
diseases11,12.

INDIA’S POSITION IN THE COVID-19
PANDEMIC
In spite of being the bordering country to China,
India testified its first confirmed case on 30 th
January 2020, a student who returned from
Wuhan to Kerala, India20,23. Though first case
was reported in Kerala on 30th January, there
were only 23 cases till 5th march, after which the
scenario changed and so the stage. While
stepping into local transmission stage, the cases
began to raise attaining mark of 500 on 25 th
march and doubled up till 30th march. Further
within a week, the toll crossed worrisome 5000
mark with increasing cluster of cases. And on
10th April, mark of painful 10,000 was crossed
and on 10th May, mark of 65,000 was crossed
(Table 2 and Fig. 3)19,20. And these cases are
distributed all over India with wide variation
among different states of India (Table 2). In
mid-March number of confirmed cases among
various states were in single digit but by midMay the cases increased to around 25000 in
Maharashtra, 9000 in Tamil Nadu, 7000 in Delhi
whereas in North East states prevalence is still in
single or double digit20,21. India reported first

SURVEILLANCE AROUND THE WORLD
The present outbreak of the 2019 coronavirus
strain (COVID-19) constitutes a public health
emergency of global concern13. The nCoV-19
epidemic has started from Wuhan, China and is
being disseminated to almost 200 countries
around the world, some of which have seen
forward transmission since then. A brief gestalt
of the variation in number of cases and death
overtime from January 2020 to April 2020 has
been showed in table 1. In China, confirmed
cases amplified from 278 to 81048 within two
months. In beginning of February number of
confirmed cases in all the European countries,
USA and even India was in single
digit14,15,16,17,18. But by April the cases have
drastically hobnailed to 10 lakh in USA, 2.13
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confirmed death by COVID-19 on 13th March in
Karnataka24. And since then even the number of
deaths increased to 2206 by 11th May 202020. A
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brief overview of the timeline encasing the
change in number of cases and death in India has
been showed in table 2 and figure 4.

Table 1. Number of confirmed cases and death from January 2020 to April 2020 among various countries

Country

Year

Total Confirmed Cases

Transmi
ssion
Classific
ation

Total Deaths

21/
1

31/
1

15/
2

29/
2

15
/3

31/3

14/4

30/4

21/
1

31/
1

15/
2

29/
2

15/3

31/
3

14/
4

30/4

China

278

97
20

66
57
6

79
39
4

81
04
8

8254
5

8369
6

8437
3

6

213

15
24

28
38

320
4

33
14

33
59

464
3

Clusters
of cases

Korea

1

11

28

31
50

81
62

9786

1056
4

1076
5

0

0

1

17

75

16
2

22
2

247

Clusters
of cases

Japan

1

14

41

23
0

78
0

1953

7645

1408
8

0

0

0

5

22

56

10
9

415

Clusters
of cases

Australia

0

9

15

24

24
9

4359

6366

6746

0

0

0

0

3

18

61

60

Clusters
of cases

Italy

0

2

3

88
8

21
15
7

1017
39

1595
16

2035
91

0

0

0

21

173

11
59
1

20
46
5

276
82

Pending

Germany

0

5

16

57

37
95

6191
3

1250
98

1591
19

0

0

0

0

2

58
3

29
69

628
8

Pending

France

0

6

11

57

44
69

4397
7

9705
0

1270
66

0

0

0

2

12

30
17

14
94
6

240
54

Pending

UK

0

9

20

11
44

2214
5

7899
5

1652
25

0

0

0

0

21

14
08

11
32
9

260
97

Pending

India

0

3

3

10
7

1071

8356

3305
0

0

0

0

0

2

29

39
5

107
4

Clusters
of cases

0

38
8

12
72
9

4149
5

7002
9

9365
7

608

27
57

45
85

595
7

Commun
ity
Transmis
sion

1406
40

4928
81

1003
974

0

0

0

0

41

23
98

21
97
2

524
28

Commun
ity
Transmis
sion

7508
90

1696
588

3090
445

6

213

15
26

29
24

573
5

36
40
5

10
59
52

217
769

(2020)

Iran

0

1

0

USA

0

6

15

62

16
78

World

282

98
26

50
58
0

85
40
3

15
35
17

0

0

0

34

Source: WHO Coronavirus disease 2019 (COVID-19), Situation Report 01-101
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Table 2. State wise distribution of confirmed corona cases
States

15-Mar

20-Mar

25-Mar

31-Mar

5-Apr

10-Apr

14-Apr

30-Apr

10-May

Andaman and Nicobar

0

0

0

10

10

11

11

33

33

Andhra Pradesh

1

3

10

44

252

381

484

1403

1980

Arunachal Pradesh

0

0

0

0

1

1

1

1

1

Assam

0

0

0

1

26

29

32

43

63

Bihar

0

0

4

21

32

60

66

425

707

Chandigarh

0

5

7

15

18

19

21

74

173

Chattisgarh

0

1

3

9

10

18

33

40

59

Dadra and Nagar Haveli

0

0

0

0

0

0

0

0

1

Daman and Diu

0

0

0

0

0

0

0

0

0

Delhi

7

20

35

120

503

903

1561

3515

6923

Goa

0

0

3

5

7

7

7

7

7

Gujrat

0

7

38

74

128

378

650

4395

8195

Haryana

14

19

31

43

90

176

198

339

703

Himachal Pradesh

0

2

3

3

14

28

33

40

58

Jammu and Kashmir

1

4

11

55

105

206

277

614

861

Jharkhand

0

0

0

1

3

14

27

110

157

Karnataka

6

15

51

101

151

207

260

565

848

Kerala

24

40

118

241

314

363

386

498

513

Ladakh

0

10

13

13

14

15

17

22

42

Lakshadweep

0

0

0

0

0

0

0

0

0

Madhya Pradesh

0

4

15

66

193

451

741

2625

3614

Maharashtra

32

52

122

302

747

1574

2684

10498

22171

Manipur

0

0

1

1

2

2

2

2

2

Meghalaya

0

0

0

0

0

0

1

12

13

Mizoram

0

0

1

1

1

1

1

1

1

Nagaland

0

0

0

0

0

0

0

0

0

Orissa

0

2

2

4

39

50

60

143

377

Puducherry

0

1

1

1

5

7

7

8

12

Pubjab

1

3

31

42

68

151

184

480

1823

Rajasthan

4

17

38

93

266

561

1005

2584

3814

Sikkim

0

0

0

0

0

0

0

0

0

Tamil Nadu

1

3

26

124

571

911

1204

2323

7204

Telangana

3

19

41

97

334

487

644

1038

1196

Tripura

0

0

0

0

0

2

2

2

151

Uttar Pradesh

13

24

38

104

278

433

660

2211

3467

Uttrakhan

0

3

5

7

26

35

37

57

68

West Bengal

0

2

9

37

80

116

190

758

1939

Total

107

256

657

1635

4288

7597

11486

34866

67176
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Figure 1. Country wise number of confirmed cases

Figure 2. Country wise number of confirmed deaths
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Figure 3. Timeline encasing the nCoV-19 scenario in India

Figure 4. State wise distribution of recovered patients and confirmed death due to coronavirus
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Korea and Italy identified the first nCoV-19 case
almost at the same time in late January27,28. And
this resulted in huge outbreak of community
infection and deaths in Italy 19. Following
footsteps of containment, other countries like
America, France, Germany, etc. also enforced
lockdown, closure of schools, workplaces, roads
and transit systems to end the community spread
of COVID-19.

RESPONSE TO COVID-19 OUTBREAK
WHO has described four levels of COVID-19
transmission. These are countries or local areas
with: i. No cases reported. ii. Sporadic cases. iii.
Clusters of cases (grouped in place and time), or
iv. Community transmission25. Countries are at
different stages of national and subnational
outbreaks as depicted in table 119. The ultimate
aim is to ‘walk back’ community transmission to
clusters, sporadic cases, and down to no cases at
all, and to begin gradually lifting social
measures as soon as it is safe to do so25.
Countries with early implementation of
comprehensive public health measures like
identification, testing and isolation of cases,
contact tracing and quarantine of contacts,
physical distancing and “shut downs” or “lock
downs” have limited the spread of COVID-19.
Primary focus of most countries is to identify,
test and treat patients with serious and severe
COVID-19, and protection of patients with
highest risk and poor prognosis. Countries
should try to stop cases from becoming clusters
and not to reach the stage of community
transmission.

INDIA’S RESPONSE
OUTBREAK

TO

COVID-19

As India struggles to sustain self in stage 3, a
primary goal is to prevent from entering
community transition stage and to stop personto-person spread of COVID-19. In a strategic
way, Indian Government enacted to alleviate the
threat of COVID-19 and reinforce national
systems for public health preparedness. Main
focus was to strengthen the laboratory and
diagnostic methods to certain the prompt case
finding and local containment. To contain the
infection via social distancing, India announced
lockdown along with closure of schools,
workplaces, roads and transit systems on 24th
March, 2020. And to halt the epidemic of this
respiratory disease, different states implemented
diverse approaches to flatten the curve of
COVID-19 infection. Various advisories for
human resource management, treatment of the
patients, isolation centers, and travel were issued
and modified as per the need. Even the training
material was prepared by the government for the
healthcare personnel and IEC material to create
awareness among community.

To halt the epidemic of nCoV-19, China
implemented some aggressive measures
including the closure of schools, workplaces,
roads and transit systems, cancellation of
public gatherings, mandatory
quarantine of
uninfected people without known exposure to
COVID-19,
and
large-scale
electronic
surveillance to ensure compliance26,27. These
classical public health measures limited and
contained the epidemic by mid-March and
normal life was restored back by mid-April.

India also proposed scenario based strategic
approach to prevent the spread. For travel
related cases early detection was done through
universal screening of all International
passengers at points of entries and were isolated.
To contain the local transmission government
proposed for extensive contact tracing and active
search for cases in containment zone, testing all
suspect cases and high risk contacts,
quarantining all suspects and providing medical
care to confirmed cases, implementing social
distancing measures and intensive risk
communication. For large outbreaks, area of
containment to be defined with active
surveillance and laboratory testing for cases and

To stop the transmission South Korea started
massive screening of community using Test,
Trace and Treat model; to avoid interactions of
infected individual with the healthy community.
Along with other community containment and
awareness measures such as the use of face
masks and mass sanitization, closure of schools
and ban on public gathering along with health
message using media South Korea is able to
slow down the spread of infection28,29. To
sojourn the spread Italy enforced lockdown but
delayed the initiation of community screening as
compared to South Korea, when both South
28
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contacts in the defined area, operationalize surge
capacities created for isolation to hospitalize and
manage all suspect/ confirmed cases,
implementation of social distancing measures
with strict perimeter control30. Further spiraling
of risk communication through audio, social and
visual media and with antibiotics, antiviral
drugs, oxygen therapy were provided to the
hospitalized
patients
and
chloroquine/
hydroxychloroquine for prophylaxis of SARSCoV-2 infection for high risk population
(asymptomatic health care workers involved in
the care of suspected or confirmed cases of
COVID-19 and asymptomatic household
contacts of laboratory confirmed cases)20,30. And
severe cases shifted to ICU along with
ventilator. Following which number of death
decreased and number of patients recovered
from COVID-19 infection increased (Fig 4).
Detailed strategy for the management of
suspected/ confirmed cases has been laid down
by the government and modified with time (Fig
5)31,32,33,34. Along with Central government, state
governments proposed their models as strategy
to curtail this menace.
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professions to fight the virus. The fifth T is
tracking and monitoring35.
BHILWARA MODEL: TARGETING 0.4
MILLION POPULATION
Shut down of several segments in a strategic
manner made Bhilwara with population of 0.4
million, the first district in India to stopover new
infections within a span of less than two weeks.
While medical intercessions were in process, as
a first step shut down of all factories, industries
& foundations engaging more than 10 people
was enforced to get people off the streets. All
religious utilities and social gatherings delimited
to not more than 5 people and door to door
screening ordered. Following which all public
transport within and from outside district were
banned. Further, few hotels, hostels were
occupied as quarantine centers and guest houses
of various industries were put at the disposal of
health authorities. Within the same time medical
team screened around 92% of the population and
traced down the suspected patients and
quarantined. Door to door delivery of milk and
other essentials were ensured to uphold physical
distancing36.

DELHI – 5T’S PLAN: TARGETING 18
MILLION POPULATION

KERALA MODEL: TARGETING
MILLION POPULATION

To halt the pandemic among 18 million
population of Delhi, five T plan was proposed
on 7th April which stands for- testing, tracing,
treatment, teamwork and tracking-monitoring.
The first T is testing, under which community
level mass screening will be conducted to
evaluate the actual data of individuals infected
by nCoV-19. It is based on South Korea model
to control the spread at initial stage. The second
T is tracing, under which all the individuals who
have come in contact with infected person will
be identified and quarantined. The third T is
treatment, which includes treatment of the
infected individual at the hospitals declared
primarily for COVID-19. The fourth element of
the five-point plan is teamwork and collective
efforts between the Centre and state
governments, and the public and health care

35

While whole world was at mercy of COVID-19
spread and exponential rise in cases, Kerala with
35 million citizens was able to flatten the curve.
This was contributed by measures such as
aggressive testing, early detection, contact
tracing, 28-day strict home quarantine and a
robust public health system. Further, the state
health department began screening of passengers
arriving from abroad from 18th January. Also, all
the five airports of Kerala were linked to
ambulances and emergency response in district
hospitals. Initiated manual surveillance for
contact tracing, and set up specialized district
control rooms. While ordering district hospitals
to designate isolation wards for COVID-19
patients, it also simultaneously started procured
PPE kits, and required medicines37.
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Figure 5. Management suspected/confirmed COVID-19 cases

NALANDA MODEL: TARGETING
MILLION POPULATION

2.5

approximately 20 minutes through door to door
survey. In Nalanda, 1450 teams have been
deployed only to conduct this survey among 2.5
million individuals of district, each team has two
members and three teams has one supervisor38.

To combat this peril, Bihar government
embraced ‘Nalanda model’. In this model a
team of women perform house to house
screening to collect data regarding the health of
the family members, contact history pertaining
to COVID-19 and to spread awareness about this
pandemic like polio campaign.

CRITICAL APPRAISAL
RESPONSE

OF

INDIA’S

In a squat of time, COVID-19 outbreak has
infected almost all the countries worldwide,
posed threat to life and health and brought
arduous challenge to global public health
security. To discuss strength, Indian government

In this model community is targeted to be
screened completely in seven days and four
questionnaires to be filled per house in

30
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in response to COVID-19 outbreak has limited
the travel by suspending visas and quarantining
incoming
international
passengers
after
Universal Health Screening. Safe return of
hundreds of Indians was ensured from China,
Iran and various other countries to contain
community spread39. Government also tried to
spread awareness about COVID-19 infection
through ringtones. Later a nationwide lockdown
was enforced including closure of schools,
workplaces, roads and transit systems,
cancellation of public gatherings, obligatory
quarantine of uninfected people with suspected
exposure to COVID-19. Government faced lot
of challenges too while trying to contain the
outbreak. Lockdown enforced decision was
quite late as just before the lockdown, a
community gathering by specific group of
people held in Delhi, the capital of India, which
lead to spike in the number of COVID-19 cases.
It is difficult to predict how the nCoV-19 is
transmitting in population due to lack of mass
screening. Community ignorance to seriousness
of
nCoV-19
infection by organizing
unauthorized gatherings and circulating fake
health messages on social media are the major
challenge for any country39. Movement of
migrant workers to their hometown lead to
spread of cases and it was relatively challenging
for the government to hold them at their
workplace regions. Government should augment
the capability of the healthcare system to ensure
unusual high demand rate for hospital
admissions, long times of intensive therapy
required by the virus aggressiveness, insufficient
capacity of hospital assistance (diagnosis
equipment, staff, spaces, etc.). India has the
opportunity to use huge manpower of Doctors,
Dentist, Nurses and grass-root workers like
ASHAs (Accredited Social Health Activist) and
ANMs(Auxiliary Nurse Midwifery), who can be
arrayed for treatment of hospitalized infected
individuals, providing care at isolation centers
and quarantine centers, mass screening of
community and spreading awareness regarding
COVID-19 prevention20. Biggest threat for any
country is the lack of awareness among
population even after government efforts via
various media. And the slums like Dharavi
(Asia’s biggest slum in Mumbai) where
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COVID-19 cases are increasing like fire in a
jungle, pose a big threat to contain the infection
due to density of its population, poor sanitation,
ignorance and lack of social distancing 40.
Collaborative effort by the various stakeholders,
policy makers, health care professionals and the
public under the government supervision can
help to fight the virus and flatten the curve.
CONCLUSION
In spite of being the second most populous
country, COVID-19 infection rate in India is low
relative to population size. During this pandemic
whole world is conducting research for possible
drugs to treat the infection and for effective
vaccine to make us immune to the COVID-19
infection. At this challenging time, public health
measures like social distancing, home
quarantine, proper hand washing and vigorous
community testing should be followed. Faster
the cases are detected, isolated, and traced, the
more successful will be the prevention strategies
for any country to avoid community
transmission.
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Abstract
India draws millions of tourists every year as the ‘AtithiDevoBhava’ conviction
that means Guest is God exemplifies India’s history of providing its hospitality
services at its finest by accommodating the guests. That would be the reason why
the industry contributed around 9% of the India’s GDP. That would be the reason
why the industry contributed about 9% of India's GDP. In the current situation
where Covid-19 was announced as a pandemic by the World Health Organization,
the Government of India announced a complete lockdown of the nation that had a
strong impact on the economy, mainly the tourism and hospitality industry, which
is unable to open even after the lockdown. This research was therefore undertaken
in order to understand India 's situation in this pandemic, examine the country's
effect on tourism and hospitality industry, and recognize the role of food service
sectors in Bangalore. The secondary data was used as a methodology to analyse
and the data was a mixed approach of literature review and data from various
tourism and hospitality websites. The study findings have appeared with
suggestions for mitigating the reduction of income. A future study can be carried
out on the development of models that would help the industry overcome any kind
of pandemic situation.
Keywords: Tourism & Hospitality, Covid-19, Food Service Sectors, WHO, WTO

1. INTRODUCTION

2. LITERATURE REVIEW

Corona virus that causes cold and seasonal flu,
which was earlier been Severe Acute
Respiratory Syndrome (SARS) and Middle
Eastern Respiratory Syndrome (MERS). This
was first detected in Wuhan, China, which was
said to be spread out from bats. The outbreak
was announced by WHO on 30 January 2020 as
Public Health Emergency of International
Concern. Lockdown and self-isolation were the
only way identified to control the spread of the
virus and to break the chain the step taken by the
world countries. The same thing happened in
India, and was put on lockdown. The lockdown,
in turn, had a drastic impact on the country's
economy, as it stopped money circulation.
Tourism and hospitality were among the
industries most affected. This research was
undertaken to examine the pandemic situation of
India and its effects on tourism, hospitality, and
food services. As the country is in the unlocking
phase right now, the study has come up with
suggestions that would help overcome the
pandemic-related economic crisis.

2.1 Effect of Covid-19 on Tourism and
Hospitality Sector of India
The tourism sector adds to India's GDP by 9 per
cent. India's aviation, tourism and hospitality
industry sustained highest damage from Covid19 outbreak1. The industry comprises of hotels,
restaurants, tour agencies, food and beverage
outlets, transportation, etc2. Indian tourism
industry is projected to suffer a loss of 125
trillion in 2020 along with a potential loss of
around 38 million, that is, 70% of the overall
workforce3. Relative to last year, the tourism
income in the country may be declined in 2020.
The outbreak of the corona virus triggered
global recession by 20204. There is a sense of
fear among people that foreign tourists could be
carriers of viruses because the virus came from
aboard to India5. Through an economic
standpoint, the ban of traveling and closure of
industrial units leads to a reduction in jobs and
production6. Neither can all roads be opened in
rural areas or new tourism trails be built7.
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Moreover, the Indian medical tourism that was
estimated to be at $28 billion by 2020 was
disrupted due to the spread of virus8. The main
reason behind all this was the spread of virus
that can be restrained only by social- distancing
and thus the affected countries decided on
lockdown of the nation8.
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2020 (ref. Figure 1). This makes India gradually
climb up the ladder to position 4 in the global
table of Covid-19 affected countries.

2.2 Effect of Covid-19 on Food-Service
Sectors of India
As India's government had agreed to lockout and
social isolation during the pandemic, restaurant
sector was impaired9. It is the mid-level
restaurants that are the most affected in this
pandemic and these are the ones that need to
take the initiative to overcome the situation10.
The usual business practices to be avoided and
efforts to be taken to develop sustainable and
modern food systems11.

Figure 1. Covid-19 Status in India

4.2 Air Travel and Tourist Arrivals to India

3. METHODOLOGY

According to the World Tourism Organization,
international tourist arrivals reached 1.23 billion
in 2016, up strongly from 674 million in 2000.
Earnings reached a record US$ 1.22 trillion,
increasing impressively from US$ 495 billion in
2000. Foreign traveler’s expenditure enters
tourism via transport, retail, hospitality industry,
cultural activities, etc. and in turn tourism drives
construction
of
infrastructure
and
accommodation. According to Figure 2, there is
a parallel development of world trade in air
passenger transport services and tourism.

This paper used a mixed approach of review of
literature and secondary data related tourism and
hospitality sectors of India. The research
included documentary analysis of numerous
government and global sites and ministry of
tourism
websites.
WTO,
WHO
and
Worldometer global pages offered details about
how the worst pandemic outbreak scenario could
be.
The study focused on understanding the worst of
India's pandemic situation, and how it affects the
country's tourism and hospitality industry. The
purpose of the study is of two folds, identifying
the impact of the pandemic on the country's
tourism and hospitality industry and analyzing
the state of Bangalore's food related business. In
addition to presenting recommendations to
surmount the effect.
4. RESULTS & DISCUSSION:
4.1 Pandemic Situation in India
As of January 30th, 2020, corona virus struck
India and the cases are growing day by day. Day
one started with one case and the latest trend is
increasing day after day by more than 10000
cases. The total cases in the country is 366946
with cumulative deaths of 12237 as on 18th June

Figure 2. World Trade in Air Passenger Transport
Services and World Trade in Tourism Develop in
Parallel Source: World Trade Organization
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and other basic necessities for a traveler.
Moreover, the stand-alone restaurants, local
eateries and online deliveries faced a bad hit in
their business. As per Zomato in Figure 5, the
most preferred meal type by consumers were
doorstep deliveries and dine out when compared
to other meal types like buffet, café, drinks and
nightlife.

Figure 3. Tourist Arrivals to India Source: Department
of Tourism, India

4.3 Effect of Covid-19 on Tourism Revenue
of India
In a situation where tourism contributes to the
country's GDP, it's faced decline due to the
pandemic. Tour operators and travel agencies
would face a financial crunch as tourists visit
India12.

Figure 5. Preferences of Customers vis-à-vis Meal Types

In addressing the food outlets in Bangalore,
there are 21,000 restaurants and 3500 hotels
with lodging and 580 hotels above 3-star
categories. According to Mr. PC Rao, President
of Bhurat Bangalore Hotels, the pandemic crisis
is threatening the existence due to two reasons,
namely people are reluctant to dine at outlets
due to the fear of the virus and many sectors had
faced salary cut and loss of job. Though during
lockdown parcel services were allowed it would
make up just 10% of the business. Same time,
according to Bangalore Mirror, 77% of the
people are in the urge of dining out and 13.3%
of them still wanted food to be delivered at
home. This is contradictory to the data analysis
of Zomato, the delivery app. According to
Figure 5, Zomato states that more percentage of
people prefer delivery and later comes the dine
out. This may be due to the effect of lockdown
on people as they stayed indoors together for
days and now, they would start showing more
interest in dining out, yet fear of virus and
financial crunch are the constraints that affect
the business of tourism and hospitality. This
emphasizes the need to draw suggestions that
would help the sectors of tourism, hospitality,
and food service to overcome the crisis they are
going through.

Tourism revenue of the country has been
reduced drastically (refer Fig. 3). Both aspects of
tourism were impacted by the stoppage of the
tourist traffic to take control of the transmission
of Corona Virus. As a result of decline in tourist
arrivals so does the tourism revenue according to
Figure 4.

Figure 4. Tourism Revenue of India: Department of
Tourism, India

According to Figure.4, after January 2020, the
tourism revenue has dropped down lesser than
50000 INR million.
4.4 Impact of Pandemic on Hospitality
Industry
As travel is a part of tourism industry, likewise,
hospitality industry also backs tourism of a
country. Hospitality industry provides stay, food
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5. RECOMMENDATIONS

6. CONCLUSION

The Covid-19 has given suggestions on the
impact of global change on the tourism sector,
which in turn becomes the task of learning how
to begin sustainable tourism transformation13. In
the form of types of tourism, especially,
religious, MICE, farm and adventure tourism
social distancing should be strictly enforced,
travel entry restrictions should be applied,
frequent health monitoring to be conducted to
ensure safety14. The tourists travelling post
Covid-19 situations would be more aware on
environmental health and wellbeing, therefore,
adventure tour destinations would be able to
capture the sustainability-oriented travelers and
practice sustainable tourism7. Social distancing
will be a norm post Covid-19 which insists the
food service sectors to reinvent itself. When
compared a street food vendor with restaurant
business, the later has to import many
considerations as the earlier has transparency.
Keeping social distancing in mind, the
restaurants have to maintain minimum distance
between tables, they no longer can follow
maximum place utilization. This would result in
low turnover of guests and the restaurant has to
work on bringing down the guest and staff ratio.
Live kitchens or an open kitchen in the
restaurants would help in building trust among
the consumers. Fumigation is something that is
done in all the restaurants periodically, likewise,
proper sanitization has to be invested9. The
sanitization to involve using hospital grade
disinfectants to achieve higher level of
sanitization standards. The food industry has to
setup new standard operating procedures (SOP)
from social distancing to cashless transactions 15.
The SOPs would include, providing masks,
gloves and other protective gears for the food
handlers, usage of menu cards has to replaced by
placing orders over apps and even the bills
generated in the apps which would result in
cashless transaction16. In regards to take away
services, extensive hand washing and higher
level of sanitization has to be followed as it
would help in reducing the risk of spread of
virus by touching the food17.

Corona virus has posed a threat to India and its
economy. Due break the chain of spreading
virus lockdown was imposed all over the nation
which means an emergency protocol that
presents people movement6. All sectors of the
business have faced a financial crunch. Amidst
Covid-19, the tourism and hospitality industry
have been facing immense loss due to no foreign
arrivals, no air travel, less demand and booking
of hotel rooms. The meetings, weddings,
conferences and other events were cancelled and
added up to the loss of revenue. During
lockdown hotels in Bengaluru have namely,
Hilton, Accor and Sheraton delivered food from
their restaurants through Swiggy and Zomato in
a way to balance the loss of revenue. Meanwhile
laundry services were provided by hotels like
Novotel and Sheraton Grand in Bengaluru.
Though the corona cases kept rising, the ease on
lockdown was enabled in order to save the
economy keeping in mind the safety of the
citizens. The lockdown ease was done gradually
and it also focused on tourism and hospitality
services and food service sectors. The study
recommends live kitchens, frequent sanitization,
standard operating procedures from social
distancing to cashless transactions, protective
gears for food handlers, etc. in food service
sectors. Likewise, to focus on sustainable
tourism especially in religious, MICE and
adventure tourism. Despite all this, it would take
a little longer time for travel to get back to
normal pattern. It the intervention from the
Government that would help the tourism and
hospitality industry upliftment. The crisis has
proved the weakness of the industry which
emphasis future research to create frameworks
which would help to overcome the economic
situation during a pandemic.
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Abstract
World Health Organization has recommended Personal Protective Equipment
(PPE) to prevent and control spread of Covid – 19 pandemic, which includes
gloves, face mask, face shield, head cover and rubber boots. Medical practitioners
are recommending use of Aerosol Box and Isolation Testing Stations to ensure
safety of both the care givers and the patients. During the tough times of Lock
Down announced by majority of the affected nations, distributive manufacturing of
clinical needs of health care professionals by efficiently employing the locally
available facility and without involving extensive transportation is extremely
beneficial. Here, the article focuses on 3D printing technique which is useful in
producing the protective equipment quickly and enhances the medical
infrastructure of hospitals handling Covid – 19 pandemic.
Keywords: 3D Printer, Face Shield, Aerosol Box, Testing Station, Distributive
Manufacturing.

1.

INTRODUCTION
learning and Artificial intelligence let to the
creation of smart industries which achieve
greater performance and efficiency.

Manufacturing is the production of products and
services for consumers using various resources
like machines, labour, chemicals, and tools. In
general it refers to wide range of activities
ranging from generation of resources to high
tech manufacturing which is mostly applied to
Industry design, where the raw materials are
transformed into finished goods on a large
scale.These finished goods may be further sold
to other manufacturing norms for further
production of complex products. The steps
through which raw materials are transformed
into final product is known as manufacturing
process or manufacturing engineering. The
initial process begins by drawing out the layout
of product design and material specifications
and the required tools for the process. The end
product is the result of this process. As the
technology advanced the machines became
equipped with wireless technology and sensors,
connected to a single system which can control
the entire production with the help of software
algorithms. This led to automation which
include internet of things (IOT), industrial
internet of things (IIOT). Software technologies
like Cloud computing, Machine Learning, Deep

1.1 Distributive Manufacturing
Distributive manufacturing also known as decentralized manufacturing where the enterprises
use a network of geographically dispersed
manufacturing facility that work in harmony
with each other and have a common vision1. As
products
become more
localized and
personalized, the demand for smaller production
increases. This means companies can specialize
in designing and delivering products locally,
creating a real connection between the company
and the customer. Today an individual can
create products including clothing, electronics
and many more which could not be
accomplished years back. With the access to
advanced digital fabrication tools and
technology like 3D printing and CNC machines
many entrepreneurs are emerging. Distributive
manufacturing is different from traditional
manufacturing in a manner that the raw
materials and the methods of fabrication are
distributive. It has changed the current
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manufacturing trends and has taken the
manufacturing capability and efficiency to the
next level. The main moto behind distributive
manufacturing is to replace most of the supply
chain with digital information3. For example, to
manufacture a table, instead of starting from
scratch and fabricating it into table in a single
factory, the digital design for the table are
distributive among the local manufacturers.
These parts can later be assembled at a
warehouse where it is converted into finished
products. Distributive manufacturing is more
efficient in utilizing its resources and human
capital which lowers the entry barrier to the
industry which is increasing the number of startups. A lot of capital is saved by sending the
digital information rather than the product itself
by saving the transportation cost.
2.
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helping the prevention of warping during
layering process.
Extruder is the part that thrusts out and feeds the
printer filament into the ‘hot-end’. The extruders
push the filament through a tube into the hotend.
Hot-end deposits molten material. The quality of
the print is dependent upon smaller nozzle size
by compromising with the longer time taken for
stacking up the thin layers. Filament is the input
material which is formulated as a 3D solid
object by the printer. Like an inkjet inject ink, a
3D printer emits melted filament.
The process of transforming a digital file into
solid object is quite long and complicated. The
3D printing begins with designing a CAD
(Computer Aided Design) file of the object
being printed. Along the way, software slices the
design into hundreds, or more likely thousands,
of 6 horizontal layers. Once this digital file is
loaded into the printer hardware, the printer
prints each layer on top of one another until the
entire file is executed.

3D-PRINTING

3D printing, commonly referred to as additive
manufacturing, and rapid prototyping is a
process by which 3D solid objects of any shape
or geometry can be created from a digital file2.
The creation is achieved by laying down
successive layers of a specific material until the
entire object is created. Each of these layers
represents a thinly sliced horizontal crosssection of the eventual object, in contrast to
traditional subtractive manufacturing methods
which relies upon the removal of material to
create the product.

The motors used in the 3D printer are the stepper
motors that converts digital pulses into
mechanical shaft rotation. The 3d printer is
equipped with 3 stepper motors for moving in
the X, Y, Z direction of the printer head and 1
stepper motor for the moving the plate/bed.
The microprocessors like the AM335x
containing a processing unit and a graphics
accelerator is utilised in most of the 3D printers.
The AM335x microprocessors are enhanced
with image, graphics processing, and industrial
interface options.
Many processes or techniques have been
developed for creating a physical 3D object from
digital designs. The classification is based on the
type of materials used and the process followed
in layering the materials. Few methods melt or
soften the material to produce the layers and the
object subsequently, whereas other methods are
inclined towards curing liquid materials into
desired shape and size by employing various
technologies. As a result, it can be seen that 3D
printing is closer to reality than ever, with ever
increasing technologies and needs, this

Figure 1. 3D Printer

The components involved in a regular 3D printer
are as shown in Figure 1. Print Bed is the flat
surface where the 3D models are layered during
printing. Heated Print bed ensures the warmth of
the print section of the print and therefore
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particular field is being popularised in many
applications. With faster production and
accessible features of 3D printing, every
household, industry or an organisation can now
bring their ideas and designs into real word
quickly. Many applications of 3D printing have
already proven its capabilities and will soon
revolutionize the field of product manufacturing.

significantly. These printed products can be
collected at a common drive through place.
Drive through place is a location where people
can drive by in their cars and drop the products.
Or the products can be collected from them by
other means. Thus the printing process is
distributive geographically among various
individuals who contribute as a whole.

3.

A few products which are currently being
printed during the global pandemic4 are as
follows:

DISTRIBUTIVE MANUFACTURING
OF 3D PRINTED PRODUCTS

3D printed products are the most customizable
products for the consumers. It has the ability to
print anything with also the choice of the
material being used for the same. With the
advances in technology the 3D printers became
less expensive and affordable to quite a lot of
people. And also easy to use user friendly
software.

1. Masks - Masks with a proper particle
filtering specification can be 3D printed
2. Face shields
3. Ventilator valves - Ventilators provide
oxygen to single patient. Using the 3D
printed valve, the ventilator can provide
oxygen up to 4 patients
4. Aerosols
5. Testing chambers
6. Swabs - The shafts of the swabs can be 3D
printed
7. Sanitizer holders - These can be placed at
the doors of the wards in the hospital and
also in essential stores
8. Door handles - These are specially designed
door handles which allows you to open the
door with the help of your fore arm

With this being said, people can manufacture
any product or parts of a product which allows
the individual parts to be manufactured faster
and can be later integrated to form the actual
product. During a situation like global pandemic
the 3D printing comes to the rescue. It relieves
pressure of manufacturing on the manufacturing
industries to some extent. Anyone who has a 3D
printer can take up the initiative to go the
hospitals and enquire regarding the equipment
required and the specifications of the same.
With these specifications provided anyone can
come up with the design and print a prototype.
The prototype can be then presented to the
officials at the hospital who will scrutinize the
product. If the product meets the required
specifications then the printing of the same in
large numbers can be initialized. Also the
printing process is quite slow hence the quantity
of the products printed is less. This turns our
sight towards the online 3D printing
communities or hubs. Hubs are the online
forums where anyone can post their
project(design) or any problems related to the
same.

Figure 2. Face shield and Face Mask (Courtesy:
PupilMesh Pvt. Ltd.)

The qualified design file can be uploaded to
such forums and the people who own a 3D
printer can print them using the same file. This
helps to increase the quantity of products printed

Figure 3. Ventilator Valves (Courtesy: PupilMesh Pvt.
Ltd.)
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For adequate protection, Aerosol Box is used to
improve the barrier of protection. It consists of a
transparent cube which incorporates two circular
ports through which the medical practitioner will
perform the procedure, as shown in Figure 4.
Isolation testing stations, as shown in Figure 5,
are built and tested for utilization in hospitals to
ensure that the clinician and the patient maintain
physical distancing to ensure better safety
conditions for all the stake holders. Thus, 3D
printing offers a platform based manufacturing
with very high flexibility with respect to product
design as well as manufacturing technology.
Joint development of manufacturing systems
along with products seamlessly is made possible
by using pre-defined platforms. Michaelis et al 5
illustrate this concept of ‘Integration with
Product Platforms’ using the example of a
robotized manufacturing station. They have
compared the existing dedicated welding station
with a modular configurable station that can
accommodate
different
manufacturing
techniques as well as used to for creating new
products. The conditions for co-development
process with the two manufacturing stations.

Standard protection precautions employed by
health care professionals are face masks and face
shields as shown in Figure 2. Face masks are
used in non-pharmaceutical interventions to
prevent viral transmission during Covid – 19
pandemics. Face shields are designed to protect
the entire face from infection. Typically used
materials for face masks are polycarbonate, with
its excellent impact resistance, chemical
resistance, heat resistance and optical quality, or
Cellulose Acetate, with good chemical
resistance, normal impact resistance and optical
quality. Sheets of 0.8mm thickness and 6mm
nominal diameter are used. Special valves are
designed to increase the usage of ventilators.
Since ventilator is a crucial part of treating
Covid – 19 patients, more ventilators are needed.
Hence, instead of using one ventilator for one
patient, ventilator valves, as shown in Figure 3,
can be used so that one ventilator can be used
for more number of patients.

5.

CONCLUSION

Distributive manufacturing is a blessing in the
disturbed times of Covid – 19 pandemic spread
in the world. Localized and personalized
manufacturing is extremely beneficial to cater to
the personal protection of medical staff
volunteers, patients and public, in general. Face
masks, face shields, ventilator valves, Aerosol
Box and Isolation Testing Station are some of
the safety measures which can be produced
using 3D printing with ease. These can be
provided to the hospitals and health care
professionals and medical infrastructure can be
enhanced. There is scope for co-development of
product and manufacturing process by
employing pre-defined platform. This is
particularly useful in times of pandemic like
Covid-19.

Figure 4. Aerosol Box(Courtesy: PupilMeshPvt. Ltd.)
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Abstract
COVID-19 has spread globally since its discovery in Wuhan, Hubei province, China
in December 2019. The viral etymology was initially found out to be from bats and
it spread like a wild fire all over China and through its travelers all over the World,
thereby getting categorized as a Global Pandemic by WHO. The aim of this review
article is a critical analysis of diagnostic and surveillance technologies for SARSCoV-2 and their performance characteristics. This comprehensive article reviews
about new technologies that can be developed from existing technologies that can
help in tackling this pandemic and many more such in the near future. We describe
ways and methods with which we can extract as much useful data as possible and
use this data as a powerful tool to conclude important results. This article will throw
light on existing technologies that have been used and being studied that can be
applied to tackle epidemics and pandemics. This article stresses on existing methods
that can be applied by Governments and Civic bodies to take a stochastic approach
in these unpredictable and testing times towards detecting symptoms and conduct
random tests in areas where the people show more symptoms and are likely prone
to be affected.
Keywords: Pandemic, WHO, SARS_CoV-2, Diagnostic, Surveillance, Stochastic,
Governments, Civic Bodies.

1.

INTRODUCTION
virus in a community by overcoming some of the
listed challenges faced in laboratories in testing
as mentioned in1 and reduce the burden of
laboratories. This article is inspired from the
South Korean Government’s initiative of mass
testing which reduced the number of cases per
day drastically. We can make sure this is done
only in association with the Government since
this data is very personal and can be misused
anytime against them. The citizens have to be
taken into confidence before such kind of a
medical investigation.

Coronavirus are a group of related viruses that
causes diseases in mammals and birds. The latest
variant of it labelled as SARS-CoV-2 is creating
a havoc across the world and is called the worst
tragedy after World War 2 and countries all
across the world are dealing with a crisis
situation, since a proper vaccination is not
available anywhere, and will take at least a year
or so. The only prominent solution available now
is social or physical distancing, which helps in the
control of spread of virus among communities.
And to help this cause, we as engineers can utilise
the technology that we have to identify areas
where this virus has spread massively and
classify these areas as hotspots and predict the
growth of cases in the coming days and helping
the Governments assess the situation and take
suitable steps. It is best to say that mass testing of
communities will be a key factor in completely
tackling such epidemics and pandemics in the
near future. This data collected from the
technologies that are proposed in this article will
help a great deal in identifying the spread of this

2. METHODOLOGY
2.1 How Can Symptoms Help in Mass
Testing?
The common symptoms noticed in a COVID-19
patient are high fever that develop at first, then a
dry cough, fatigue, sputum production and
shortness of breath2. Since the testing kits are
only available for the medical community and not
yet public, people cannot self-test and selfdiagnose themselves. Hence ,we propose an idea
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of using trained robots that can measure the
person’s temperature using thermal cameras
fixed on the robots, check their breathing rate,
take samples of maybe Nasopharyngeal or
oropharyngeal swab, or blood samples, test it in
the laboratory with certain protocols as
mentioned in3, and come up with a conclusion
that this person tested is showing symptoms or
asymptotic and by what percentage.

over large areas, critically in places like slums,
and other unhygienic places5. It can
simultaneously track any break of quarantine
rules by people on streets by using a camera and
alert them immediately. It can also collect air
samples at regular intervals and these air samples
can be brought back to labs to monitor air quality
and possible spread of viruses by birds or other
animals.

This robot will have a voice assistant that will ask
a few questions on the person’s age, travel history
over the past few days, and his health-related
issues, whether he/she smokes etc. and record it,
thereby collecting as many data points of a person
as possible.

Also drones can be used for drone surveillance of
movement of citizens in public places during
times of a total lockdown of areas. All this can be
done by training the drones to act accordingly.
Factors like the spread of spraying, the amount of
chemical sprayed and making sure it does not
come in contact with any human since they are
harmful chemicals are to be taken into account.

2.2 Implementation of Such Medical Camps
in Communities

However, it is also essential to develop suitable
software programs for the post-processing of
data, to increase both the usability and speed of
calculation to assist decision making of quantity
and area of spraying.

The above mentioned robo-doctors, as we can
call them will collect all these samples and further
these samples are tested in labs for symptoms and
use all this information to label a patient as risky,
moderate or healthy, thereby giving a clarity to
local authorities on how risky are its people to be
prone to the virus or if they can recover from
treatment or not. Since these things are done by
robots, a greater number of people are tested and
accurate results can be obtained.

2.3.2

In Medical and Food Supplies

With evolving cases like a delivery boy
contracting to the virus in India, the trust on home
delivery of essentials reduces, and to keep it as
non-contact as possible, drones can be used to
deliver essential medications to people and also
food supplies possibly.

This idea can be credited to a Robo Doctor in
China which was trained with medical text books
and previous medical cases and which cleared the
Medical Examination in China, some time back.
These are prototypes now which are still being
improved and used as assistants by doctors to
recommend the best medicine available for a
patient or give critical suggestions to doctors, and
encouraging to develop such technologies with
doctors, researchers, data scientists and AI
professionals would be very resourceful.

The orders are received and the drones are trained
or guided to the exact address or location and
deliver the needful. And the most important thing
is that these private projects need to be
undertaken by the respective Governments since
there is no legal approval to fly drones in civilian
areas as of now6.
Drones have the potential to be reliable medical
delivery platforms for microbiological and
laboratory samples, pharmaceuticals, vaccines,
emergency medical equipment, and patient
transport. Government agencies have placed
drone use on the national agenda. The next steps
include aggressive research initiatives in the areas
of safety, industry expansion, increased public
awareness, and participation.

2.3 DRONES: Modern Day Soldiers
2.3.1 In sanitizing large areas4
An advantage of drone is it can carry heavy
payload and have a long range of operation. The
sanitizing chemicals are filled in sufficient
amounts in the drones and they can be sprayed
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(in section II) from a patient with the help of the
above mentioned trained Robo doctors and treat
them as data points of that individual and evaluate
a score of how risky is the person to contract the
virus and what are the mortality rates of each
community/district by taking a collective average
over the population per area, which will be a
statistical analysis7. The popular backend
algorithms that can be used to train such data to
end up with a risk score or come to a conclusion
are:

Figure 1. A long-range thermal camera attached to a
drone to monitor body temperatures of people in
crowds in public places like airports, railway stations,
bus stands etc.

3.
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Decision Tree Algorithm: It is a popular
classification algorithm which use multiple
algorithms to decide to split a node into two or
more sub-nodes. The creation of sub-nodes
increases the homogeneity of resultant sub-nodes.
In other words, we can say that the purity of the
node increases with respect to the target variable.
The decision tree splits the nodes on all available
variables and then selects the split which results
in most homogeneous sub-nodes8.

MATHEMATICAL APPROACH

In this article, we try to give the readers a very
rough idea of the tech concepts that can be used
and rather graze upon the theory behind it to make
sure that the readers are convinced that the ideas
proposed are practical and can be implemented.
Like how tech giants like Google and Facebook
where they predict things based on the activities
of their respective users, similarly, we have
proposed applications of certain algorithms that
can be used to predict a risk score for a certain
individual. Basically, the process goes like this:
we can collect the above-mentioned information

The algorithm selection is also based on the type
of target variables. Some of them are mentioned
below with the method of how scores will be
calculated for each target variable thereby being
able to plot a disease trajectory for a particular
area.

Figure 2. Decision tree created with questions to be asked to a person and how nodes are split into sub nodes and assigned
scores
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splits the data at each node of a Decision Tree.
The variable with the highest IG is used to split
the data at the root node9.

3.1 Health Related Issues
The patient is enquired about whether he is ailing
with a respiratory disease already or not, to which
he can answer yes or no, which become the nodes,
and later if his answer is no, his credit score is
increased, if yes, his risk score is increased

IG=Entropy (Parent Node)- [Weighted Average]
*Entropy (Children Nodes) ………………… (1)
For Multiple Attributes

3.2 Travel History

E (T, X)= Σ ((P(c)E(c)) ……………………. (2)

Based on the countries or states a person has
travelled over the past few days is questioned , a
score is calculated based on the number of cases
and fatalities in that place, which are individually
calculated on the basis of a ratio of positive cases
is to recovered patients is to number of deaths.

where T→ Current state and X → Selected
attribute and c∈X

ID3 , a type of decision tree ,follows the rule —
A branch with an entropy of zero is a leaf node
and A branch with entropy more than zero needs
further splitting. Information Gain is important
because it used to choose the variable that best

Please note that for computing the entropy none
of the remaining attributes, attribute values
matter, also the order of the attributes don’t
matter and that makes it easier and faster since
there is no need of sorting data in an order.

Equation (1) and (2) gives us knowledge from
which we can evaluate the risk score of an
individual.

Table 1. Table of some attributes selected and different scoring conditions

The above-mentioned table is conceptualized
based on how dangerous can it be for a person to
be dealing with an existing respiratory disorder
and is a smoker to contract a virus and face
consequences quicker than an average healthy,
non-smoking adult.

4.

USE OF INFORMATION THEORY

The induction task has been characterized as:
give n training set consisting of an object
described by a fixed set of attributes; and given
an outcome known for each object example, find
a rule that expresses the objects class in terms of
the values of its attributes we would like to induce
a set of rules whose application will yield a
recommendation given the values of scores.

More factors can be added to the decision tree
assigning fractions of scores and make the system
more accurate, like the common notion practiced;
more the data, more the accuracy.
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A non-trivial task would be to induce a set of
rules that will be applicable in diagnosis from
data collected and possibly stored in a dataset.

Therefore, the information content can be
quantified by using probabilities such that: I (1/
(p1 x p2) = I(1/p1) + I(1/p2), Where I denotes
quantity of information. We should now realize
that the only mathematical relationship to satisfy
this equation is logarithm. Therefore, we can say
that the quantity of information associated with a
probability of p1 is I(1/p1) = log(1/p1). In
general, a message could be a specific value
appeared in a scientific test, a state of an object, a
character in a transmitted string within a
communication network, or any data such that its
frequency of the appearance in the system is
measurable. One such statistic coming from
information theory is called information entropy
and is a measure of the uncertainty of
classification of that object with regards to all
objects being classified.

Building a decision tree:
•

Collect examples to build a test set.

•

Select one of the attributes to be the
starting point or root node of the tree.

•

Split up the test set into a number of
smaller tables, each containing examples
with the same value of the selected
attribute.

•

If the values in the class is partitioned,
then the same process is complete.
Otherwise, select a new attribute and
split the set again.

JDOR

5.

Note that attributes have either truth values or
numerical values. The sample space could also
include counter example, as well as examples.
After the tree is completed, a set of IF-THEN
rules from this tree can be produced by following
each branch from the root to a terminal node.
Each rule is a series of conditions consisting of
attribute and value pairs, followed by a single
conclusion that contains the class and the
corresponding class value. The intermediate
nodes and their branches form the conditions of
the rules; the terminal nodes form the rules'
conclusions.

CONCLUSION

Once an individual is assigned a risk score, the
crucial part of this system is to study how are
people responding in a bounded geographical
area and identify the trends and patterns and
compare them with areas bordering a certain
geographical area and see if these trends are
different and by what amount or these trends are
repeating in multiple areas as such.
This demographic analysis will be a powerful
tool to predict the patterns of by how much the
virus might spread and be lethal, depending on
the outcomes of the analysis. Say an area’s
collective risk score is comparatively high, what
next? The civic bodies can be advised to conduct
as many random tests as possible, apart from the
tests conducted on sick people showing
symptoms, and make sure that area is secured and
the high risk people are kept under the radar until
a point where the area yields a successful
outcome of zero cases for at least a week or so
and make sure that the curve does not spike up
again, thereby flattening the disease trajectory.
We can apply these methods to predict a COVID19 epidemic’s evolution in a particular
geographical region, based on reported cases data
from that region.

Consider an example case:
If patient has a travel history and a respiratory
illness, he is more likely to get affected and suffer
from the virus attack. Hence if such people are
showing symptoms, they are to be categorized as
high-risk patients and assigned a higher risk
score. We can do a probability analysis running
along the same lines, which is known as
Information measuring. If you have two
messages, one with probability of p1, and the
other with p2, you could say that the quantity of
information these two messages convey is related
to 1/p1 and 1/p2, respectively. However, if you
think of the two as a compound message, the
probability becomes p1 x p2. For example, if p1
is 1/3 and p2 is 1/5, the probability of two
compound messages should be 1/3 x 1/5 = 1/15.

Our model focuses on unreported cases,
symptomatic infectious cases, and division of the
epidemic’s evolution through a succession of
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phases. Our method can be predictive when the
epidemic is growing exponentially in phase II.
Specifically, we demonstrate a technique to
identify the exponentially increasing rate of
cumulative reported cases in phase II . When
public measures to ameliorate the epidemic begin
during this phase, we model these measures with
a time-dependent exponentially decreasing
transmission rate.
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1.

Abstract
Covid 19, the pandemic is establishing its surge in majority of the world nations
including India. Due to its unprecedented nature, humans are all still in a confused
state as to how to tackle this situation. This article helps throw some light on the
nature of virus, symptoms, precautionary measures to be taken and the response
from our respected government advisories. Several investigations are being carried
out by various agencies worldwide in search of a cure for Covid 19. Let us join our
hands in the fight against this deadly disease.
Keywords: Covid, Pandemic, Mask, Quarantine

INTRODUCTION
which causes present outbreak of Sars-Cov-2 is a
new strain of corona virus which is closely related
to SARS corona virus. In human beings,
transmission can occur through respiratory
secretions (which can be directly in the form of
droplets while coughing or sneezing & indirectly
from contaminated objects, surfaces & close
contacts)3. As of now, estimation of incubation
period of Covid ranges from 2-14 days. Most
commonly reported symptoms of Corona virus
include fatigue, fever, dry cough & breathing
difficulty. Upper respiratory symptoms including
sore throat, rhinorrhea and gastrointestinal
presentations like diarrhoea, nausea, vomiting is
also seen in 20% of cases. Due to insufficient
scientific literature based on community studies,
data as host factor is skewed to cases which
require hospitalization. A cohort report analysed
by China shows that 81% cases are mild, 14%
need hospitalisation & 5% require ventilator &
even critical care management. Among the deaths
reported, majority include elderly patients,
particularly with co-morbidities. Data on origin
of infection, what mode is it transmitted, period
of infectivity etc is still inadequate and are under
investigation. Persons who are testing positive for
Covid 19 will be hospitalized until their 2
samples test are negative.

World is on a fight against Covid, an invisible
enemy. It has been termed as a pandemic with
very less scientific material. On 31st December
2019, WHO county office in China, Wuhan city,
Hubei province was informed case of pneumonia
of unknown etiology. On 7th Jan 2020, Chinese
identified a new strain of corona virus as
causative agent. WHO renamed the virus as
SARS-Cov 2 and disease condition as Covid 191.
On January 30 2020, WHO declares emergence
of novel coronavirus a public health emergency
of international concern. In India, on 26th
February 2020, 3 travel related cases (all from
china to kerala) were reported. 11th March 2020WHO declares Covid 19 as pandemic2. WHO has
declared all countries to be prepared for early
detection, isolation, containment, including
active surveillance, case management, contact
tracing and prevention of spread of SARS Cov-2
infection. Groups of cases appeared in Germany,
USA, France and local transmission happened in
Singapore, Iran, Hong Kong, Republic of Korea
& Italy. This article is to provide evidence-based
information on Covid 19 and to identify what can
be done from each and every one of us to prevent
the condition from spreading further.
1.1 Epidemiology
Corona virus belongs to a large family of viruses,
which causes illness in people and among
animals such as camel, cats, bats. Animal corona
infection and its spread is rare. Etiologic agent

1.2 Symptoms
Major presenting symptoms can include fever,
chills, myalgia, malaise, and nonproductive
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cough, whereas rhinorrhea and sore throat are less
frequently seen4.

1.5 Home Quarantine
Quarantine can be defined as segregation of
individual who is not yet ill, but have been
exposed to Covid 19 and henceforth has the
potential to become ill. This definition differs
from isolation, which is the separation of people
who have been diagnosed with a contagious
disease from people who are not sick; however,
the two terms are often used interchangeably,
especially in communication with the public. In
case of infection also, it will take 2-14 days to
show symptoms, so we may not know whether
we are infected or not8.

1.3 Recommendations on Usage of Mask
Wearing a medical mask is one of the prevention
measures to limit spread of respiratory diseases,
including Covid 19. But use of a mask alone is
insufficient.
The nature of spread of infection led to the
recommendation on usage of masks. Health care
workers should wear masks, other than that who
all needs to/should wear a mask include7:
i)

A person with cough or fever, usage of
medical 3 layered mask prevents
spreading infection to others.

ii)

When visiting health care facility
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In case of travel related/unrelated covid 19
suspected case, rapid isolation in health care
facilities and listing of all contacts with the
suspected would be done9. In case of Covid 19,
person living in same house hold should
quarantine themselves. Persons in direct physical
contact with the case or secretions without PPE
(Personal Protective Equipment) should also
quarantine themselves. Person in a closed
environment or having/had face to face contact
with Covid 19 case at a distance of less than 1m
including an air travel should quarantine
themselves10.

iii) When caring for an ill patient
iv) When close family contacts of suspected
/confirmed case are undergoing home
care
Medical mask when rightly used, will remain
effective for 6-8 hours. If it becomes wet, change
immediately. While using the mask, we should
avoid touching it. We should not leave the mask
to be hanging from neck. If the masks are
disposable, they are never to be reused. While
removing, we should not touch potentially
contaminated outer surface of mask. Masks used
by patients, care givers and those in close contacts
during home care are to be disinfected using
bleach solution, Sodium hypochlorite and then to
be deeply buried or to be burnt.

Home quarantine person is advised to stay in well
ventilated single room preferably with a toilet
attached. In case if another family needs to stay,
it is advisable to maintain 1metre distance
between two. Quarantine person need to be away
from elderly, children, pregnant women and
people with co-morbidities within household.
Need to restrict movement within house. No
social/religious gatherings are to be attended.

1.4 Effective Public Health Measures

1.6 Social Distancing

Close contact should be strictly avoided with
people suffering from acute respiratory
infections. Frequent hand washing necessary with
soap and water for 40 seconds. Alcohol based
sanitizer with 70% alcohol must be used for 20
seconds5. Cover nose and mouth with
handkerchief/ tissue while coughing/sneezing. If
tissue/handkerchief is not available, then cough
into flexed elbow. Make sure to dispose the tissue
immediately after use and then to wash the hands.

Almost all respective governments have passed
regulations regarding social distancing. It
includes closure of schools, colleges and work
places. All people should stay indoors for initial
few days period followed by risk assessment.
Cancellation of mass gatherings have been
advised. People have been directed to avoid
public places. Even public transport stands
cancelled11.
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communication. Interpersonal communication by
Asha workers with community has played a
major role in awareness among society. Mass
communication media such as miking, pamphlet
distribution, mass sms, social media, radio, TV
for health messages have its own role in this era
of social media.

1.7 Personal Protective Measures

PPE, N95 mask, -Doctors and nurses
gloves,
goggles,
-Paramedical staff
shoe cover6
-Support staff for
disinfection
and
surface cleaning of
hospitals
N 95
gloves
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1.10 Dedicated Helpline
Helpline numbers have been displayed and
publicized in order to provide common
population with the information on Covid 19
transmission, what preventive measures to be
taken, why to report to health facilities,
administrative orders announced and regarding
essential services which are available.

mask and -Supervisory doctors
for suspect care
-For person collecting
samples
-Doctors, Nurses who
attends to patients in
public health centres

1.11 Media Management
Concerned authorities have ensured regular
addressing of media. Regular press briefing/press
release have been made from the part of
respective governments. Efforts to dispel
misinformation circulating in social media have
been carried out.

Triple
layered -For field workers who
Surgical mask
are doing surveillance
-Staff doing essential
services

1.12 Clinical Management

-Suspected cases and
bystanders

With the minimalistic literature data available on
management of Covid patients, the treatment line
of patients with Severe Acute Respiratory
infection (SARI) has already been established. It
comprises of the following steps14

-Security staff
-Ambulance drivers
-Residents going out
for
essential
services19,22

a) Triage: This is a stage of recognising and
sorting out patients with SARI
b) Immediate implementation of appropriate
IPC measures (infection, prevention,
control) have to be carried out: including
hand hygiene, use of PPE, prevention of
sharp injury, safe waste management,
cleaning and disinfection of equipment and
cleaning of environment
c) Early supportive therapy and monitoring:
Involves initiating supplemental oxygen
therapy, conservative fluid management and
use of empirical antimicrobials
d) Collection of specimen for lab diagnosis:
Specimen collection should be carried out
before antimicrobial therapy.
e) Management of hypoxemic respiratory
failure and ARDS

1.8 Environmental Sanitation
This includes cleaning and disinfecting
frequently touched surfaces in quarantined
persons room daily with 1% Sodium hypochlorite
solution. Need regular cleaning and disinfecting
of toilet surfaces with regular bleach or phenolic
disinfectants. Also, clothes and other linen used
by person need to be separately cleaned with
common household detergent and then dried13.
1.9 Risk Communication
Materials such as posters and pamphlets, Audio
visual films have been used for risk
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f) Management of septic shock
g) Prevention of complications
h) Specific antinovel Covid treatment &
clinical research: No current evidence from
randomized control trials exist for
recommending novel anti covid treatment.
Unlicenced
treatment
should
be
administered only with strict monitoring15.
i) Special consideration to be given for
pregnant patients.
2.

ADVISORY
INSTITUTIONS

FOR
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along with Government of India has formulated
special financial package titled Covid 19
Emergency response and Health System
Preparedness package. The package is intended
to help build resilient health systems to support
preparedeness and prevention related functions
that would address not only the current situation
but also future outbreaks26. It enumerates key
activities
including
screening,
testing,
community surveillance, establishing treatment
and isolation facilities, creating infrastructure and
provision supplies for infection control.
Allocation of health fund to districts should be
based on stage/severity of outbreak.

HEALTH

Elective surgeries including dental procedures
should be deferred till situation improves.
Emergency services shall be continued. Atleast
30 days medicine to be advised wherever possible
to chronic disease patients. Only one attender per
indoor patient. Medical and para medical staff are
to be advised strictly to follow guidelines of
disinfection, treatment, isolation and prevention
of covid 19. Medical superintendents of all
hospitals are to educate public visiting hospital,
through posters and audio-visual addressing
systems. General public advised not to go to
health institutions for non-medical related works.
If at all visit is necessary, safe distancing is
advised. Public has been advised not to panic and
co-operate on preventive measures widely
circulated by authorities and media23,24.

3.

CONCLUSIONS

With the evidence available, WHO still
continues to recommend droplet and contact
precautions for people. Everyone going through
this hopefully is capable enough now to make
your own assessment as to what appropriate
course of action has to be taken using this
overview as a guidance. WHO carefully monitors
the emerging evidences and trends and update as
more information becomes available. Future of
Covid 19 is unknown, but for sure if we follow
the advises and protocols laid out by the
respective responsible authorities, we can pave
way for lives of ours and our near and dear ones
from this invisible enemy.
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The Covid-19 pandemic that originated in Wuhan, now has a gripping effect in
almost all countries around the world claiming lakhs of lives. This outbreak is a
matter of grave concern as the death tolls have reached the pinnacle. Furthermore,
lockdown across various countries has led to a drastic downfall in the socioeconomic background with countless people losing jobs. Hence, it becomes very
important to control the spread of this pandemic. This is possible by rapid spread
of information amongst citizens, faster and efficient testing equipment, prediction
of the extent of spread of the disease and the means to overcome it. This study
aims to present the scope of AI in tackling the Covid-19 pandemic and how it
would benefit everyone in the long run with speedy and efficient outcomes
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1.

INTRODUCTION
need a lot of data, with relevant examples in that
data, in order to find these patterns.

Severe acute respiratory syndrome coronavirus 2
(SARS-Cov-2), is the virus strain responsible for
the covid-19 disease. Covid-19 a disease
predominantly attacking the respiratory system
of an individual causing symptoms such as
shortness of breath, fatigue, fever, cough and
abdominal pain. The first case of Covid-19 was
identified in December 2019, and since then
countries around the globe continue to be part of
a battle against this global pandemic- as declared
by the WHO on 11 march 2020. The outbreak of
this disease has brought the world to a standstill,
with death tolls peaking up to a lakh and more in
several developed nations such as China, USA
and many more. With deaths being on an
exponential rise and the global economy
crashing, there’s a dire need for an efficient
mechanism that could help tackle this global
pandemic with regards to disease detection,
prevention, cure, testing kits and the like.
Artificial intelligence (AI) has the potential to
help us tackle the pressing issues raised by the
COVID-19 pandemic. AI has the potential to
exceed humans not only through speed but also
by detecting patterns in that training data that
humans have overlooked. However, AI systems

Machine learning also implicitly assumes that
conditions today are the same as the conditions
represented in the training data. This study will
focus on the application of AI as a tool in
battling Covid-19, the detection, and prediction,
estimation of this global pandemic and how AI
will help in flattening the curve.
2.

ARTIFICIAL INTELLIGENCE

Artificial intelligence (AI) refers to the
replication of human intelligence in machines
that are programmed to think like humans and
mirror their actions. Any machine exhibiting
human traits such as learning or problem solving
can be referred to AI. Artificial intelligence has
the ability to rationalize and take actions in order
to fulfill a specified task/goal. AI is ceaselessly
developing to profit a wide range of industries
ranging from computer science, linguistics,
psychology and many more. The applications for
artificial intelligence are endless. AI is excessive
used in automobile industries for the
development of self-driven cars, in the field of
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finance for security and fraud detection. Ai has
also found its base in health care industries for
various treatments and surgical procedures. As
shown in figure 1, it consists of three important
components.
•

Machine Learning (ML): Machine Learning
is a subset of AI which allows the machine
to learn from examples and experience by
feeding data to the algorithm. Its categories
include supervised learning, unsupervised
learning and reinforced learning. Machine
learning techniques are used to find
underlying patterns from large data sets.

•

Deep Learning (DL): deep learning is a
subset of machine learning, wherein similar
ML models/algorithms are used to train
neural networks and improve the existing
model accuracy.Deep learning models can
focus on the right features by themselves,
with minimal input from the programmer.

•

Natural language processing (NLP): Refers
to the interaction between computers and
natural human language. Through natural
language processing, computers figure out to
apply linguistic meaning to text. The
automatic translation of one language into
another, spoken word recognition, or the
automatic answering of questions are some
of the applications of NLP.

•

Data Mining: Data mining is the process of
realizing patterns in data sets with the help
of machine learning, statistics and database
systems. It's a process of turning raw data
into useful information and helps develop
market strategies and increase cost.

•

•

Figure 1. Representation of components of AI

3.

EXISTING MODELS

Zifeng Yang et al. [1] focus on deriving the
epidemic curve and predict the trend of Covid19 in China using AI approach. The 2003 SARS
epidemic data between April and June 2003
across the whole of China retrieved from an
archived news-site (SOHU) was used for AItraining. The population migration data and the
current COVID-19 epidemiological data along
with
the
Susceptible-Exposed-InfectiousRemoved (SEIR) model were used to predict the
epidemic progression. The original SEIRequation to represent a powerful Susceptible [S]
and Exposed [E] populace state was altered by
presenting the move-in, and move-out
parameters, as shown below in figure 2.

Figure 2. SEIR model1

The paper discusses the use of Long-ShortTerm-Memory (LSTM) model, a type of
recurrent neural network (RNN), used to process
and predict various time series problems to
predict numbers of new infections over time.
Due to the lack of excessive data set, a simpler
network structure was developed to prevent
overfitting with ‘adam’ optimizer run for about
500 iterations. This dynamic SEIR model was
effective in predicting the epidemic peaks and
sizes as in Table 1.Furthermore, an AI-based
model trained on past SARS dataset also shows
promise for future prediction of the epidemics.

Data science: A concept that merges ML,
statistics, data analysis and the like to
analyze and extract information from the
underlying data (structured or unstructured).
Big Data: This field deals with the
extraction and processing of information
from considerably large and complex data
sets which cannot be dealt with traditional
data-processing application software.
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Table 1. Summary of predictions1

Figure 3. System block diagram2

The paper additionally proposes a Corona score
which is a volumetric estimation of the opacities
burden which is figured by a volumetric
summation of the network actuation maps.
Using the deep learning and image analysis
framework created, the paper gives arrangement
results to Coronavirus versus Non-coronavirus
cases per thoracic CT investigations of
0.996AUC and the suggested corona score
provide improvement in the patients with
progression of time .

Ophir Gozes et al.2 in their research deal with
the development of AI-based automated CT
image
analysis
tools
for
detection,
quantification, and tracking of Coronavirus and
also focus on differentiating patients affected by
corona virus from the ones who are not. Multiple
international datasets, including from Chinese
disease-infected areas were included. The paper
presents a framework that uses powerful 2D and
3D profound learning models, adjusting and
adjusting existing AI models and consolidating
them with clinical comprehension. Different
thoracic CT images with COVID-19 highlights
are acquired. A system is developed comprising
of several components and analyzes the CT case
at two distinct levels:

Linda Wang et al.3 present COVID-Net, a
profound convolutional neural network design
custom fitted for the recognition of COVID-19
cases from chest X-ray(CXR) images that is
open source and accessible to the public. Initial
network design prototype is constructed based
on human-driven design principles which make
the following predictions: a) no infection
(normal), b) non-COVID19 infection and c)
COVID-19 viral infection. It also describes
COVIDx, a CXR dataset utilized to prepare
COVID-Net that includes 13,800 CXR pictures
across 13,725 patient cases from two open
access data archives.

3D investigation of the case volume for nodules
and focal opacities utilizing existing, recently
created algorithm. This uses a product that
distinguishes nodules and little opacities inside a
3D lung volume (RADLogics Inc., Bostonand)
Recently created 2D examination of each cut of
the case to identify and limit bigger measured
diffuse opacities including ground glass
infiltrations which have been clinically depicted
as illustrative of the coronavirus. In this, the
lung area of interest (ROI) is extricated utilizing
a lung segmentation module. The U-net
engineering for image segmentation was
prepared utilizing 6,150 CT slices of cases with
lung irregularities. Resnet-50 - 2D deep
convolutional neural network architecture, a
network of 50 layers deep is used to classify
images.

It is observed that COVIDNet achieves good
accuracy by achieving 92.6% test accuracy, thus
featuring the adequacy of utilizing a human
machine collaborative design strategy for
making profoundly customized deep neural
system models in a speedy way, custom-made
around task, data, and operational prerequisites.
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the accuracy of detection with the help of image
pre-processing and deep learning techniques.

Figure 6. Sample X-ray image from the dataset5
Figure 4. COVID –Net Algorithm3

Zixin Hu et al.4 propose artificial intelligence
(AI)-roused strategies for real-time forecasting
of Covid-19 to gauge the size, lengths and
ending time of Covid-19 across China. A
modified stacked auto-encoder (MAE) was
developed for modelling the transmission
dynamics of the epidemics which was applied to
real-time forecasting the confirmed cases of
Covid-19. The number of nodes in the MAE was
8,32, 4 and 1(in the input, the first latent layer,
the second latent layer and output layers
respectively) unlike in the case of classical auto
encoders, where they decrease from input to
latent layers. The provinces/cities for
investigating the transmission structure were
grouped based on the latent variables in the
auto-encoder and clustering algorithms.

Figure 7. Block diagram of the overall system 5

An image augmented training set was created
with around 2600 images of each category for
training and validating four different pre‐trained
deep Convolution Neural Networks (CNNs).
Four different popular CNN based deep learning
algorithms were trained and tested for
classifying normal and pneumonia patients using
chest x-ray. It was observed that SqueezeNet
outperformed the other three CNNs. The
classification Accuracy, sensitivity, specificity
and precision of normal and COVID‐19
images, and normal, COVID19 and viral
pneumonia were (98.3%, 96.7%, 100%, 100%),
and (98.3%, 96.7%, 99%, 100%) respectively5.
Fan Hu et al.6 proposes a multi task deep
learning model for prediction of potential
commercially inhibitors against SARS-CoV-2.
Manually ten drugs are selected as potential
inhibitors and the multi task deep learning model
reveal the important binding sites. The model is
trained two perform two major tasks namely,
binary classification and regression. Model was
trained for filtered virus specific dataset
acquired from GHDDI and it predicted the score
to estimate the binding affinity between the drug
and the target, higher is the predicted affinity
score more potential is the inhibitor. To predict
the most critical binding sites a non – parametric
method known as occlusion is used, which
predicted RdRp, 3CL protease and papain-like
protease as major binding viral proteins.

Figure 5. The national reported and forecasted curves
of the cumulative and confirmed cases of Covid -194

Successful forecast of cumulative confirmed
cases of Covid-19 across China from Jan to
April 2020 was made. Predictions were made
that the time the regions/cities entering the level
of the determined transmission dynamic curves
would differ.
Muhammad E H Chowdhury et al.5 aim to use
digital x-ray images to automatically detect
COVID‐19 pneumonia patients and maximize
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The model was able to correctly predict the drug
darunavir and darunavir (ethanolate) as a
potential inhibitor. These two drugs were
already used in clinical trial for Covid-19 and
were put in the test dataset. Based on these
results, partial accuracy of the model can be
proven. The affinity score of other drugs are
given below in Table 2.
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out to be 0.810 and same ROC AUC scored was
acquired for Gradient Boost with complete
feature set but the sensitivity of the models was
different, for Gradient Boost with limited
features sensitivity at 3% alert rate was 0.234
and at 5% alert rate was 0.324.
Whereas, for Gradient Boost with complete
feature set sensitivity at 3% alert rate was 0.231
and at 5% alert rate was 0.327. The main of the
research is to contribute to the intervention
technique of the current pandemic and
encourage others to work on same.

Table 2. The potential inhibitors for SARS-CoV-26

Figure 8. A recessive operating characteristic graph
depicting the performance of the 3 models7

Dave DeCapprioet al.7 aims to predict
individuals who are more vulnerable against
Covid-19 using various ML techniques. To
predict the vulnerability against Covid-19,the
dataset of complications caused due to similar
respiratory infections such as Pneumonia,
influenza and other specified respiratory
diseases were taken. Based on patient’s medical
history related the dataset of the respiratory
diseases the dataset for the Covid-19 model is
created. In this study 3 models are used for
predicting the vulnerability of an individual
towards covid-19, i) Logistic Regression ii)
Gradient Boost Algorithm using limited feature
set (diagnosis history and age) iii) Gradient
Boost Algorithm using complete feature set. For
logistic regression features for training the
model was formed based on the risk factors
given by Centers for Disease Control (CDC).
The model trained by Logistic Regression
resulted in ROC AUC of 0.731, sensitivity at 3%
alert rate was 0.214 and at 5% alert rate it was
0.314. For Gradient Boost trees were done first
by using limited features i.e. diagnosis history
and age, then it was performed by taking
complete feature set. The major advantage of
using Gradient Boost trees is to ensemble
simpler models to create a high accuracy model.
ROC AUC of model for limited features came

Shuai Wang et al.8 focuses on using CT images
to determine if an individual is Covid-19
positive by using a deep learning technique for
classification. The prediction design flow was as
follows, i) Pre-processing of input CT images ii)
Feature extraction from region of interest (ROI)
of the image and training the model iii)
Classification using a transfer learning neural
network based on inception work.

Figure 9. Computer vision model 8

A Computer Vision (CV) model was used in
extracting the ROI images. The CV model at
first converts the image to grayscale then the
grayscale image is then binarized. Flood filling
algorithm is then used to fill the background
area. All the contour areas are formed by reverse
coloring and two largest contour areas are kept
as lung areas, the ROI images are obtained by
cropping the smallest rectangle from the lung
area as the ROI frame. The images obtained are
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Table 3. Performance comparison 8

then converted to one- dimensional feature
vectors. For making predictions a deep neural
network is used based on inception work.
The performance metrics used for evaluation of
the model were accuracy score, sensitivity,
specificity, Area under Curve (AUC), F1-Score,
PPV, NPV and Youden Index. The model
training was recapitulated for 15000 times with a
step size of 0.01. The graphs below show the
training loss curve of the model for internal (A)
and external validation (B).

Figure 11 A & B. Training curves8
Figure 10. Model Training8

When compared to a radiologist the given deep
learning model has far better accuracy as the
radiologist could make the prediction of Covid19 by eye recognition with an accuracy
approximately 55% which very less compared to
the deep neural network model developed. The
model was also able to successfully distinguish
between Covid-19 and other typical viral
pneumonia.

The stability of the training curve after
descending indicates that the training process is
converging. The deep learning model resulted in
an accuracy score of 89.5% for internal
validation and 79.3% for external validation.
The ROC AUC came out to be 0.93 for internal
validation and 0.81 for external validation.
Sensitivity is another important performance
matrix and the given model resulted in
sensitivity of 0.88 for internal validation and of
0.83 for external validation. Result of other
performance metrics are given in Table 3.

The time for prediction of each case is 10
seconds, thus this can help in fast and early
detection of Covid-19. Thus, this study shows
how AI can be a powerful weapon to combat
with the current pandemic.
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AUC ROC etc. we can decide the model which
is best for predicting whether an individual is
likely to be Covid-19 positive, this would help
us in early detection of Covid-19 in an
individual and would also help the doctors in
quick
testing
and
treating
of
the
patients.Anymodelgivingaccuracyofmorethan80
%forthetestdatasetcouldbeusedforprediction.A
model giving quick results will help in testing
more number of individual in less time and will
help the country to find the major hotspots and
thus take quick action to stop the virus from
spreading further.

DISCUSSION

The existing AI technologies have been effective
to an extent in combating the Covid-19
pandemic by offering speedy and efficient
detection and meticulous predictions. As
mentioned by Zifeng Yang et al. SEIR model
was effective in predicting the epidemic peaks
and sizes and
compartmentalizing the
population into four possible states: Susceptible
[S],Exposed or latent [E], Infectious [I] or
Removed [R] with the incorporation of the
migration index. On the flip side, the utilization
of LSTM model requires more time and memory
to train and is easy to over fit. The SEIR model
too has a limitation of being oversimplified, as it
assumes that individual characteristics of
immunity, susceptibility, and ability to recover,
are essentially the same for all members of the
population. Moreover, this model does not take
into account those who have been diagnosed and
are in quarantine.

Table 4. Competitive study of algorithms used in study

Present day AI technology combined with CT
detection platform is used in detection of corona
virus positive patients and differentiating them
from the healthy patients. U-net model is used
for
image
segmentation
which
gives
qualitatively better results, but learning may
slow down in the middle layers of deeper
models, so there is some risk of the network
learning to ignore the layers where abstract
features are represented.
In order to overcome the existing problems and
further improve the technology in combating
Covid-19 we can propose a model where we can
do comparative study of various ML and DL
algorithms on an already available dataset. We
can use several ML algorithms such as Naïve
Bayes Classifier, Random Forest, Support
Vector Machine and other classification
algorithms, we can also use various pre-existing
CNN models. We can train them on already
available dataset to classify an individual as
Covid-19 positive or negative. The dataset can
have following features of already existing or
cured Covid-19 patients such as Age, medical
history, travelling history etc based on which we
can use the most appropriate features for training
our models. Based on the performance metrics
such as accuracy score, sensitivity, specificity,
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governments to take precautions and other
measures accordingly. With the development of
various AI models and with the help of CT scan
images, it is possible to differentiate between
coronavirus and non-corona virus patients.
Classification of covid 19 patients from the
normal reports were made with greater accuracy
using AI combined with image processing and
deep learning techniques.
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Abstract
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India, and the world, is going through an unparalleled period of worldwide epidemic,
lockdown and struggle against the novel corona virus. This viral outbreak is a new
frontier and the ways to tackle it is largely unknown, and unpracticed. India with its
gigantic population and operational challenges, is trying to contain the spread of
COVID-19 and is largely being successful in this attempt. Also, the nationwide
lockdown has been instrumental in restricting the spread of the novel coronavirus.
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The aim of this review is to understand the etiology, pathogenesis and presentation
of this disease and to learn the risk factor associated with it. Also, to comprehend
the proper precautions to be taken by the healthcare providers and public to reduce
and curb down the ill effects caused by this virus. I hope this review helps us
understand the peril caused by this virus and imply the cautionary routine in our
lives.
Keywords: Corona, COVID, Novel, Virus, Pandemic, Dyspnoea, ACE Inhibitors,
Glycoprotein

1. INTRODUCTION
The inchoate corona virus causing a pandemic
and global crisis is an enveloped RNA virus.
These are found in mammals including humans,
animals and birds. They cause respiratory,
enteric, hepatic, and neurologic diseases. [1,2] On
January 8, 2020, a novel coronavirus was
officially announced as the causative pathogen of
COVID-19 by the Chinese Center for Disease
Control and Prevention.[3] This virus which
originated in Wuhan travelled the world, infected
lakhs of people causing a pandemic. The World
Health Organization declared that the menaces
caused by this novel coronavirus has created
panic and havoc and thus causing a major public
health emergency. As seen worldwide, India has
also been affected by the aftermath of this
universal fallout. This highly contagious viral
infection has resulted in putting forth the
healthcare providers including the dentists at a
higher risk. The risk of cross infection between
the dentist and patient can be attributed to the
specific arrangement of a dental set up. The
dentists are directly exposed to the aerosols
which may carry the viral load.

The risk group includes individuals with
compromised immunity as well as extreme ages.
The health care workers should be well aware of
the risk factors, etiology, preventive measures,
clinical features and the probable treatment
protocol of this viral infection.[4]
This review focuses on understanding the
characteristic presentation of the novel Corona
virus and the increased risk of infection to
healthcare workers and dentists dealing with it.
2. ABOUT THE VIRUS
COVID-19 is caused by SARS-CoV-2.
Coronaviruses (CoVs) are the largest group of
viruses belonging to the Nidovirales order
including Coronaviridae, Arteriviridae, and
Roniviridae families.[5] The Nidovirales order
viruses are enveloped, non-segmented positivesense RNA viruses.[5]
These are medium sized RNA viruses which has
a characteristic appearance in electron
micrographs.[6] (Figure 1) The single stranded
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RNA [7] codes for a large polyprotein and it is
known to be the largest known viral RNA. The
nucleic acid is about 30 kb long, positive in sense,
single stranded and polyadenylated.[6]
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SARS-CoV-2 also appears to arise from bats like
the other group of coronaviruses. It then gets
transmitted to humans due to consumption of bats
as food. Bats are considered to be the primary
host making the humans secondary hosts. From
humans as secondary hosts, the virus gets
transmitted to other humans by direct contact
(droplet) infection. This infection also spreads
through coughing and sneezing as like the other
cold and flu. The spread is directly proportional
to the number of aerosols present especially in
closed spaces. [4] The healthcare professionals and
family members are at increased risk. (Figure 3)
Though the route of transmission is mainly direct
contact through droplet infection, Zhang et al also
found the virus in stool and blood of patients
making these as possible routes of transmission.

Figure 1. Electron microscopic picture of Coronavirus[5]

The coronavirus is round to elliptical shaped
virus. These are of 60-140 nm approximately.[4] It
has an outer envelope of S proteins known as
‘Spike proteins.’ (Figure 2) This carries a positive
charge. The human cell is negatively thus
attracting the virus to conjugate. It conjugates
with the human cell, binds to its DNA and
replicate leading to an increase in the viral load
and sustainability.

[9]

Figure 3. Schematic representation of the step by step
transmission of COVID-19

Figure 2. Structure of Corona Virus causing
COVID-19[8]

(Source: Pictures taken from Google images)

3. TRANSMISSION CYCLE OF SARS-COV 2

4. INCUBATION PERIOD

The family of coronaviridae virus have originated
from bats. From bats they move to other
mammalian hosts like Himalayan palm civet in
SARS-CoV and Dromedary camels in MERSCoV. These mammals act as intermediate hosts.
From the intermediate hosts it gets transmitted to
humans as these mammals are consumed as a
dietary source in many countries.[4]

The estimated average incubation period of
COVID-19 is 5 to 6 days on an average. Few
evidences have showed the incubation period as
long as 14 days, therefore a quarantine of 14 days
is being adapted in hospitals for doctors and
exposed individuals.[10]
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present in the lower respiratory tract of humans.
[16]
Zhou et al isolated the virus from the broncho
alveolar lavage fluid (BALF) of a COVID-19
patient confirming the same. [17] Both the cross
species and human to human transmission of
Covid-19 is controlled by ACE 2 receptors. [18] A
detailed pathophysiology of COVID 19 has been
illustrated in a schematic representation below.
(Figure 4)

5. CLINICAL PRESENTATION
The underprivileged and poor populace are
generally prejudiced to infectious diseases which
can be attributed to their malnourishment and
subsequent reduction in immunity. The recent
outbreak of Covid-19 impact individuals
belonging to the higher socioeconomic group as
well, hence questioning the immune status of
these individuals.
The three major clinical manifestations of
COVID-19 includes Fever (>104 degrees F),
Cough (dry) and Dyspnoea [11,12,13]. Few other
symptoms like sore throat, malaise, nausea,
vomiting and headache. This virus is seen to
affect extremes of age, people of first and more
than 5th-6th decade. Those individuals with
immunocompromised state are at higher risk.
These disorders include, diabetes, hypertension,
chronic obstructive pulmonary disease and any
cardiovascular/ cerebrovascular pathology.
A report by the Chinese CDC categorized the
clinical manifestation of this infection according
to severity:[14]
Mild
disease:

No to mild pneumonia.

Severe
disease:

Dyspnea, increased respiratory
rate and reduced blood oxygen
saturation within 24 to 48 hours.

Critical
disease:

Respiratory failure, septic shock,
and/or
multiple
organ
dysfunction syndrome.

Figure 4. A schematic representation of
Pathophysiology of COVID 19 [19]

7. ROLE OF HEALTHCARE WORKERS
Early in the year, COVID-19 was put in the
category of group B infectious diseases, by
National Health Commission of China which
included highly contagious infections like SARS
and avian influenza. Even though it was
categorized under group B category, the infection
control protocols which applied remained same
as group A infections which included Cholera
and plague. [10] As healthcare providers, we have
whole and sole responsibility on our shoulders to
help in reducing the viral load of this
microorganism. We along with cooperation from
the public should strive towards curbing the
infection by increasing awareness about the
spread of Corona infection and hence the
associated risks and hazards. Since this virus is
extremely contagious both the healthcare workers

The quantifiable continuum of COVID-19
diverges from asymptomatic, paucisymptomatic
to severely symptomatic. These manifestations
may lead to respiratory failure requiring a
ventilator to more severe forms leading to septic
shock and eventually multiple organ dysfunction
syndrome (MODS).[4]
6. PATHOGENESIS
Similar to the SARS-CoV infection [15], the
pathogenesis of COVID-19 starts with the spike
proteins of the virion attaching to the Angiotensin
Converting Enzyme 2 (ACE 2) receptor which is
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and the public should take proper preventive
measures. Due to the setup of a dental office,
dentists have to take special precautions while
working on a patient. The chance of nosocomial
infection is more.[10] The sharp dental instruments
can get contaminated and can spread infection
due to direct contact or puncture. [20] Sometimes
the patients are not even aware of the underlying
infection, therefore only emergency cases should
be taken up. More weightage should be given on
disinfection of all the surfaces of a dental
clinic/hospital.

•
•
•
•
•
•

A proper protocol should be followed which is
enumerated below:

•
•
•
•

• Social distancing (at least maintain 1.5
meters distance from one another)
• Avoid public gathering
• Maintain Proper hand hygiene, wear face
mask whenever you go outside
• Do not touch your face, eyes and nose
without washing hands
• Eat healthy food (include more vegetables
and protein)

Treat all patients as infected
Wear proper Personal Protective Equipment
while seeing a patient (N-95 masks/ FFP2
masks, gloves, gowns, goggles, face shields,
etc.)
Change the mask every 4-6 hours
Maintain 1-meter distance while talking to a
patient
Measure and record the temperature of all
the working and non-working staff
Maintain proper infection control protocols

8. STATISTICS OF COVID 19 IN INDIA
The Covid-19 cases are growing exponentially
showing a linear pattern. Here is a schematic
representation of the number of COVID 19 cases
in India in one-month duration. (Table 1 & Graph
1) [21]

Special measures to be taken by the dentists:
•

Take appropriate measure to prevent cross
infection (nosocomial infection)
Pre-treatment with an antimicrobial mouth
rinse
Use 4 handed technique while working on a
patient
Use of saliva ejectors should be a must
Aerosol generating equipment’s like threeway syringe should be used minimally
Procedures inducing gag reflex and cough
should be avoided like putting intraoral
cameras; instead a panoramic view OPG
should be used

For the public:

For all the healthcare workers:
•
•

JDOR

Treat only emergency cases

Table 1. Weekly data of the Covid-19 cases

S.No.

Duration

Number of new
cases (Series 1)

Number of
recovered cases
(Series 2)

Number of
Deceased (Series
3)

1.

Week 1 (16Mar22Mar)

403

23

7

2.

Week 2 (23Mar29Mar)

1,139

102

27

3.

Week 3 (30Mar5Apr)

4,289

329

121

4.

Week 4 (6Apr13Apr)

10,455

1,198

361
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Graph 1. Weekly data of the Covid-19 cases

3.

9. CONCLUSION
We must be constantly conscious of infectious
threats that may challenge the current infection
control regimen. Social distancing is the key to
control this contagious disease. Proper
precautions should be taken by anyone who
comes in close contact with this virus. Corona
virus appears to be sensitive to heat and
ultraviolet rays. These viruses can also be
inactivated by 75% alcohol (ethanol), disinfectant
with chlorine, chloroform and peroxyacetic
acid.[4] In case of contact all the surfaces should
be disinfected by the above-mentioned
disinfectants thoroughly. The general public
plays an important role in stopping the spread and
containing the havoc caused by this virus. The
collective effort of public and the frontline
workers can only help in bringing the nation and
the world back on track.

4.

5.

6.

7.
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Abstract
The pandemic of coronavirus disease 2019 (COVID-19) caused by the novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) presents an
unprecedented challenge to the healthcare professionals and Mankind. The World
Health Organization has declared COVID 19 as a Pandemic due to its widespread
dissemination worldwide. As per the latest statistics, more than 8.12 million cases
have been reported with 4,39 421 deaths in more than 200 countries. The total
population affected in India is Approximately 3,43,091. The states of Maharashtra,
Tamil Nadu, Delhi and Gujarat, account for majority of the positive cases reported
in India. Due to high rate of human to human transmission, protocols to prevent the
virus dissemination is the need of the hour. There is a high risk of cross infection
between patients and dental practitioners due to the COVID-19 transmission via
contact with droplets and aerosols generated during dental clinical procedures.
Dental clinics in high risk areas should adhere to strict and effective infection control
protocols. This article, provides potential information about COVID-19, its
transmission during oral procedures and highlights on the suggested treatment
policies for oral health practitioners. It also provides a brief outline of the currently
available treatment strategies for COVID 19.
Keywords: COVID 19, Oral Health Practitioners, Dental Infection Control,
Personal Protective Equipment.

1.

INTRODUCTION
name of this new disease on 11 February 2020,
following guidelines previously developed with
the World Organisation for Animal Health (OIE)
and the Food and Agriculture Organization of the
United Nations (FAO).1 As per the latest
statistics, more than 8.12 million cases have been
reported with 4,39 421 deaths in more than 200
countries. The total population affected in India
is Approximately 3,43,091. The states of
Maharashtra, Tamil Nadu, Delhi and Gujarat,
account for majority of the positive cases
reported in India. 4,5

The novel Coronavirus disease 2019, also called
COVID-19, is the newest infectious disease;
rapidly spreading worldwide resulting in a worst
Pandemic mankind has ever experienced. The
etiologic agent of COVID-19 is the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV2).SARS-CoV-2 was first discovered in 2019 in
Wuhan, China, unfortunately spreading globally,
resulting in the 2019–2020 pandemic, as declared
by the World Health Organization (WHO) and
the Public Health Emergency of International
Concern (PHEIC).1 The International Committee
on Taxonomy of Viruses (ICTV) announced
“severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2)” as the name of the new virus on
11 February 2020. This name was chosen
because the virus is genetically related to the
coronavirus responsible for the SARS outbreak of
2003. While related, the two viruses are
different. The 2019 coronavirus is different from
SARS-CoV, but it has the same host receptor:
human angiotensin-converting enzyme 2
(ACE2).2,3 WHO announced “COVID-19” as the

This pandemic and its severe outbreak
worldwide, persuaded the Government of
different countries to promote drastic impact
measures to “flatten the curve” of the COVID-19
infection to decrease the mortality rate associated
with this deadly disease6. The limitation of people
circulating outside their home, social distancing,
cessation of almost all working activities and the
request to the population to use protective masks
and gloves all have the aim of minimizing the
likelihood that people who are not infected come
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into contact with others who are already infected
and probably still asymptomatic7. The healthcare
professionals are involved as frontline workers,
in the national emergency, working hard, often
day and night: inadvertently, many of them have
also become infected, and some have tragically
died. We as Dental professionals are often the
first to diagnose, as we work in close contact with
patients. On 15 March 2020, the New York Times
published an article entitled “The Workers Who
Face the Greatest Coronavirus Risk”, where an
impressive schematic figure described that
dentists are the workers most exposed to the risk
of being affected by COVID-19, much more than
nurses and general physicians.8,1
2.

PHYSIOGNOMIES
VIRUS

OF
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cell receptors and provides easy access of the
virus entry on specific cells.17,18
3.

ETIOPATHOGENESIS

SARS-CoV-2, a single-stranded RNA-enveloped
virus, targets cells through the viral structural
spike (S) protein that binds to the angiotensinconverting enzyme 2 (ACE2) receptor. Following
receptor binding, the virus particle uses host cell
receptors and endosomes to enter target cells. A
host type 2 transmembrane serine protease,
TMPRSS2, facilitates cell entry via the S
protein19.
Once inside the cell, viral polyproteins are
synthesized that encode for the replicasetranscriptase complex. The virus then synthesizes
RNA via its RNA-dependent RNA polymerase.
Structural proteins are synthesized leading to
completion of assembly and release of viral
particles.20Due to the increased affinity of ACE2
with 2019-nCoV S protein, it is hypothesised that
patients with higher expression of ACE2 may be
prone to CoV infections. 9

CORONA

According to The Chinese Preventive Medicine
Association 2020 recent research, similar to
SARS-CoV and Middle East respiratory
syndrome
coronavirus
(MERS-CoV),
SARSCoV- 2 is zoonotic, with Chinese
horseshoe bats (Rhinolophus Sinicus) being the
most probable origin and pangolins as the most
likely intermediate host.1,9

4.

MODES OF TRANSMISSION

The results from the ongoing Community based
research implicate, that the emergence of
COVID-19 was initiated by animal-to-human
transmission, and then resulted in widespread
human-to-human dissemination.1

Coronaviruses are single stranded RNA viruses
of the family Coronaviridae, and order
Nidovirales.10,11
The
four
species
of
coronaviruses presently are,α- CoV, β-CoV, γCoV, and δ-CoV.12,13 The α and β type target the
respiratory, gastrointestinal, and central nervous
system of humans and mammals, whereas γ and
δ infect the birds.13-15 The different species of
CoV cause minor respiratory infection; but the
SARS-CoV and the Middle East respiratory
syndrome coronavirus (MERS-CoV) discovered
in 2002–2003 and in 2012, respectively, caused
serious respiratory infections.. Based on the
phylogenetic analysis, the present 2019-nCoV
and the SARS-CoV and MERS-CoV belong to
the β-CoV 10,13

•

Point of contact with Symptomatic COVID19 is the prime aetiology
• Respiratory droplets and closed contact
resulted in human -human transmission9
• The isolation of nCoV-2 in stool of patients
from countries like China and USA lead to a
possibility of Feaco oral transmission22
• The Vertical transmission from mothers to
their new born infants is yet to be
established23
• The high infection rate in Asymptomatic
individuals results in further spread of this
contagious infection. Approximately 79% of
the spread could be due to of the
asymptomatic carriers24
The modes of direct contact include coughing,
sneezing and droplet spread. Contact
dissemination can occur through Oral, nasal and

The archetypal structure of 2019-nCoV includes
the “spike protein” (S) in the membrane
envelope,16
and
other
polyproteins,
nucleoproteins, and membrane proteins, such as
RNA polymerase, 3-chymotrypsin-like protease,
papain-like protease, helicase, glycoprotein, and
accessory proteins The S protein attaches to host
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Ocular mucous membranes.9,25,26. The typical
COVID infection does not include visual
manifestations, but the isolation of 2019-nCoV
samples from conjunctiva suggests the possibility
of eye exposure as one of the routes of entry for
the virus into the host cells.27
5.

and bacteria which manifest the oral cavity and
respiratory tract.9 Transmission can also occur
through contacts and fomites. The virus was
isolated by viral culture in the saliva of the
COVID patients. 26 The 2019-nCov gains entry
enters through the ACE2 cell receptor 2.The
ACE2+ cells are present profoundly in the
respiratory tract and epithelium of the salivary
gland duct.32

CLINICAL PRESENTATION

Stereotypically, most of the patients present with
minor symptoms like fever and dry cough.
Recently prodromal symptoms of loss of taste
and smell have been reported by patients. Few
patients can experience dyspnoea, tiredness, and
other uncharacteristic presentations like myalgia,
pharyngitis headache, diarrhoea, and vomiting.28
Serious manifestations include acute respiratory
distress syndrome, arrhythmia, and shock, and
require admission to the intensive care unit.29
Geriatric patients and individuals with existing
comorbidities like diabetes, hypertension, and
cardiovascular disease are associated with poor
prognosis .30 The fatality rate which depicts the
(cumulative deaths divided by cumulative cases)
of COVID-19 is 0.39% to 4.05%31
6.

There is a high risk of transmission of 2019nCoV infection in the dental clinics and hospitals
as the dental procedures requires closed contact
with the patients, and repeated contact with
saliva, blood, and other body fluids, and
treatment with sharp instruments. The infectious
microbiota diffuses in the dental settings through
inhalation of infected suspended particles in the
air33, direct contact with patient fomites, saliva,
blood,34secretions expelled by the patient while
coughing, sneezing or without wearing a
mask35,36, and indirect contact with soiled
instruments and/or environmental surfaces.
These are the different routes wherein, infections
could be transmitted in dental clinics and
hospitals, during this pandemic37

DIAGNOSIS

7.1 Airborne

The patients with COVID-19 are identified on the
basis of travel history to affected areas in the past
14 days, archetypal clinical symptoms,
Radiological presentations on Computed
tomography (CT) scans, and Gold standard
diagnostic laboratory tests (reverse transcriptase
polymerase chain reaction- qRT-PCR) conducted
on respiratory tract specimens.1

The dental settings are a store house of droplet
and aerosol transmission of 2019-nCoV and is a
matter of concern.34 The dental procedures
involve the use of high-speed dental handpiece.
They operate on high-speed gas to rotate the
turbine with water. This leads to generation of
droplet and aerosol mixed with patient’s saliva or
blood. The particulates are of miniscule size and
stay suspended in the air and later reside on
environmental surfaces or enter the respiratory
tract.36

The laboratory diagnostic tests should be
performed using nasopharyngeal, oropharyngeal,
and blood samples. Expectorated sputum and
other specimens in severe respiratory disease
should be considered as lower respiratory tract
samples.1 Saliva can also be used as a non-

7.2 Contaminated Surfaces Spread
The deadly corona viruses settle on surfaces like
metal, glass, or plastic for a few days. The
aerosols and droplets generated during the dental
procedures contaminate the environmental
surfaces. The CoV remains infectious from 2 h up
to 9 days, and survives well in humid
environment. It is imperative to maintain a clean
and dry environment in the dental office.9,35,38

invasive alternative screening test or when
other respiratory specimens cannot be
obtained. 9

7.
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PROBABLE COURSE OF SPREAD OF
COVID-19 IN DENTAL CLINICS

The Oral health professionals and patients are
exposed to infectious microbes, such as viruses
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8.

RECOMMENDATIONS FOR DENTAL
PRACTICE1,9
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recorded and a screening questionnaire
should be performed
2. Dental
clinic:
Personal
Protective
Equipment (PPE), including disposable N95
masks, gloves, gowns, cap, shoe cover,
impervious shoe covers and goggles or face
shield for the dentists. The area should be
sanitized after each patient
3. Isolation clinic: A separate area should be
allocated for patients suspicious with
COVID-19, convalescing from COVID-19
and for treatments which involve production
of droplets and aerosols

The Oral health professionals should follow strict
protocols to decrease aerosol production.
8.1 Patient Evaluation39
The following protocols should be observed:
1. Establishment of Precheck Triages- A
specific area should be allotted as a triage
area in dental clinics and staff should be
trained to record the temperature of every
patient with an Infrared thermometer. The
patients should be provided with mask
2. In this triage area questions should be asked
regarding medical co-morbidities, history of
contact with COVID positive patients, and
any history of travel. (WHO 2020a)
3. Patients with fever should referred to special
COVID clinics
4. Patients with positive history of travel in
endemic regions in previous 14 days, should
be quarantined for fourteen days
5. Areas with high number of COVID-19
cases, should delay the routine dental
procedures

9.
1.

Prior to dental examination the patients should be
evaluated for the presence of COVID -19
infection with a specially designed proforma,
consisting of the following questions.9

2.

1. Presence of fever while reporting to the
dental clinic or in the past 14 days?
2. Presence of dry cough or conscious
breathing?
3. History of foreign visit or areas with high
COVID-19 infection?
4. Close contact with COVID-19 positive
patients in the past 14 days?
5. Participation in large assemblies, meetings
or contact with unaccustomed people?

GENERAL PRECAUTIONS DURING
DENTAL TREATMENT:
Hand hygiene: Presence of Feaco–oral
transmission, emphasises the need of hand
hygiene. Frequent washing of hands with
solutions containing (60-90%) of alcohol
prior to patient examination and dental
procedures, after touching the patient,
surrounding areas and equipment without
disinfection, and after touching the oral
mucosa, damaged skin or wound, blood,
body fluid, secretion, and excreta is
mandatory. Attentiveness should be adhered
to prevent frequent contact with the facial
areas like eyes, mouth, and nose.1,9
Personal protective measures for the Oral
health professionals: Due to the risk of
aerosol spread in dental clinics and
hospitals, barrier-protection equipment,
including protective eyewear, N 95 masks,
gloves, caps, face shields, and protective
outerwear, is mandatory for all health care
workers in this Pandemic.40 A policy has
been proposed for protection of dental staff
and is divided in three levels to prevent
dissemination of COVID-19 infection.9
•

Separate areas in the clinic and dental hospital
should be designated for treating dental patients9
1. Triage and waiting area – Triage staff should
donn one-use surgical mask, cap, and
medical apron. Temperature should be

•
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Primary protection (standard protection
for staff in clinical settings). Wearing
disposable working cap, disposable
surgical mask, and medical apron using
protective goggles or face shield, and
disposable latex gloves or nitrile gloves
if necessary
Secondary
protection
(advanced
protection for dental professionals).
Wearing disposable caps and surgical
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•

masks, protective eyewear, face shield,
and medical apron with disposable outer
cloth wear and latex gloves
Tertiary
protection
(Reinforced
protection after contact with suspected or
confirmed COVID-19)

infection. Therefore, the use of dental
handpieces without anti-retraction function
should be prohibited during the epidemic
period of COVID-19. Anti-retraction dental
handpiece with specially designed antiretractive valves or other anti-reflux designs
are strongly recommended as an extra
preventive measure for crossinfection.42

In normal circumstances a COVID-19 patient is
not anticipated to be treated in the dental clinic.
But if emergency situation arises special
protective clothing as mentioned above with
impervious shoe cover should be worn.
3.

4.

5.

6.

7.
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10. SPECIAL CONSIDERATIONS
1.
2.

Mouth rinse before dental procedures: Prior
to dental treatment, rinsing with
antimicrobial mouthwash will reduce the
microbial load. The 2019-nCoV is
susceptible to oxidation, pre-treatment
mouth rinse comprising of oxidative agents
like 1% hydrogen peroxide or 0.2%
povidone is suggested, to decrease salivary
load of oral microbes, including
asymptomatic 2019-nCoV shedding
Rubber dam isolation: Drastic reduction of
saliva and blood-contaminated aerosol while
working with high-speed handpieces and
dental ultrasonic devices by Rubber dam has
been advocated. Rubber dam usage can
decrease the airborne particles in ~3-foot
diameter of the operational field by 70%.
Along with regular suction, extra highvolume suction for aerosol and spatter
should be employed 39, 41
The 4- quadrant procedure is effective for
controlling infection. Droplets and aerosol
production can be decreased with saliva
ejectors
Some cases where rubber dam cannot be
used physical devices, for example Carisolv
and hand scalers, are advised for caries
debridement and periodontal scaling, to
decrease aerosol generation
Anti-retraction handpiece: The high-speed
dental handpiece without anti-retraction
valves may aspirate and expel the debris and
fluids during the dental procedures. More
importantly, the microbes, including
bacteria and virus, may further contaminate
the air and water tubes within the dental unit,
and thus can potentially cause cross-

3.
4.

5.

6.

7.

76

Pre-treatment antimicrobial mouth wash to
decrease the salivary microbial load 43
Circumvent procedures which can induce
coughing
Curtailing the use of 3-way syringes which
causes aerosol-generation39
Intraoral radiographic procedures induce
saliva secretion and coughing.44 Extraoral
radiographs like panoramic radiography and
cone beam CT, are preferred diagnostic
modalities during this pandemic1
Severe dental pain arising from pulpal
inflammation, Pericoronitis or third-molar
pain, Surgical post-operative osteitis,
Abscess, or localized bacterial infection
resulting in localized pain and swelling
should be treated depending on the immune
status of the patient. Appropriate
medications such as Oral Paracetamol 500
mg, with Oral Amoxycillin 500 mg (In case
of swelling and pus discharge) can be
provided. Patients with severe pain
following deep caries leading to irreversible
pulpitis, can be advised chemical caries
removal under rubber dam isolation and a
high-volume saliva ejector under local
anesthesia followed by pulp devitalization 1
The treatment planning of tooth fracture,
luxation, or avulsion is dependent on the age,
the traumatic severity of dental tissue, the
development of the apex, and the duration of
tooth avulsion.45 If the tooth needs to be
extracted, absorbable suture is preferred1
Patients reporting with facial soft tissue
bruises, debridement and suturing of the
wound should be performed. The wound is
irrigated with antimicrobials with the use of
saliva ejector to avoid spatter. Emergency
cases with comminuted Life-threatening
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cases with oral and maxillofacial fractures
should be hospitalized immediately. A chest
CT is preferable to rule out COVID -19
infection, as the RT-PCR test is laborious
and not feasible in such a situation1

14. PHARMACOLOGIC MANAGEMENT
OF COVID-19
A narrative review by Sanders et al46 proposed
that there is no evidence from randomized
clinical trials (RCTs) that any potential therapy
improves outcomes in patients with either
suspected or confirmed COVID-19. There are no
clinical trial data supporting any prophylactic
therapy. More than 300 active clinical treatment
trials
are
underway. Chloroquine
and
hydroxychloroquine appear to block viral entry
into cells by inhibiting glycosylation of host
receptors, proteolytic processing, and endosomal
acidification. These agents also have
immunomodulatory effects through attenuation
of cytokine production and inhibition of
autophagy and lysosomal activity in host
cells.47,48

11. AFTER DENTAL PROCEDURE
1.

2.

3.

Clean [PPE] with soap and water, or if
visibly soiled, clean and disinfect reusable
facial protective equipment. e.g., clinician
and patient protective eyewear or face
shields) between patients
Non-disposable
equipments
(e.g.,
handpieces, dental x-ray equipment, dental
chair and light) should be disinfected
according to manufacturer’s instructions.
Handpieces should be cleaned to remove
debris, followed by heat-sterilization after
each patient
Surfaces such as door handles, chairs, desks,
elevators, and bathrooms should be cleaned
and disinfected frequently

Chloroquine inhibits SARS-CoV-2 in vitro with
a half-maximal effective concentration (EC50) in
the low micromolar range. Hydroxychloroquine
has in vitro activity with a lower EC50 for SARSCoV-2 compared with chloroquine after 24 hours
of growth (hydroxychloroquine: EC50 = 6.14 μM
and chloroquine: EC50 = 23.90 μM). Chloroquine
and hydroxychloroquine are relatively well
tolerated as demonstrated by extensive
experience in patients with SLE and malaria.
However, both agents can cause rare and serious
adverse effects (<10%), including QTc
prolongation, hypoglycemia, neuropsychiatric
effects, and retinopathy.49 No high-quality
evidence exists for the efficacy of
chloroquine/hydroxychloroquine treatment of
SARS or MERS. Currently, there are several
RCTs
of
both
chloroquine
and
hydroxychloroquine examining their role in
COVID-19 treatment. Studies of chloroquine
prophylaxis in health care workers and
hydroxychloroquine
for
postexposure
prophylaxis after high-risk exposures are planned
or enrolling.50

12. PRECAUTIONS AFTER REACHING
HOME
The health care provider should change from
scrubs to personal clothing before returning
home. Upon arriving home, DHCPs should take
off shoes, remove and wash clothing [separately
from other household residents], and immediately
shower.
13. MANAGEMENT
WASTE

OF

JDOR

MEDICAL

The medical waste (including disposable
protective equipment after use) should be
disposed routinely in make shift areas. The
nondisposable instrument and items should be
immersed in solution and sterilised. The
infectious medical waste from suspected or
confirmed COVID-19 patients should be
disposed in a double-layer yellow colour medical
waste package bags and “gooseneck” ligation
should be used. The bags should be encrypted
with special markings and disposed according to
the protocols of medical waste management.9

Remdesivir, formally known as GS-5734, is a
monophosphate
prodrug
that
undergoes
metabolism to an active C-adenosine nucleoside
triphosphate
analogue.
Research
and
development of the agent showed promise during
the height of the Ebola virus outbreak due to its
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low EC50 and host polymerase selectivity against
the Ebola virus Currently, remdesivir is a
promising potential therapy for COVID-19 due to
its broad-spectrum, potent in vitro activity against
several nCoVs, including SARS-CoV-2 with
EC50 and EC90 values of 0.77 μM and 1.76 μM,
respectively.46 The first clinical use of remdesivir
was for the treatment of Ebola51; however,
successful case reports describing the use of
remdesivir for COVID-19 have been
reported.52,53 Clinical trials are ongoing to
evaluate the safety and antiviral activity of
remdesivir in patients with mild to moderate or
severe COVID-19 54

JDOR

mentions that corticosteroids should be avoided
unless indicated for other reasons. Investigational
therapeutics, specifically remdesivir, are
mentioned
as
options
through
either
compassionate use or ongoing clinical trials.57
Similarly, the current World Health Organization
(WHO) clinical management guidance document
(as of March 13, 2020) states “there is no current
evidence to recommend any specific antiCOVID-19 treatment for patients with confirmed
COVID-19.”58 The guidance emphasizes the role
of supportive care based on severity of illness,
ranging from symptomatic treatment for mild
disease
to
evidence-based
ventilatory
management for ARDS and early recognition and
treatment of bacterial infections and sepsis in
critically ill patients. They recommend to “not
routinely give systemic corticosteroids for
treatment of viral pneumonia outside clinical
trials” and state “investigational anti-COVID-19
therapeutics should be used only in approved,
randomized, controlled trials.” In this regard, the
WHO recently announced plans to launch a
global “megatrial” called SOLIDARITY with a
pragmatic trial design that will randomize
confirmed cases into either standard care or 1 of
4 active treatment arms (remdesivir, chloroquine
or hydroxychloroquine, lopinavir/ritonavir, or
lopinavir/ritonavir plus interferon-β) based on
local drug availability.59

15. IMMUNOGLOBULIN THERAPY
Another potential adjunctive therapy for COVID19 is the use of convalescent plasma or
hyperimmune immunoglobulins. The rationale
for this treatment is that antibodies from
recovered patients may help with both free virus
and infected cell immune clearance. 46
The most effective long-term strategy for
prevention of future outbreaks of this virus would
be the development of a vaccine providing
protective immunity. However, a minimum of 12
to 18 months would be required before
widespread vaccine deployment. the first
reported uncontrolled case series of 5 critically ill
patients with COVID-19 treated with
convalescent plasma in China was recently
published.55 Additionally, a case series of 3
patients with COVID-19 in Wuhan, China,
treated with intravenous immunoglobulin at a
dose of 0.3 to 0.5 g/kg/d for 5 days was recently
published.56 On March 24, 2020, the FDA
released guidance for requesting an emergency
investigational new drug application and
screening donors for COVID-19 convalescent
plasma. The current Centers for Disease Control
and Prevention guidance for clinical care of
patients with COVID-19 (as of March 7, 2020)
highlights that no specific treatment for COVID19 is available, and emphasizes that management
should include “prompt implementation of
recommended infection prevention and control
measures and supportive management of
complications.” The guidance from the Centers
for Disease Control and Prevention specifically

16. CONCLUSION
The COVID-19 pandemic represents the greatest
global public health crisis of this generation and,
potentially, since the pandemic influenza
outbreak of 1918.Due to high risk of transmission
in dental settings; recommended protocols and
guidelines should be adopted to prevent spread of
infection. The dental health care professionals
should update themselves about the latest
developments in managing this Pandemic.
Psychologic counselling should be provided to
affected individuals due to the fear of the disease.
No treatment has proven to be effective till date.
Future studies should focus on the use of Saliva
as a non-invasive diagnostic tool for detection of
virus. High quality clinical trials to contain the
infection and development of vaccine is the need
of the hour.
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Abstract

1

Since the beginning of 2020, the world has started talking about the deadly
Coronavirus disease (COVID19); a novel coronavirus causing pneumonia and death
- originated in Wuhan, Hubei province in China in December 2019 which has
rapidly spread all over the world. WHO has declared COVID19 as a pandemic in
March 2020. According to current statistics, 20,697,718 people have been confirmed
to have Covid-19, leading to a total of 749,594 losing their lives. Countries have
been struggling to contain the spread of the disease forcing many to impose complete
lockdown and restrictions. Leading to a huge socio-economic impact all over the
world. With all the economic and educational activities to halt, COVID19 may
spread its ill-effects on the mental health of people as well. Although children seem
to be immune to the disease so far, for possible reasons discussed further in this
article. They are the most vulnerable group to be affected mentally, as they are not
getting adequate physical and mental stimulation which the school and other cocurricular activities would otherwise provide. The consequences of global
lockdown, change in routine, and not socializing can result in increased anxiety and
stress levels leading to a broad range of other mental and behavioral issues, which
can have a lasting effect on children and could be worse in children with existing
mental and other learning difficulties. Quarantine or Isolation is unavoidable in
pandemic and separation from loved ones and boredom can cause irreparable
damage to mental well-being. It is therefore essential for parents to provide the right
guidance and knowledge to children; provide a listening ear and be sympathetic to
their questions; keep them busy with various activities, exercise or walk (where
allowed!) which would avoid a lot of anxiety – keeping them both physically and
mentally healthy.
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1.

INTRODUCTION
distressed. Parents are unsure about how to talk
to their children and how much information to
share. Covid-19, a coronavirus which causes
Severe acute respiratory syndrome began in
Wuhan, Hubei province, China at the end of
2019; eventually with its global spread WHO
declared it as a pandemic in March 20201.
However, Coronaviruses are not new to us, they
are a group of viruses that cause upper respiratory
tract infections, which are usually mild. Covid-19
the novel coronavirus has symptoms very similar
to the flu to start with - adults start with a fever,
dry cough in mild cases, however, it leads to acute
respiratory distress leading to a multi-organ
failure and death in those who are severely
affected & those in vulnerable groups with

Since March 2020, the entire world has shifted its
attention to various measures to contain the
transmission and minimize the effect of this new
disease on both its people and the economy. The
TV, media, and social media is dominated by this
outbreak, with a lot of information about the
pandemic. This places children at risk of being
exposed to a huge amount of information;
combined with the fact that children are also
being subjected to a lot of change in their usual
routines – school closures, lack of activities, and
socializing could lead to a lot of anxiety and
stress. Being a mum to a 4- year- old & 10-yearold, it is understandable that parents tend to be
very protective about their children and avoid
any conversations which would leave them
82
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underlying conditions. According to the Centers
for Disease Control and Prevention, the
symptoms of Covid-19 are similar in both adults
and children. However, the data from china5
shows less number of infants and children in their
statistics, although infants and young children
often require hospital admission after a
respiratory tract infection such as the influenza
virus; the fact that there is a limited number of
pediatric cases of Covid-19 has surprised the
epidemiologists around the world. Confirmed
cases in children have so far shown mild
symptoms – fever, runny nose, cough, vomiting
& diarrhea. As of today, it is not known whether
children with underlying conditions have a higher
risk of severe disease. Because this is a novel
virus there is still a lot to learn about its impact on
children.

3.

PATHOPHYSIOLOGY

2.

Covid19 uses the S1 - spike protein which
adheres the virion to the cell membrane by
interacting with the ACE2 receptors of the host.
ACE2 – a functional receptor for covid19, its
expression, and distribution in the CNS can cause
neurological manifestations. The anatomy of the
olfactory system also acts as a contributing factor
to the infection of the central nervous system via
the cribriform plate 39.40 .

Some studies have stated that the
pathophysiology of Covid19 is very similar to
that of severe pneumonia caused by other bacteria
and viruses. There is over-production of the
inflammatory cytokines, resulting in a cytokine
storm, leading to multiorgan failure & therefore
death. G.Umberto Meduri et al. concluded that an
unfavorable outcome in acute respiratory distress
syndrome is associated with an exaggerated
inflammatory response unrelenting over time.
4.

COVID-19 AND THE NASAL CAVITY

A review of literature from different databases
summarized the mechanisms of the occurrence of
olfactory dysfunction (loss of smell) and the
coping strategies.

CLINICAL PRESENTATION

The main manifestation of Covid-19 includes
high temperature and a dry cough, characterized
by lymphocytopenia and ground-glass opacities
on chest CT. There has been a lot of research on
covid19 since December 2019. The recent
addition is Olfactory dysfunction or anosmia.
Although severe infection patients can develop
acute
neurological
manifestations–
cerebrovascular disease, skeletal muscle injury,
and impaired consciousness. Some patients may
experience sore throat, nasal congestion, and
other upper respiratory symptoms such as
olfactory dysfunction. Olfactory dysfunction
which includes both anosmia (loss of smell) and
hyposmia (reduced sense of smell) seem to be
particularly prominent among Covid-19
patients34 36 . There may be other accompanying
symptoms such as diarrhea, vomiting, and muscle
pain. However, patients with multiple
comorbidities are prone to severe forms of the
disease.

There is a lot of evidence that confirms the nasal
cavity is a vital area and highly susceptible to
covid19 infection. Some studies showed that viral
load was higher in the nasal cavity in both
symptomatic and asymptomatic patients – which
proved that the nasal cavity as the gateway for the
initial infection41.
Covid19 has also been detected in patients tears
which could cause infection via the nasolacrimal
duct 42, 43
5.

LOSS OF SMELL

In May 2020 loss of smell or anosmia was
recognized as one of the symptoms of the novel
coronavirus Covid19 by the WHO 37 . Research35
shows that:
•

Figure 1. Clinical presentation of Covid-19
Contributed by Rohan Bir Singh, MD 27
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50% of the patients may have anosmia
(loss of smell) – patients then should selfisolate
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•
•

•

emerging evidence that suggests that
transmission might be occurring even during the
asymptomatic phase or incubation phase of the
disease, which is said to be 2 and 10 days 20,21.
According to Marco Cascella et al. initial cases of
Covid-19 were linked to animal-to-human
transmission at the Seafood Wholesale market in
Wuhan, China, which is believed to be the main
mechanism of transmission.

90% of the patients who lose the sense of
smell may see an improvement in their
sense of smell in 4 weeks
Most patients with loss of smell do not
need further treatment – however,
Covid19 test should be conducted if
possible
About 42% of the patients are more likely
to experience a loss of taste as well along
with loss of smell. There is a lack of
evidence onto what extent both co-exist

However, the later cases were not linked to the
exposure to the market, thus proving the virus
could be transmitted from human-to-human; the
paper concluded that Covid-19 could be
transmitted from human-to-human, therefore
symptomatic patients are often a source of
infection.

What to do when there is a loss of smell?
•
•

•

•

•

6.
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Promptly self-isolate and get Covid19
testing. If the tests positive follow the
guidelines issued by the government
If the test comes negative, many other
conditions cause loss of smell such as
allergic rhinitis or common cold and it
should get better soon
It is reported that loss of smell is sudden
and severe in most cases however it is
transient and happens over a while in
some. Hence it is advisable to test for
covid19 infection with a PCT if
symptoms are present or in any patients
with a sudden loss of smell with no other
obvious causes (common cold or
obstruction in the nasal cavity)
While most patients have other
symptoms about 16% of patients have
shown to have a loss of smell as an
isolated symptom38
If loss of smell persists for over 4-6
weeks in those who are covid19 negative
and there are no other causes and beyond
3 months for patients who are positive to
Covid19 require an assessment from
ENT specialist

However, it was also concluded that the
possibility of spread from asymptomatic patients
could not be excluded. There have been cases
wherein individuals remain asymptomatic and
yet transmit the virus. This data suggests Isolation
is currently the only way to contain this
pandemic.

Figure 2. The transmission cycle of SARS CoV 2

TRANSMISSION AND SPREAD

There are currently very few studies that define
the pathophysiology of Covid-19. There is huge
uncertainty over the mechanism of the spread of
the virus; most of the characteristics are derived
from similar coronaviruses that spread from one
human to another through respiratory droplets.
Normally with coronaviruses, patients are
contagious only when the patient is symptomatic.
However, in the case of Covid-19, there has been

7.

PREVENTION OF COVID-19

Since the outbreak has emerged and declared a
pandemic, various countries have taken measures
to reduce the surge in the number of cases that
would cripple the healthcare system. The who
and the US centers for disease control have issued
advice and recommendations to prevent the
spread of Covid-19. It is recommended to avoid
84
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travel to high-risk countries; avoid contact with
infected individuals and avoid the consumption
of meat from the regions with the Covid-19
outbreak. Most of the countries have largely
opted for quarantining the population with
limited human contact to control the spread.
There has been a particular emphasis on various
hand hygiene measures, along with the use of
personal protective equipment (PPE) such as
masks.
8.

EVIDENCE OF VITAMIN
PREVENTION OF COVID-19

D

transmission to other people. However, isolation
is a different term, which means the separation of
people who have already been diagnosed with a
contagious infection from those who are not sick.
Quarantining is used for centuries to control the
transmission and spread of diseases 8. The Bible
has evidence for leprosy; In 1347 plague rapidly
spread across the countries, reaching Europe by
1350. It is estimated that approximately 1/3rd of
the population died in European countries, which
led to the establishment of various infection
control measures. For example, in Italy – every
person with the plague was taken to the fields
outside the city to either recover or die. Similar
measures were used in Croatia, during the Black
Death, a place was established outside the city to
treat people. Although these measures were
modestly effective which led the council to take
more radical steps to prevent the disease9 . In the
17th century, after the American Revolution, the
threat of the spread of yellow fever led New York
and Connecticut to make boards of health which
was followed by several cities later on. The first
series of the National Quarantine Conventions
was called in 1857 in Philadelphia. This
convention discussed prevention, quarantine at
ports, and vaccination of migrants.

IN

There is a lot of evidence that Vitamin D plays an
important role in the immune system, other than
the regulation calcium homeostasis and bone
mineralisation18 It has been found that Vitamin D
regulates the macrophages response, therefore,
preventing them from releasing too many
inflammatory cytokines; concluding vitamin D
has a significant impact in the expression of
ACE2 generation. As discussed previously ACE2
is associated with better outcomes for
coronaviruses and they protect the lungs against
acute injury.
According to research 17 data, vitamin D had
proven to have significant protective effects.
Studies have shown that people with Chronic
Pulmonary disease benefit more from
supplementation. A systematic review and metaanalysis of 25 randomized controlled trials with
total participants of 11321 aged between 0-95
years showed that Vitamin D had an overall
protective effect against acute respiratory tract
infection; the benefit was greater participants
who were supplemented daily or weekly; and
added that public health measures to improve
Vitamin D status in settings with Vitamin D
deficiency is common must be implemented.

Although quarantine is backed by various
governments around the world, scientific
evidence to support this is lacking and quarantine
is usually interpreted in multiple ways. Isolating
is not a pleasant experience for anyone. The
changes in everyday routine, lack of freedom;
boredom can impact on physical and mental wellbeing7 . Although, quarantine is hard; One should
not forget that SARS – a transmissible severe
acute respiratory syndrome was successfully
contained in many countries using strict
quarantining.

Although, the role of Vitamin D in the treatment
and prevention of Covid19 requires further
research; there would be no harm is prescribing
Vitamin D for the deficient population.
9.
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10. PSYCHOLOGICAL EFFECTS OF
QUARANTINE AND ISOLATION
Quarantine is not a very pleasant experience;
staying away from loved ones, lack of freedom
can affect psychologically; suicides have been
reported, anger is generated since the imposition
of quarantine in previous outbreaks. A review of
24 papers across 10 countries; included people
with SARS, HINI, Middle East respiratory
syndrome, and Equine influenza. Five

EVIDENCE THAT QUARANTINE OR
ISOLATION WORKS

Quarantine is the separation and decreasing the
movement of people who could be exposed to a
contagious disease to reduce the risk of
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comparative studies were conducted among
people quarantined with those not. A study that
among the hospital staff who were exposed to
SARS found that they were quarantined for 9
days; being quarantined was one of the symptoms
of acute stress disorder those staff. Staff most
likely reported exhaustion, insomnia, reduced
concentration, lack of motivation of work,
anxiety, and indecisiveness24 . A study conducted
in China during the SARS epidemic concluded
that the impact of being quarantined was a major
factor for post-traumatic stress symptoms in
hospital staff even after 3 years25 .

JDOR

2014 of children with Human Coronavirus by a
reverse-transcriptase polymerase chain reaction
in a community cohort and children's hospital
showed that children with HCoV, in general, had
mild symptoms demonstrated by few hospital
admissions. However, hospitalized children <2
years of age, with any chronic complex
conditions (with cardiovascular, neurological, or
respiratory conditions) most likely required
respiratory support. This study concluded that
children form this particular community detected
with human coronavirus were <5 years of age;
children with HCoV detected received
respiratory support along with admission to ICU.
Children <2 years of age with chronic complex
conditions were at risk of severe illness. A small
retrospective study in China between December
2019 to Feb 2019 among 9 infants showed that
HCov can infect infants as well. However, none
of these infants needed intensive care; 7 out of the
9 were female; the effect of Covid19 on infants is
an area which requires further study 10. The data
from the center for disease control and
prevention 11 in China showed that 0.9% of the
total infections were among children aged 0-10
years and 1.2% were among 10-19 years.
However, we still do not know what the future
holds, the number of pediatric patients with
Covid-19 could increase or disappear, we are yet
to learn more about the novel coronavirus. During
the Spanish flu pandemic in 1918, there was a
high mortality rate among 15-24-year old’s, 2544-year old’s, however, over 65 and children
under the age of 15 years had little or no change
to mortality rates compared to the previous flu
season 12. During the H1N1 outbreak, there was a
significant shift with disease distribution
observed between the ages of 5-19 years
compared to the previous year's flu13 . However, it
is worth to note several infectious diseases are
known to be mild in children. For example, polio
occurred more among adolescents (1 in 100)
when compared to infants (1 in 1000) 14 . SARS
had a 50% mortality among >65-year olds but had
no mortality among children and adults <24 years
old. There is no clear answer to the resistance
among children to infectious diseases. Some
explanations include children having an active
innate immune response, healthy respiratory
tracts because they are less exposed to smoke &
pollution compared to adults; others suggest that

Mixed method research conducted, investigated
the psychosocial response of children and their
parents due to pandemics, specifically measured
the traumatic stress; Surveys, focus groups, and
interviews were used to collect data from 398
parents. The posttraumatic stress disorder
reaction index was used to collect the data. 30%
of isolated or quarantined children and 25% of the
quarantined or isolated parents met the criteria for
PTSD; indicating that measures such as
quarantine and isolation can have significant
effects on children and parents. The study
concluded that specific response strategies should
be met to ensure the behavioral and psychological
health needs of children and their families26.
During the first equine influenza outbreak in
Australia in 2008, many disease control measures
were put into place to contain the disease; these
measures included quarantining people in their
properties. A survey conducted by Melanie et al.
assessed the psycho-social impact of the disease
and the psychological distress during the
lockdown. Most studies reported a high
prevalence of psychological stress, psychological
symptoms, depression, low mood, insomnia, and
post-traumatic symptoms. 34% of the people
reported high psychological distress compared to
12% in Australia's general population; statistics
of this survey indicated that certain groups were
more prone to high distress, particularly young
people and also those who have lower
educational qualifications.
11. CHILDREN & COVID-19
There is some evidence that children exhibit mild
symptoms with human coronavirus (HCoV). For
example, a retrospective study between 2013-
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maturational changes in the axonal transport
system – a difference in the distribution,
maturation, and function of viral receptors could
explain the resistance and the difference in
incidence rates15 .
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of the countries around the world have opened up
schools. The USA is one of the countries that is
badly hit with coronavirus – has opened up its
schools during June. According to an analysis by
the American Academy of Pediatrics and the
Children's Hospital Association which updates its
figures weekly – there has been a 90% rise in the
number of Covid-19 cases among children over
that last month since the schools have reopened
44
. According to the report by the American
Academy of Pediatrics, there were about 179990
new covid19 infections among the children
between July 9th and 6 th of August, 2020.
380000 total cases have been reported as of
August 6 th ,2020. The report also suggests that
severe symptoms are still rare among children.
0.5 to 5.3% of the children infected were
hospitalized and 0% to 0.4% of all Covid death44,
45
.

A study in 2006 among male and female rats,
found that ACE2 (Angiotensin-converting
enzyme 2) was a functional receptor for SARS
virus and was, therefore, was the target for
interventions and treatment; it was found that
ACE2 decreased in rats with age, although there
were no gender-based differences; it showed that
ACE2 in young, middle-aged groups; it was
markedly higher in old female rats than male.
This study concluded that ACE2 is significantly
higher in young adults compared to older groups,
therefore making them less prone to SARS 16.
This could explain a lower incidence rate and less
mortality among the children; however, further
research is required.

Recent studies have indicated that although
covid-19 does not pose a huge risk to children,
older children can transmit the virus just like the
adults. Some studies have also reported that
children younger than 5 years old carry a higher
viral load than adults, which raises more
questions about their role in transmitting Covid19 44,46 . At the end of April 2020, approximately
a hundred cases were reported among children
(aged between 6 months to 9 years) mostly in
Europe. They had symptoms of Kawasaki like
disease which was probably linked to covid-19.
About 10 cases were reported in Bergamo, Italy
at the peak of the pandemic. Most children had an
incomplete presentation of Kawasaki disease,
however, only 1 child has classical symptoms. In
June 2020 researchers identified the main
symptoms and manifestations of the new
syndrome which, would help diagnose and treat
the condition. This research was led by the
Imperial College Academic Health Science
Centre (AHSC) in partnership with the clinicians
from across England and the Great Ormand Street
Hospital and the Kawasaki Disease Research
Centre, San Diego.

A systematic review of 45 scientific papers
showed that only 1%-5% of the diagnosed Covid19 cases were children; they seem to have a
milder disease with extremely rare fatality and
better prognosis when compared to adults 22 .
A Co-SPACE study among 10000 parents - by
the University of Oxford shows that most parents
& carers of children 4-10 years have reported an
increase in their child's mental health difficulties
such as – being sad, worried, and being clingy to
the parent49 . Those with primary school-aged
children have reported having seen an increased
emotional behavior accompanied by restlessness
and attention-seeking behavior. Parents of
secondary school-age children have reported in
their children having similar issues like the
primary school children. Adolescents taking part
in the survey report no change in their emotional
behavior. However, parents/Carers of children
with special needs, those with an existing mental
health issue report a reduction in emotional
difficulties and no change in behavioral
difficulties. The parents also reported that the
behavioral difficulties had gotten worse over time
leading to temper tantrums; along with greater
levels of restlessness and difficulty to
concentrate.

The new condition names as the Paediatric
Inflammatory
Multisystem
Syndrome
Temporally associated with SARS-CoV-2
(PIMS-TS). The new condition is said to be
extremely rare, but there are concerns about life-

As the world looks forward to getting back to
normal and easing of lockdown restrictions. Most
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long coronary damage, when untreated.
However, treatment has an excellent outcome.

11.2 HOW DO YOU
CONVERSATION?

PIMS-TS affects older children (average 9 years
old) when compared to the Kawasaki disease
which affects younger children (average 4 years
old). It appears to be high in Asian and the Black
community with the symptoms– abdominal pain,
diarrhea, and fever. Although researchers are not
certain that PIMS-TS is caused by Covid-19,
however, 90% of the children who took part in the
study had evidence of current or past Covid-19
infection & the majority of these children has
antibodies for Covid-19 which suggests that
PIMS-TS occurs after an infection possibly due
to an exaggerated immune response 47,48 .

It is important to find out what they already
know! Or what they think they know. It would be
helpful to ask open questions like what are their
friends talking at school? What is their opinion
over it?

THE

11.3 WHAT DO I TELL MY CHILDREN?
It is particularly important to just give the right
amount of information to children. For example,
just answer the question they are asking. There is
no need to get into biology or detailing about
viruses. If your child is like mine, too mature, and
asks questions about dying, you have no choice
but to answer; if you do not, they tend to make
their assumption that could do more harm than
good. So, the answer to such questions needs to
be tailored according to their age and maturity
level. For example, an 8-year-old might not need
statistics about fatality rates, but this would
benefit a teenager. With the current evidence, it
is somewhat clear that children and teenagers are
the least affected and unlikely to get the severe
disease, however, make sure you stress the
importance of hygiene and the fact that they do
act as a link to transmission.

What is Kawasaki Disease?
Kawasaki disease is a rare pediatric
vasculitis, that causes aneurysms in the
arteries.
Symptoms
-

START

Persistent fever
Skin rash
Enlarged lymph nodes
Changes in mucosa and extremities

11.4 HOW TO I DISCUSS - ABOUT A
PARENT/FAMILY
MEMBER
SUSPECTED TO BE POSITIVE?

Children are presented with classical
symptoms of shock – hypotension, requiring
fluids, resuscitation, and support.
11.1 HOW
TO
EFFECTIVELY
COMMUNICATE WITH CHILDREN,
ABOUT
LIFE-THREATENING
CONDITIONS?

Life-threatening conditions can impact the
physical, social, and emotional well-being of
children. Especially, when it involves a family
member. A cohort study (Dalton et al., 2019) of
more than 60000 children was conducted in
Finland, which found that there was a significant
rise in the use of psychiatry services by children
with parents affected by cancer.

It is a natural parental instinct to avoid talking to
children about frightening things. But to be
honest, it is highly likely they would have already
heard it from friends, school, and even nursery.
All the information would have scared their little
hearts. Children, when not given more
information about an illness, make their
assumptions, which can be worse than the truth.
It important to answer any questions children ask,
to help them differentiate between rumor and the
truth.

The data collected from the health and sociodemographic survey in rural South Africa4
showed that there was an increase in the risk of
mortality among children under 5 years of age in
the months before and after the mother passed
away. This shows that low-income and middleincome countries have a higher impact on lifethreatening conditions. According to the WHO,
about 70% of the deaths due to cancer occurs in
these countries. Parents with life-threatening
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conditions have a dual challenge of coping with
their disease, which caring for their children.

of children are highly vulnerable to abuse and
maltreatment.

11.5 ARE THERE ANY THINGS THAT I 3
SHOULD AVOID TELLING MY
CHILDREN?

Isolation and containment measures have brought
a halt in the global economy which has led to a
higher rate of unemployment. Social isolation
accompanied by stress, uncertain access to food
and housing, and worries about making ends meet
are all the risk factors for child abuse. Various
studies in the past have shown that any kind of
result in an increase in all forms of child
maltreatment30. Economic difficulties trigger
child abuse and neglect parents cannot provide
for their basic needs, health, and well-being. A
study in the United States on the impact of
unemployment on child abuse and neglect
between the years 2004 and 2012 concluded that
a one percentage point increase in the
unemployment rate leads to a 20% increase in
neglect 31, 32.

Of course yes! The best thing to do is to keep
them away from the news, this is particularly
important for kids <10 years of age. Children >10
years of age (again you need to read your child!)
they are aware of a lot of horrible things and scary
stuff in the world. Although it is important to not
share any fake or ridiculous stories with them.
11.6 HELPING KIDS WITH THE BIG
CHANGES – LOCKDOWN!
Children are constantly busy at school with
various lessons and physical activities. A
lockdown is a huge change for children, even to
those as young as 2 years who are used to a
routine. Children, in general, need a lot of
exercises and a lack of it can lead to stress and
behavioral issues.

11.8 SPOTTING ABUSE
According to NSPCC 33 , the National Society for
the Prevention of Cruelty to Children (UK), it is
difficult to spot the signs of abuse. The signs of
neglect may be different from the signs of abuse.
However, they list a few common - possible signs

Unfortunately, it is exceedingly difficult to
arrange these in a lockdown. Try to get them into
the garden, if you have one, or play table tennis
indoors, or follow a lot of videos and PE lessons
on YouTube which you can do together form the
living room helps them keep active. Young
children also need a lot of play, if you have not
tried playing with them, give a go now. Lots of
board games and skype or zoom playdates would
help!

•
•
•
•
•

11.7 LOCKDOWN AND CHILD ABUSE

•

Quarantine, Isolation, and Covid 19 is having a
huge impact on family dynamics. It threatens to
put children already vulnerable to abuse, exposed
to an increased risk of neglect and Abuse. Abuse
can be emotional, sexual, physical, and
emotional. However, the closure of nurseries and
schools might have affected the reporting and
occurrence of child abuse. Also, with school and
daycare centers closed, children are unable to
discuss or share their problems and get
appropriate emotional or moral support. Having
said that, due to the social distancing measures
imposed, children are compelled to spend more
time with their parents – who are often the
offenders in most cases. Studies say the youngest

•

Unexplained changes in behavior or
personality
Aggressive or repeated shouting
Hearing hitting or things being broken
Children crying for long periods
Very young left alone or are outdoors by
themselves
Children looking dirty or not changing
clothes
Children being withdrawn or anxious

11.9 HOW TO STAY IN TOUCH
While we cannot see each other like before, it is
still important to stay in touch with the child who
is vulnerable at home and have a bond. Few
things that can help
•
•
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Use technology to stay connected with
friends and family
Ask open-ended questions like "what
happened today?" "How was your day?”
encourage the child to open up
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•

Create online activities together; ex reading
stories or playing online games could help
build a routine
Allow them to open up about what is
happening to them and what they are going
through

•

11.10 WHAT TO DO IF A CHILD
REPORTS ABUSE?
• Take them seriously
• Listen to them
• Tell them its not their fault
• Explain what you will do and report what the
child has told as soon as possible to the
relevant authorities in the country

•

•

•

Avoid people who are sick (anyone
coughing or sneezing); cough & sneeze into
a tissue and dispose of it or into your sleeve.
Disinfect surfaces which are touched
frequently like – tables, chair handles/backs,
door handles/knobs, switches, toilets, desks,
sinks, keyboards & remotes)
Laundry – wash clothes and washable toys
as per instructions. Use the highest heat
setting possible

12. CONCLUSION
Covid-19 has proven to be the most
unprecedented time of our lives; it has made a
huge impact on our daily lives. Many researchers
around the globe scrambling for more
information; collaborating to conduct potential
trials in animals and humans for a safe vaccine
and a quick treatment. It is very important to
remember that a vaccine could take many years
or at least a decade, and it would most likely take
the same time to find a cure. Covid-19 is here to
stay for a while; and we need to educate and train
ourselves to build our lives around the virus.

11.11 ANXIETY IN CHILDREN
It is natural to be anxious, but if your child is
struggling it is very important to reassure them.
Focusing on the positive aspects would help, for
example, point out on the recoveries, the number
of doctors, nurses, and other keyworkers in the
frontline helping the sick; Stressing that effective
handwashing and hygiene with social distancing
can help prevent infections. Avoiding kids from
watching the news on their own, sticking to
watching news updates at regular times. Try to
find something that keeps you calm, gardening,
coloring, yoga, music are a few examples that can
help kids calm. There are a lot of videos to follow
on YouTube. Socializing the other kids also helps
in managing anxiety; this can be done either
arranging a few virtual playdates, using
WhatsApp, or zoom.

Finally, a few tips from public health specialists
•

•
•

Children look up to their parents for cues on how
to relate to their world. When they see parents
stressed, it would directly affect them too. If
children get scared now, it will lead to an
emotional problem for months to years. If a child
is overwhelmed with continuous scary news,
which they don't understand or relate to it leads to
a lot of ambiguity about the changes happening in
the world.

•
•

•

The current guidance from the Centres for
Disease Control and Prevention (1) to stop the
spread of Covid-19:
•

JDOR

Avoid close contact with people, especially
in confined spaces. Wear a mask (check the
rules in your country, although in most
countries mask is made compulsory!) to
protect yourself and others
Wash hand frequently with soap and warm
water and dry completely. (use sanitizer
where soap/water are not available)
Avoid unnecessary contact with animals
(far/wild)
If you are not wearing a mask - Cough into
your sleeve or tissue (and dispose of the
tissue) & wash hands
Vulnerable people with underlying medical
conditions
that
leave
them
immunocompromised, must avoid public
exposure
Disinfect highly used areas, such as
doorknobs, mobiles, keyboards, and laptops

Take care of your mental health, quarantine &
Isolation does not mean you cannot keep in touch
with family and friends; use technology to call
and stay in touch; pick up a hobby; make use of

Wash hands as often as possible with soap
and water or sanitizer
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the time with children. Be Grateful, Kind, and
most importantly Pray!

11.
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Abstract
Personal protective equipment (PPE) is extensively used to protect against aerosols
from one person to another during this COVID-19 pandemic. The production of PPE
has increased ten folds since January 2020 till date when compared to the last three
years. Most of the PPE are polythene based and are disposed of carelessly in
developing countries like India, as shown in recent reports. As of today, we do not
have information on the impact of PPE per se. Also, most of the PPE is plasticbased, and their impact will be the same as other plastic-based products. In this
review, we look at the impact of plastic in general on the environment and suggest
the way forward in managing plastics in general and PPE in particular.
Keywords: Biodiversity, Wildlife, Aquatic Ecosystems, Freshwater, Microplastics,
Management, Policy implications

INTRODUCTION
Due to the possible biohazard nature, the case of
recycling is ruled out in the present pandemic
scenario. Several countries globally banned
single-use plastic, given its impact on the
environment. The primary constituent of PPE is
polythene. The pandemic has made the
production of plastic-based single-use PPE (face
masks, body cover, etc.) or synthetic rubber
(gloves) increase many folds. The health of the
environment and its constituent biota due to
disposable single-use PPE is grave given its
composition. Not only PPE has an impact on
nature but also has repercussions on human
health in both the short term and long term. A
recent report by WWF states that “If even only 1%
of the masks were disposed of incorrectly and
perhaps dispersed in nature this would result in
10 million masks per month dispersed in the
environment”. The number that enters the
environment is just mindboggling.

The ongoing pandemic SARS Covid-19 is an
unprecedented global health problem. Believed to
have been originated in China possibly from
wildlife trade, now has become a pandemic
infecting more than 7.15 million people and
408,00 mortalities globally as on today (12 June
2020) as per the World Health Organisation
(https://covid19.who.int/). COVID-19 is very
contagious, and it is known to transmit by the
aerosols produced during the cough or sneeze of
the COVID infected patients. Personal Protective
Equipment (PPE) was suggested as a protection
to avoid the direct and indirect spread of the
infection. Generally, PPE is classified as eye and
face protection, hand protection, body protection,
respiratory protection and hearing protection.
In the recent health crisis, the most commonly
used PPE includes goggles, face-shield, face
mask, gloves, coverall/gowns (with or without
aprons), head cover and shoe cover. These PPE
protects humans in their day-to-day work. We
should also need to understand the impact on
environmental of the production, manufacture
and disposal of these items 1-2 . Currently,
importance is given on the control of this
contagious disease; less or no attention is given
on the impact of the PPE on the environment.

There is a tremendous increase in the production
of PPE before and during COVID-19.
Approximately 100 million face masks and
gloves have been produced from January to May
2020 as against less than 10 million for the year
2017-2019 3. The production of PPE in India
alone increased dramatically from zero to more
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than two lakhs per day in May 2020, a peak
period for COVID-19. This quantum jump in the
use of face masks, gloves and other PPEs will
undoubtedly have an impact on environment and
ecology. The information of Life Cycle
Assessment on the PPE seems to be meagre, or
nil as the current focus is on the control of the
disease, rather than environmental protection.
The production of PPE will have cost on the
environment either directly or indirectly. This
includes energy consumption and water use—the
energy in terms of raw material extraction,
manufacturing,
transportation,
water
consumption and finally disposal. Any reduction
in any of these steps would have enormous
environmental benefits.
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the developing country like India concerning the
proper disposal of the PPE.

Figure 1. Pathway of impact of PPE on environment,
biodiversity and humans

What happens to these after the use, especially for
those which are single-use? How are they
managed/disposed of? What are the methods used
to dispose PPEs other than hospitals? What are
the environmental and human impacts? How can
PPE be managed so that the effects on the
environment is reduced? In this essay, we try to
highlight the environmental impact of non-safe
disposal of plastics. We are not directly dealing
with the impact of PPE, because the information
specifically for PPE is not available. Still, the
overall impact of PPE will be same as other
plastic products and the recommendations for the
future.

During this pandemic, we all worried about our
health, which results in enhanced self -protection
by PPEs. But seldom we talk or discuss the
impact of the PPE on nature and wildlife,
especially the aquatic ecosystems where most of
the PPE will be eventually land. There are several
recent reports across the globe in print, electronic
and social media, that the wildlife is reclaiming
back due to the lockdown down imposed due to
Covid-19. There may be some element if truth in
the news, but many are either false or some old
news. Even if the story of reclaiming habitat is
true, it will only be temporary. Sooner or later we
are all back to normal- post-COVID days,
resulting in our increased presence in the “socalled” reclaimed habitats, which will eventually
drive away from the wildlife.

2.

THE PLASTIC PROBLEM

The global plastic production increasing by
approximately 8.7% annually, with a whopping
$600 billion global industry. It has been estimated
that annually, around eight million metric tons of
plastics enter the oceans4-5 . According to Eriksen
et al.6 with a conservative estimate that 5.25
trillion plastic particles currently circulate in
ocean surface waters. Source for almost 80 per
cent of suspected plastic pollution in the ocean is
from land-based sources5. Waste generation and
waste discharge to the environment is usually
linked and directly proportional to the economic
development, local infrastructure for collection,
segregation and recycling, and also on legislation.
Today, uncollected waste accounts for 75 per cent
of these land-based discharges. In comparison,
the remaining 25 per cent comes from within the
waste management system in sea port area. In the
environment, the plastic can undergo degradation

The impact on the environment, both aquatic and
terrestrial will have to bear the brunt of these.
Gloves, masks and wipes are all plastic polymers
when these discarded into the environment; it
goes into sewer systems or water bodies. These
materials can pose a high threat of clogging the
sewers, which might be of concern in cities
located in high rainfall regions, such as Mumbai.
Additionally, the plastics are known to breaks
down into microplastics. Experiments show that
microplastics damage aquatic life starting from
the microorganisms to turtles and birds (Figure
1). Further, microplastics also is known to attract
heavy metals and persistent organic pollutants,
which eventually end up in aquatic life. Several
questions that need to be addressed, especially in
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and disintegration due to the action of physical,
chemical, and biological drivers 7-8 . The larger
plastics become fragmented to
form
microplastics7,9-10. Microplastics have become an
emerging contaminant of great concern due to
their sheer abundance at the global level, its
widespread distribution and continuous
accumulation. Sewage effluent has been
identified as a significant source of microplastic
fibres to the marine environment because it
concentrates and delivers particles derived from
washing clothes and textiles 11 . Plastic pollution in
the aquatic environment is one of the lessdiscussed subjects with endangering effects on
aquatic life. The penetration of the plastic
pollution in aquatic life is across the different
trophic levels from microorganisms to large
vertebrates12-13 . The plastics affect aquatic life
through ingestion by animals and providing new
floating surface, which is transported to the new
habitats. The movement of the organism to the
new habitat poses a threat to the native organisms
and lead to invasive species eventually 14. As of
now, there is no detailed information available on
the origin of microplastics from the PPE
materials.
3.
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marine plastic debris on animal life. Once these
plastics gets into the environment, according to
Law et al.13 there are three important pathways by
which it can affect wildlife. These are
Entanglement, Ingestion and Interaction. A brief
account of each of these are given below.
Entanglement and ingestion can have both lethal
and sub-lethal effect on the animals 24.
Entanglement: Entanglement means “getting
stuck” and it is the most ubiquitous type of impact
of plastics of wildlife. The most commonly seen
entanglements are by plastic ropes, fishing nets
and packaging materials. Entanglement cases
have been reported from the host of animal taxa
in the marine environment25. The review shows
that at least 344 species from marine turtles, seals,
whales and host of seabirds 25-26 . It is also reported
from marine fishes and invertebrates25.
Entanglement also leads to the death of the
animal either by chocking or by starvation.
Entanglement is a severe problem in the marine
environment than in terrestrial and freshwater
systems27 . Among land animals, there are several
reports of head of the animal being stuck in
plastic products such as bottles or bags.
According to the Convention on Biological
Diversity report, the entanglement has increased
by 40 per cent in last decade26 . Almost all PPE
kits are equipped with elastic straps for support,
and this material can pose a severe threat to
aquatic animals by causing entanglement.

IMPACT ON TERRESTRIAL AND
AQUATIC ECOSYSTEMS

A significant proportion of inadequately disposed
of plastic waste comes from low-to-middleincome income countries in South Asia and SubSaharan Africa. In these countries, approximately
80 to 90 per cent of plastic waste is poorly
managed thus causing the risk of pollution of
aquatic ecosystems. The studies have shown that
two-thirds (67%) of the global annual river input
into the oceans comes from top 20 polluting
rivers and majority are located in Asia.5 Most of
the plastic litter disposed on land finally arrive in
the oceans5,15-16. In the marine environment, it
undergoes degradation and fragmentation15 . In
the terrestrial environment, the plastics interact
with the biota, potentially altering geochemistry
and biophysical environment and causing
environmental toxicity 17 . The research spanning
over five decades across ecosystems (land,
freshwater and marine) have documented the
impact of plastic on ecosystems and wildlife 18-22.
Rochman et al.23 have reviewed the impacts of

Ingestion: Animals ingest or eat plastics either
intentionally, unintentionally, or indirectly
through the consumption of prey species
containing plastic by the predator. Studies have
documented over 233 species of marine animals
known to ingest plastic in some of the other
forms25-26 . The extreme case was reported from
sperm whale (Physeter microcephalus) which
ingested a large quantity of plastics and other
materials which included rope, hose, flowerpots,
plastic sheets and so on28 . Ingestion of plastics by
animals can have multiple impacts on animals’
health and thus survival. Large quantities of
plastic can lead to chocking of the stomach, poor
appetite and consequently, the mortality29.
Plastics might pose a severe threat to filterfeeding organisms such as clams (bivalve
molluscs or clams), as it can affect the feeding
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behaviour and eventually death by starvation. A
decline in the filter feeder population might
drastically affect the water quality (as most of the
filter feeders are water purifiers) and aquatic food
web by increasing the phytoplankton density,
which leads the algal blooms. Plastic can also
disrupt the normal functioning of the gut and
alimentary canal of the vertebrates. This
ultimately leads to death. In the laboratory, the
experiments have shown that the response of
plastic in animals can lead to oxidative stress,
disruption in the metabolic activity, reduced
enzyme activity, and cellular necrosis among
many others 30-34 . Ingestion also a pathway of
transport of toxic chemicals into organisms
body 35 .
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emergent threat in the terrestrial ecosystems17.
Ingestion of microplastics was shown in different
organisms. This can happen through filterfeeding (e.g., mussels or clams), swallowing from
surrounding contaminated water (e.g., fishes and
crustaceans), or consumption or predation of
organisms that have previously ingested
microplastics (e.g., higher trophic level
organisms such as birds, carnivores fishes, etc.)38.
There is mounting evidence that plastics and its
derivatives such as microplastics have an impact
on organisms’ growth, physiology, fertility,
reproduction and consequently survival across
multiple taxa studied 39-44. When microplastics
gets in to the digestive system of an organism it
will affects the feeding signals and eventually
leads to death due to the starvation45 . Thus,
causing feeling of fullness which reduces the
intake of food, consequently decreasing the
fitness and survival of the individuals. However,
there is evidence that many organisms do not
exhibit any changes in feeding patterns in
response to microplastic ingestion. Several
organisms with different functional groups such
as
suspension-feeders and
detritivores
invertebrates showed
no
impact
of
microplastics46 . However, some organisms might
likely suffer from the presence of microplastic
particles in the gut, which can have physiological
impacts. Apart from marine life, there is also a
potential consequence of the presence of
microplastics in the marine environment for
human food security, food safety and health 47.

Interaction: Interaction with the materials of
plastic origin includes collisions, obstructions,
abrasions or use as a substrate. Interaction can
impact on organisms in multiple ways 36 . For
example, fishing nets has been shown to cause
damage to coral reef ecosystems, which are
highly sensitive habitats and harbour unique flora
and fauna. Plastics can also impact ecosystem
structure and functioning such as reduced light
penetration, availability organic matter, oxygen
exchange and chocking, thus hindering primary
productivity, which leads to either eutrophication
or anoxic condition. A recent study from the
Indian Ocean showed that the presence of plastic
debris in various forms (macroplastic,
mesoplastic and large microplastic particles)
even in the remote coral island of Maldives37.
This study highlights that remote locations are
also affected by the longevity and long-range
global ocean transport of marine plastic debris.

4.

WAY FORWARD

The threat of an SARS Covid-19 global pandemic
is likely to be with us for some time, as new
strains will continue to emerge and travel quickly
through the new global economy. But for virus
infected clinical waste, the best option currently
we have is incineration. During the course of
pandemic and thereafter, the challenge for
disposal of waste PPE will only increase. Hence,
it is important for the government to make sure
that existing facilities can handle such large
quantities.

Microplastics (plastics <5 mm, including
nanoplastics which are <0.1 um) originate from
the fragmentation of the larger plastics in the
environment due to climatic and other factors17.
The potential effects of microplastics can be seen
at different biological levels, ranging from subcellular level to species to ecosystem level. But
most of the research focused on impacts on
individual adult organisms. Impacts of
microplastics have been extensively studied in
the marine environment, but far less or negligible
in the terrestrial and freshwater environment.
Microplastics are considered as one of the

Reusable PPE has been suggested in the western
countries to reduce environmental impact. The
selection of a reusable or disposable textile
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system for use in hospitals is a decision that
depends on factors such as barrier effectiveness,
cost, comfort, and sustainability48 . These are
much more sustainable than those which are
disposable. The studies have shown that the
reusable textile systems provided substantially
better environmental profiles than disposable
systems49 . Thus, the environmental benefit of
reusable isolation PPEs are significant. The
research has shown that the reusable gown
system showed a 28 per cent reduction in energy
consumption, a 30 per cent reduction in
greenhouse gas emissions, a 41 per cent reduction
in freshwater water consumption, and a 93 per
cent reduction in solid waste generation48. Also, a
recent case study showed that reusable isolation
gown systems resulted in a 30 per cent reduction
in costs compared to disposable gown systems50.
Incineration not only destroys viruses but also
reduces the amount or volume of the waste
leftover in general. In UK it is shown that the heat
generated from the burning of waste in
incinerators was used as a source of energy to
heat local buildings or to generate electricity.
Another study in the UK in 2018, showed that
waste incinerated in municipal plants contributed
almost two per cent of the UK energy. Multiple
studies suggested after sterilization of used PPE
with ethylene oxide, alcohol, ozone UV or
gamma irradiation can then be reused.
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of medical and general waste and illegal
dumping. As reported in various media, ever
since the start of the COVID pandemic, large
quantities of used PPE have been found dumped
indiscriminately in many parts of the country51.
Also, there are reports that a significant quantity
of these used PPE stored and sold in the informal
sector for potential resale.
The PPE is intended to help us fight a public
health challenge, not create a plastic pollution
problem which is already a significant
environmental challenge. Working closely with
all parties in the supply chain starting from the
raw materials supplier to consumer, we can better
manage PPE requirements, and, in turn, help
protect the environment. The studies have warned
that we should be cautious and aware of
detrimental impact on environmental from
discarded plastics. The plastic production and
usage continue to increase during this pandemic,
particularly in developing countries like India.
The environmental impact of disposal of the PPE
should be considered to avoid the impacts of
these contaminants across life forms and finally
to humans. Thus, there are a number of
opportunities both for policy-based and
consumer-driven changes for managing the waste
in developing countries.
Role of Citizens: Citizens can play a critical role
in crowdsourcing data of PPE disposal. Initial
data and such initiative undertaken in Chicago
suggests that gloves are the most common PPE
waste in USA. Whereas in China, masks are
discarded the most. We don’t have any data for
India. Such initiative is need of the hour not only
for managing the waste but also to understand the
health hazard in the near future if there is any in
post-Covid scenario. Thus, citizens can play an
active role in the environmental movement. In
India, the government promotes the use of homemade masks using cotton cloth material. The
impact of these materials on the environment is
minimal when compared to the masks made by
the plastic and associated materials. Additionally,
the home-made cloth masks can be reused
multiple times after the cleaning as
recommended.

Especially country like India with high
population density and lack of awareness
regarding health and environment, federal policy
and strict implementation is needed. India is one
of the top polluters of plastics in the world and
also ranked high in terms of mismanaged disposal
and others. The lack of or limited public
awareness on the environmental impact hinders
the successful implementation of laws. Hence the
public needs to be made aware. India has BioMedical Waste Management Rules, (2016), and
the Central Pollution Control Board (CPCB)
guidelines to ensure that all waste generated
specifically during testing and treatment of
patients including Covid-19 is disposed of in a
proper scientific manner. India, for example, has
a poor track record of medical waste disposal
with many violations despite the fact that strict
government rules have been reported from
various parts of the country. This includes mixing

Role of Government: Government has to invest
in science (research), management of waste
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(technology), awareness and implementation
(law and education). The economic and
technological development will not come to
rescue in large scale disasters such as pandemic
which ravaged the whole world. We never know
what kind of pandemic will emerge from unsafe
and unscientific handling of the plastic waste.
Ignoring science in research, management and
awareness can be fatal to human society.
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Strict implementation of laws that restrict the
rampant and illegal disposal needs to be in place.
Each local governing institutions, especially
municipal corporations, should come out with a
strategy to collect or segregate the PPE from the
municipal solid waste and appropriate disposal
mechanism.
Role of Scientists: Despite the large-scale
presence of plastics and microplastics across
India’s terrestrial and aquatic systems, hardly any
long-term or large-scale monitoring data have
been collected. Hence long-term monitoring of
the impact on these systems and the biodiversity
it harbours needs to be studied. Laboratory and
field based studies in India to assess the impact of
plastics/PPE on wildlife and environment is
required. Developing of new recyclable polymers
for the production of the PPE should be taken up
as a priority area of research.
Role of Civil Society Organization: India has
thousands of civil society organizations working
with the various stakeholders across social and
economic strata. These organization should take
this pandemic as an opportunity to create
awareness among different stakeholders. India,
with its huge population and younger
demographic profile, has the advantage to change
the world view. We suggest there is a need to
think creatively about how plastics research,
conservation action, and policy could be better
linked to achieve positive conservation outcomes
for wildlife directly affected by plastic
pollution 54.
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Abstract
Human evolution has witnessed a various eras of pandemic outbreaks in past . Each
time evolving through them has given mankind the opportunity to develop the skill
of coping and developing a new scientific thinking process. COVID19 is the most
challenging for the twenty first century, in terms of identifying, isolating and
controlling the transmission of the pathogenic virus. The unidentified source of
origin, its complicated transmission dynamics and exponential rate of disease
progression makes it difficult for the health care professionals to contain the
infection and its spread. The genomic clues obtained at the molecular level is
employed both at diagnostic and therapeutic level is the only hope that helps us to
survive this crisis. The determination to find a cure has struck all the fundamental
researchers and the ultimate zest to conquer this pandemic is preset globally. This is
evident through the escalated experimentation and clinical trials that wasn’t
witnessed anytime prior.
Keywords: COVID 19, Unidentified Source, Transmission Dynamics, Healthcare
Professionals, Genomic Clues, Survive.

1.

INTRODUCTION
Addressing a viral attack can be much
challenging task for health care professionals.
Being employed at the preliminary level in
identifying the disease and treating the same,
sadly we are included in the high-risk group
criteria. Therefore, it’s highly critical to make
ourselves equipped with best precautionary
measures currently available. Providing any
medical or dental care at this stage is highly
vulnerable by exposing ourselves to the disease
directly or indirectly, and risking it for our
personal healthcare workers and other patients
who come in contact with us. Discussing the
current available preventable objectives and
precautionary measures both at professional and
community level can be the very step towards it.

Dawn of this decade came to a fast still when
China reported its first confirmed case of SARSCoV-2. In December, 2019, a local outbreak of
pneumonia of initially unknown cause was
detected in Wuhan (Hubei, China), and was
quickly determined to be caused by a novel
corona virus 1 namely severe acute respiratory
syndrome corona virus 2 (SARS-CoV-2). The
outbreak has since spread to every province of
mainland China as well as 27 other countries and
regions, with more than 70 000 confirmed cases
as of Feb 17, 2020 1. And it turned out to be the
worst nightmare ever witnessed by this
generation; it had its hardest stroke at the
European and American population. It had
birched down the normal lives of people all
around the world and turned itself as global
pandemic in just a matter of weeks. Looking
forward to survive this viral tragedy it is utmost
important for all of us to be stay aware of the
virus; origin, mode of spread, primary symptoms,
the pattern of viral shedding, precautionary
measures to be taken.

2.

OUTBREAK HISTORY OF COVID 19

The history of the viral outbreak can be traced
back to its origin and initial spread in China.
Cracking the viral genome and its evolutionary
evidence links it to a SARS-CoV-2-like CoV
(named Pangolin-CoV) in dead Malayan
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pangolins. Pangolins are part of the mammalian
family and closely resembles as anteaters in
Indian context. Pangolin-CoV is 91.02% and
90.55% identical to SARS-CoV-2 and Bat CoV
RaTG13, respectively, at the whole-genome
level. Aside from RaTG13, Pangolin-CoV isthe
most closely related CoV to SARS-CoV-2. The
S1protein of Pangolin-CoV is much more closely
related to SARS-CoV-2 than to RaTG13. Five
key amino acid residues involved in the
interaction with human ACE2 are completely
consistent between Pangolin-CoV and SARSCoV-2, but four amino acid mutations are present
in RaTG13. Both Pangolin-CoV and RaTG13
lost the putative furin recognition sequence motif
at S1/S2 cleavage site that can be observed in the
SARS-CoV-2. Conclusively, recent studies
suggests that pangolin species are a natural
reservoir of SARS-CoV-2-like CoVs 2.

JDOR

pondering questions and answers that are
obviously not known to us.
Coronaviruses are enveloped viruses with a
positive sense single-stranded RNA genome (26–
32 kb) and are categorised into corona virus
genera α, β, γ, δ 7. Human corona viruses
(HCoVs) detected in the α corona virus (HCoV229E and NL63) and β corona virus (MERSCoV, SARS-CoV, HCoV-OC43 and HCoVHKU1) genera 8,9. The novel corona virus belongs
to β genera and is identified β-CoV and named as
“SARS-CoV-2” by the International Virus
Classification Commission.
The genome of SARS-CoV-2 is similar to typical
CoVs and contains at least ten open reading
frames (ORFs). The first ORFs (ORF1a/b), about
two-thirds of viral RNA, are translated into two
large poly proteins. In SARS-CoV and MERSCoV, two poly proteins, pp1a and pp1ab, are
processed into 16 non-structural proteins (nsp1nsp16), which form the viral replicase
transcriptase complex10. Those nsps rearrange
membranes originating from the rough
endoplasmic reticulum (RER) into doublemembrane vesicles where viral replication and
transcription occur 11,12. The other ORFs of
SARS-CoV-2 on the one-third of the genome
encode four main structural proteins: spike (S),
envelope (E), nucleocapsid (N) and membrane
(M) proteins, as well as several accessory
proteins with unknown functions which do not
participate in viral replication

Similar to the cases for SARS-CoV and MERSCoV , the bats are considered as a probable
species for the origin of SARS-CoV-2, as it
shares 96% whole-genome identity with a bat
CoV, Bat CoV RaTG13, from Rhinolo-phus
affinis from Yunnan Province of china 3,4. The
concept of SARS-CoV and MERS-CoV usually
tend to pass into different species of intermediate
hosts, such as civetsor camels, before leaping to
humans as been taken into account 4. The fact
indicates that SARS-CoV-2 was probably
transmitted to humans by other animals.
However, the earliest coronavirus disease 2019
(COVID-19) patient reported no direct exposure
at the seafood market 5,6. This definitely
highlights the fact that mode of transmission or
identifying the vector responsible for the disease
is still not known. Strangely the mode of initial
spread makes it difficult in fully understanding
the viral transmission spread and its interspecies
dispersion mechanism both in humans and other
animals.

3.

THE VIRAL REPLICATION AND
TRANSMISSION
DYNAMICS
IN
HUMANS

Coronavirus S protein has been reported as a
significant determinant of virus entry into host
cells and it is found that a critical proteolytic
cleavage event occurred at SARS-CoV S protein
at position (S2') mediated the membrane fusion
and viral infectivity 13. The envelope spike
glycoprotein binds to its cellular receptor. The
entry of SARS-CoV into cells was initially
identiﬁed to be accomplished by direct membrane
fusion between the virus and plasma membrane
14
. After the virus enters the cells, the viral RNA
genome is released into the cytoplasm and is
translated into two polyproteins and structural
proteins, after which the viral genome begins to

The only scientific clue was based on report of
Liu and his colleagues (24 October, 2019), from
the Guangdong Wildlife Rescue Center of China
first detected the existence of a SARS-CoV-like
CoV from lung samples of two dead Malayan
pangolins with a frothy liquid in their lungs and
pulmonary fibrosis 3, and this fact was discovered
close to when the COVID-19 outbreak occurred.
This however, leaves us to revolve around more
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replicate 15. The mechanism of all viral diseases
are likely similar.
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likely that the potential neuroinvason of SARSCoV-2 plays an important role in the acute
respiratory failure of COVID-19 patients 30. The
prognosis of the disease is highly linked to the
extent of immune-mediated damages primarily
affected the organ of lungs. Much of the emphasis
of the disease progression has to be highly
monitored with increasing count of immune cells
especially of the T lymphocytes, monocytes and
macrophages. The response of immune cells with
reduction or exaggerated proliferation is always
associated in predicting the immune mechanism
of individuals31-35. However, focussing on
stimulating the immune activity or suppressing
them through the use of various steroidal
therapies is still at debate 29.

The entity that captures the immune attention is
the most striking feature of this disease process
that makes its ultimately fatal. As increased
incidence of Acute Respiratory Distress
Syndrome (ARDS) symptom clearly highlights
the exaggerated of immunopathological response
with the release of uncontrolled systemic
inflammatory release of large amounts of proinflammatory cytokines (IFN-α, IFN-γ, IL-1β,
IL-6, IL-12, IL-18, IL-33, TNF-α, TGF-β, etc.)
and chemokines (CCL2, CCL3, CCL5, CXCL8,
CXCL9, CXCL10, etc.) by immune effector cells
in SARS-CoV infection 16-19. Similar to those
with SARS-CoV and severly infected MERSCoV. IL-6, IFN-α, and CCL5, CXCL8, CXCL-10
levels were also elevated in severely infected
individuals when compared to those with the
mild-moderate disease 20. The cytokine storm will
trigger a violent attack by the immune system to
the body, cause ARDS and multiple organ failure,
and finally lead to death in severe cases of SARSCoV-2 infection, just like what occurs in SARSCoV and MERS-CoV infection 21.

4.

WHAT’S NEXT IN LINE FOR
TREATMENT CONSIDERATIONS???

Chloroquine, typically used in the context of
malarial or autoimmune disease it acts through
the affects glycosylation of the ACE-2 pulmonary
cell receptors, impairing viral cell entry 36-39. The
alteration of pH alkalinising the cellular
cytoplasm impairs the endosome function and is
ideally considered to be less toxic and effective.

The most common symptom associated with this
disease is its targeted approach on the upper
respiratory tract and affecting lower lobes of the
lung. As SARS-CoV-2 belongs to the SARS
family it definitely shares the immunephysiological events. The SARS virus enters the
body through the respiratory tract and first infects
the epithelial cells of the trachea, bronchi,
bronchioles, and lungs. The virus infects resident,
infiltrating, and circulating immune cells. The
circulating immune cells carry the virus to other
organs. The virus infects and damages the
immune cells of the spleen, peripheral and central
lymph nodes, and other lymphoid tissues 22.

Camostat mesylate, a serine protease inhibitor,
partially blocks SARS-CoV-2 entry into the
pulmonary cells by inhibiting S protein priming
and endocytosis 42. However, the current studies
on treatment with camostat mesylate are currently
pending.
Tocilizumab is a humanized monoclonal
antibody against interleukin-6 receptor (IL-6R
Ab), is commonly used as an immunosuppressive
in the treatment of rheumatoid arthritis and
systemic juvenile idiopathic arthritis 38-41. Small
studies in China have found some success with
the treatment of severe cases of COVID-19 with
tocilizumab 43.

Apart from causing symptomatic acute upper
respiratory tract diseases chances of it invading
the CNS, inducing neurological diseases is also
critical. The neuro-invasive propensity of CoVs
has been documented almost for all the beta
corona viruses, including SARS-CoV 23, MERSCoV 24, HCoV-229E 25, HCoV-OC43 26, mouse
hepatitis virus (MHV) 27, and porcine hemagglutinating encephalomyelitis corona virus
(HEV) 28,29. In light of the high similarity
between SARS-CoV and SARS-CoV2, it is quite

Identifying the pathogen and developing a
vaccine against it, is considered as the most
effective measure to contain the outbreak of an
infectious disease. However, isolating the
different viral strains ( differs across different
geographical locations) and identifying the
antibodies against it, is highly challenging task 45.
The mutational changes are continuous and
seeking approval from various regulatory bodies
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are of time bound challenge for researchers
worldwide 44. Cancer immunotherapeutic agents
are however considered at the moment 43.

4.
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Apart from developing a vaccine, a recent use
injecting convalescent sera to high risk group of
patients. Concept is based on ‘Passive immunity’,
passive antibody therapy has a storied history
going back to the 1890s and was the only means
of treating certain infectious diseases prior to the
development of antimicrobial therapy in the
1940s 46,47. Experience from prior outbreaks with
other corona viruses, such as SARS-CoV-1,
shows that such convalescent sera contain
neutralizing antibodies to the relevant virus can
be used as an adjuvant therapeutic measure 48. A
group of U.S. researchers working to set up
clinical trials for convalescent plasma, called
the National COVID-19 Convalescent Plasma
Project is currently refocusing on this 49,50.
5.

CONCLUSION

To conclude the present situation is highly crucial
for all of us. The individual preventive measures
when taken personally can definitely make a
mark in reshaping and redefining the spread of
the infection. Considering our community health,
each individual can play an important role in
preventing the disease spread. In turn can cause a
drastic reduction of disease associated mortality
and morbidity rates. At times, simple acts of
frequent hand washing, use of sanitizers,
facemasks and gloves and most importantly selfgoverned quarantine are the most efficient way to
save lives.
REFERENCES
1.

2.

3.

JDOR

Dong E, Du H, Gardner L. An interactive
web-based dashboard to track COVID-19 in
real time. The Lancet infectious diseases.
2020 Feb 19.
Zhang T, Wu Q, Zhang Z. Probable pangolin
origin of SARS-CoV-2 associated with the
COVID-19 outbreak. Current Biology. 2020
Mar 19.
Liu, P., Chen, W., and Chen, J.-P. (2019).
Viral metagenomics revealed sendai virus
and coronavirus infection of Malayan
Pangolins (Manis javan-ica). Viruses11,
979.

106

Journal of Dental & Oro-facial Research Vol. 16 Issue 02 Aug. 2020

13.

14.

15.

16.

17.

18.

19.

20.

https://doi.org/10.1371/journal.pbio.006022
6
E. de Wit, N. van Doremalen, D. Falzarano,
et al., SARS and MERS: recent insights into
emerging
coronaviruses,
Nat.
Rev.
Microbiol.
14
(2016)
523-534.
https://doi.org/10.1038/nrmicro.2016.81
G. Simmons, J. D. Reeves, A. J.
Rennekamp, et al., Characterization of
severe acute respiratory syndromeassociated coronavirus (SARS-CoV) spike
glycoprotein-mediated viral entry, Proc.
Natl. Acad. Sci. U. S. A. 101 (2004) 42404245.
https://doi.org/10.1073/pnas.0306446101
S. Perlman, J. Netland Coronaviruses postSARS: update on replication and
pathogenesis, Nat. Rev. Microbiol. 7 (2009)
439-450.
https://doi.org/10.1038/nrmicro2147
C. Huang, Y. Wang, X. Li, et al., Clinical
features of patients infected with 2019 novel
coronavirus in Wuhan, China, Lancet
(2020). https://doi.org/10.1016/S0140-6736
(20)30183-5
A. E. Williams, R. C. Chambers, The
mercurial nature of neutrophils: still an
enigma in ARDS?, Am. J. Physiol. Lung
Cell. Mol. Physiol. 306 (2014) L217-230.
https://doi.org/10.1152/ajplung.00311.2013
R.
Channappanavar,
S.
Perlman,
Pathogenic human coronavirus infections:
causes and consequences of cytokine storm
and
immunopathology,
Semin.
Immunopathol. 39 (2017) 529-539.
https://doi.org/10.1007/s00281-017-0629-x
[37] M. J. Cameron, J. F. Bermejo-Martin,
A.
Danesh,
et
al.,
Human
immunopathogenesis of severe acute
respiratory syndrome (SARS), Virus Res.
133 (2008) 13-19. https://doi.org/10.1016/
j.virusres.2007.02.014
E. J. Snijder, Y. van der Meer, J.
Zevenhoven-Dobbe, et al., Ultrastructure
and origin of membrane vesicles associated
with the severe acute respiratory syndrome
coronavirus replication complex, J. Virol. 80
(2006) 5927-5940. https://doi.org/10.1128/
JVI.02501-05
C. K. Min, S. Cheon, N. Y. Ha, et al.,
Comparative and kinetic analysis of viral

21.

22.

23.

24.

25.

26.

27.

28.

107

JDOR

shedding and immunological responses in
MERS patients representing a broad
spectrum of disease severity, Sci. Rep. 6
(2016) 25359.
https://doi.org/10.1038
/srep 25359
Z. Xu, L. Shi, Y. Wang, et al., Pathological
findings of COVID-19 associated with acute
respiratory distress syndrome, Lancet Resp.
Med. (2020). https://doi.org/https://doi.org/
10.1016/S2213-2600(20)30076-X
Gu J, Gong E, Zhang B, Zheng J, Gao Z,
Zhong Y, Zou W, Zhan J, Wang S, Xie Z,
Zhuang H. Multiple organ infection and the
pathogenesis of SARS. The Journal of
experimental
medicine.
2005
Aug
1;202(3):415-24.
Glass WG, Subbarao K, Murphy B, Murphy
PM. Mechanisms of host defense following
severe acute respiratory syndromecoronavirus
(SARS-CoV)
pulmonary
infection
of
mice.
J
Immunol
2004;173:4030-4039.
Li K, Wohlford-Lenane C, Perlman S, Zhao
J, Jewell AK, Reznikov LR, Gibson-Corley
KN, Meyerholz DK, McCray PB Jr. Middle
East Respiratory Syndrome Coronavirus
Causes Multiple Organ Damage and Lethal
Disease in Mice Transgenic for Human
Dipeptidyl Peptidase 4. J Infect Dis
2016;213:712-722
Talbot PJ, Ekandé S, Cashman NR, Mounir
S, Stewart JN. Neurotropism of human
coronavirus 229E. Adv Exp Med Biol
1993;342:339-346.
2Dubé M, Le Coupanec A, Wong AHM,
Rini JM, Desforges M, Talbot PJ. Axonal
Transport
Enables
Neuron-to-Neuron
Propagation of Human Coronavirus OC43. J
Virol 2018;92: pii: e00404-18.
Zhou X, Huang F, Xu L, Lin Z, de Vrij FMS,
Ayo-Martin AC, van der Kroeg M, Zhao M,
Yin Y, Wang W, Cao W, Wang Y, Kushner
SA, Marie Peron J, Alric L, de Man RA,
Jacobs BC, van Eijk JJ, Aronica EMA,
Sprengers D, Metselaar HJ, de Zeeuw CI,
Dalton HR, Kamar N, Peppelenbosch MP,
Pan Q. Hepatitis E Virus Infects Neuronsand
Brains. J Infect Dis 2017;215(8):1197-1206.
Mengeling WL, Boothe AD, Ritchie AE.
Characteristics of a coronavirus (strain 67N)
of pigs. Am J Vet Res 1972;33(2):297-308.

Journal of Dental & Oro-facial Research Vol. 16 Issue 02 Aug. 2020
29. Andries K, Pensaert MB. Immunofluorescence studies on the pathogenesis of
hemagglutinating encephalomyelitis virus
infection in pigs after oronasal inoculation.
Am J Vet Res 1980;41(9):1372-1378.
30. Lu, H., X. Xu, Y. Lei, Y. Wu, B. Chen, F.
Xio, G. Xie, and D. Han. 2005. Clinical
features of probable severe acute respiratory
syndrome in Beijing. World J. Gastrenterol.
11:2971–2974.
31. Booth, C.M., L.M. Matukas, G.A.
Tomlinson, A.R. Rachlis, D.B. Rose, H.A.
Dwosh, S.L. Walmsley, T. Mazzulli, M.
Avendano, P. Derkach, et al. 2003. Clinical
features and short-term outcomes of 144
patients with SARS in the greater Toronto
area. JAMA. 298:2801–2809.
32. Peiris, J.S., C.M. Chu, V.C. Cheng, K.S.
Chan, I.F. Hung, L.L. Poon, K.I. Law, B.S.
Tang, T.Y. Hon, C.S. Chan, et al, and
HKU/UCH SARS Study Group. 2003.
Clinical progression and viral load in a
community outbreak of coronavirusassociated SARS pneumonia: a prospective
study. Lancet. 361:1767–1772.
33. Hon, K.L., C.W. Leung, W.T. Cheng, P.K.
Chan, W.C. Chu, Y.W. Kwan, A.M. Li, N.C.
Fong, P.C. Ng, M.C. Chiu, et al. 2003.
Clinical presentations and outcome of severe
acute respiratory syndrome in children.
Lancet. 361:1701–1703.
34. Cui, W., Y. Fan, W. Wu, F. Zhang, J.Y.
Wang, and A.P. Ni. 2003. Expression of
lymphocytes and lymphocyte subsets in
patients with severe acute respiratory
syndrome. Clin Infect Dis. 37:857–859.
35. Li M.H., X.H. Li, X.W. Li, L. Ma, W. Yi,
Y.Y. Jiang, J.P. Dong, and W.L. Li. 2004.
Difference and significance of Tlymphocyte subsets in differential diagnosis
between severe acute respiratory syndrome
and common atypical pneumonia. Zhonghua
Shi Yan He Lin Chuang Bing Du Xue Za
Zhi. 18:137–141.
36. Wang M, Cao R, Zhang L, et al.: Remdesivir
and chloroquine effectively inhibit the
recently emerged novel coronavirus (2019nCoV) in vitro. Cell Res. 2020, 30:269-271.
https://doi.org/10.1038/s41422-020-0282-0
37. Gordon C, Tchesnokov E, Feng J, Porter D,
Gotte M: The antiviral compound

38.

39.

40.

41.

42.

43.

44.

45.
46.

108

JDOR

remdesivir potently inhibits RNA-dependent
RNA polymerase from Middle East
respiratory syndrome coronavirus. J Biol
Chem.
2020,
1:1-14.
10.1074/jbc.AC120.013056
Martinez M: Compounds with therapeutic
potential against novel respiratory 2019
coronavirus. Antimicrob Agents Chemother.
2020, 1:1-18. 10.1128/AAC.00399-20
GaoJ, Tian Z, Yang X: Breakthrough:
Chloroquine phosphate has shown apparent
efficacy in treatment of COVID-19
associated pneumonia in clinical studies.
BIosci
Trends.
2020,
14:7273.
https://doi.org/10.5582/bst.2020.01047
Liu J, Cao R, Xu M, et al.:
Hydroxychloroquine, a less toxic derivative
of chloroquine, is effective in inhibiting
SARS-CoV-2 infection in vitro. Cell
Discov. 2020, 6:16. Accessed: March 24,
2020: 10.1038/s41421-020-0156-0
Mehta P, McAuley D, Brown M, Sanchez E,
Tattersall R, Manson J: COVID-19: consider
cytokine
storm
syndromes
and
immunosuppression [Online ahead of print].
Lancet.
2020,
10.1016/S01406736(20)30628-0
Hoffmann M, Kleine-Weber H, Schroeder S,
et al.: SARS-CoV-2 cell entry depends on
ACE2 and TMPRSS2 and is blocked by a
clinically proven protease inhibitor. Cell.
2020,
181:1-10.
https://doi.org/10.1016/j.cell.2020.02.052
Mukherjee AP. Hypothesis: Immunotherapy
by
Selective
Convalescent
Blood
Engineering to stifle diseases like COVID19.
Robson B. Computers and viral diseases.
Preliminary bioinformatics studies on the
design of a synthetic vaccine and a
preventative peptidomimetic antagonist
against the SARS-CoV-2 (2019-nCoV,
COVID-19) coronavirus. Computers in
Biology and Medicine. 2020 Feb 26:103670.
Koyama T, Platt D, Parida L. Variant
analysis of COVID-19 genomes
Casadevall A, Scharff MD. Return to the
past: the case for antibody-based therapies in
infectious diseases. Clin Infect Dis.
1995;21(1):150–161.

Journal of Dental & Oro-facial Research Vol. 16 Issue 02 Aug. 2020
47. Casadevall A, Dadachova E, Pirofski LA.
Passive antibody therapy for infectious
diseases.
Nat
Rev
Microbiol.
2004;2(9):695–703.
48. Zhang JS, Chen JT, Liu YX, Zhang ZS, Gao
H, Liu Y, Wang X, Ning Y, Liu YF, Gao Q,
Xu JG. A serological survey on neutralizing

JDOR

antibody titer of SARS convalescent sera.
Journal of medical virology. 2005
Oct;77(2):147-50.
49. https://www.sciencenews.org/article/corona
virus-covid-19-can-plasma-recoveredpatients-treat-sick
50. https://ccpp19.org/

109

Journal of Dental & Oro-facial Research Vol. 16 Issue 02 Aug. 2020

JDOR

Ideal Citizen in COVID-19: Dental Perspectives
*Sowbhagya M.B.1 and Bhagyashree M. Nair 2
*Corresponding Author E-mail: sowbhagya143@gmail.com
Contributors:

Abstract

1

After more than half a century, the mankind is battling against another pandemic
which is the COVID-19 caused by corona virus. The virus infects the respiratory
system causing the illness. First isolated from the city of Wuhan in china, the virus
has infected more than a crore, of the world population affecting the socio-economic
life, thereby pushing the world economy into recession. Dental professionals are the
major group of health workers most vulnerable to the spread of infection due to the
increased risk of aerosols production during the treatments. This has foreground the
need for attention to the profession of dentistry.
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1.

INTRODUCTION
Since most dental procedures requires close
contact with the patient’s oral cavity, saliva,
blood, and respiratory tract secretions the heights
of risk is very high. Saliva is a rich source of
corona virus. Many patients who are
asymptomatic may be carriers. Hence all patients
must be treated with due precautions.

The new public health crisis that has threatened
the world is the emergence and spread of the
novel corona virus which is also called the Severe
Acute Respiratory Syndrome Corona -2 (SARS
COV2). The corona virus belonging to the
Corona viridae family is the seventh member of
the family. The outbreak of the pandemic was
recognized by WHO in January 2020. The
outbreak of the virus was first reported in Wuhan,
Hubei province of China in December 2019. The
classical picture of COVID 19 is that of flu like
syndrome to the most severe form of pneumonia.
Patients manifests with a mixture of symptoms
mimicking many other respiratory disorders. The
harsh hit of the pandemic has also disturbed the
socio economic life, pushing into recession. The
unavailability of the vaccine has taken the lives
of more than a crore of the world population.
Scientists are on the fire of their brains and efforts
for the invention of the vaccination to cure the
disease.1,2 In the current COVID 19 pandemics,
the health care professionals are working day and
night. The undue efforts of these health care
workers have posed a serious threat to their
vulnerability to the infection. More among these
are the dentists as the risk of spread of cross
infection is very high due to oral screening and
the treatment procedures. Dentists, auxiliaries as
well as patients undergoing dental procedures are
at high risk of cross-infection.

To avoid the risk of unknown transmission, the
dental procedures have been categorized into
emergency and urgent dental procedures and nonemergency procedures. The basis for the
categorization is the conditions of dental origin,
which requires priority care but do not increase
the patient’s death risk.1,2,3,4
2.

CORONAVIRUS

The two subfamilies of coronaviridae are corona
virus and toro virus. They are the best known
cause of common cold. The virus has been found
to be isolated from avians and animals. The
structure of corona virus is pleomorphic., ranging
in size from 80-220nm. The envelope on the
surface of the virus has widely spaced club
shaped peplomers with a tubular nucleocapsid
and helical symmetry. The presence of spikes
gives it a crown like appearance. The virions are
assembled and coalesce into the endoreticulam
and golgi apparatus and is latter released by
exocytosis. The envelope glycoprotein plays the
function of attachment to the host cells carrying
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the antigenic epitopes. RNA is the genetic
material of corona virus5,6.
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The most common symptoms are fever, myalgia,
dry cough, lethargy sore throat .These symptoms
are often confusing too. As the condition
worsens, it may be associated with diarrhea,
conjunctivitis, dyspnea, chest pain. The important
oral manifestation is the loss of taste sensation or
dysgeusia. Anosmia is also reported commonly
by the patients. Since many of these symptoms
simulates other disorders the important
differential diagnosis considered are respiratory
viral infections like Influenza, Parainfluenza,
Respiratory Syncytial Virus (RSV), Adenovirus,
Human Metapneumovirus. Travel history plays a
very important role in differentiating covid-19
from other respiratory diseases, however, the
undue spread of the epidemic dissolves the
relevance of the travel history.

The multiplication of the virus is by transcription
and translation. The transcription and translation
follows immediately after the entry and uncoating
of the virus. The formation of a nested set is the
unique feature of the viral genome replication.
The proteins formed by translation is then
assembled in the genomic RNA and gets
incorporated with the budding of virus.7,8
2.1 Transmission
The transmission of virus is through droplets and
aerosols. Respiratory infections are transmitted
through droplets of different sizes. If the size of
droplets is less than 5-10μm in diameter they are
called as respiratory droplets, whereas virus of
size less than 5um are droplet nuclei. Covid-19
virus is transmitted through respiratory droplets
and contact routes. However, air borne
transmission is not yet reported. Droplet
transmission occurs when the patient is in close
contact within 1m. Therefore the risk of having
the oral and conjunctival mucosae exposed to an
uninfected person is more. Transmission may
also occur via fomites in the immediate
environment
around
the
infected
person. Prolonged exposure with the infected
person within 6 feet for a minimum of 15 minutes
or a brief exposure to symptomatic patients are
direct routes of transmission. Environment and
objects contacted by the infected patient is the
second most common route of transmission if the
proper precautionary measures are not
.Therefore, the transmission of the corona virus
occurs by direct contact with infected patient and
indirect contact with the surfaces in the
immediate environment or with objects used by
the infected person as the virus can remain on the
surface of objects like stainless steel for around
72hours.9,10,11

The progress of the illness varies by the end of
one week. In severe cases, complications like
pneumonia and acute lung injury leading to death
may occur. This sudden worsening of the illness
is due to the rise in inflammatory cytokines10,11
3.

EMERGENCY
DENTAL
TREATMENTS DURING COVID -19

Due to the widespread transmission of COVID
19, the health care professionals are at an
increased risk of contracting the infection and
becoming the potential carrier of the disease.
According to OSHA, the dental professionals are
at the highest risk of exposure category due to the
interaction of the close proximity to the patient’s
oral cavity. Since most of the treatment involves
the use of rotary instruments, there is a huge
amount of aerosol generated. These aerosols
contain blood and saliva of the patient. Treating
the patient in their incubation period is the most
dangerous situation as it inadverantly transmits
the virus. Hence standard infection control and
protocol measures should be undertaken.12
First and foremost, all the dental health care
providers must be updated about the skills
regarding infection control. The practice of
telephone triage should be implemented in clinics
and hospitals to all the patients in need for dental
care. The role of teledentistry has played a very
important and promising results during this
pandemic. This wing of dentistry has a wide
range of applications from networking to
analysis.

2.2 Symptoms
The incubation period of the corona virus is
around 14 days. The viral load is found to be at
the peak in the upper respiratory tract than in the
throat. It begins to shed approximately 2-3 days
before the onset of symptoms. There is no age and
gender predilection.
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Prior to the consultation a telephonic triage
should be done to know about the patients need
to visit the dental clinic. This helps the dentist to
decide whether the management is in emergency
line. Once the patient reports to the clinic, the pretreatment procedures should be done. This
includes monitoring the body temperature using
contact less forehead sensor machine. The most
important procedure is recording the history. This
should include recent travel history, interaction
with infected patients if any and history of any
illness. Once the pre- treatment procedures are
completed the patient can be taken for further
treatment.

JDOR

shield is to be used during extensive surgical
procedure. Prior to the examination the patient
and the clinician should gargle the throat using
10percent Povidine iodine solution and sanitize
the hands. Radiographic investigations like Intra
Oral Periapical Radiographs involves severe
contact with patient’s oral cavity and saliva,
hence
extra
oral
radiographs
like
Orthopantamograph or a CBCT in emergency
cases should be taken.
3.2 Role of an Ideal Citizen
Fighting against the pandemic is not the sole
responsibility of a government or a health care
professional. It is a collective communal
approach. Every individual has the responsibility
in preventing the spread of the disease. The first
and most important step is social distancing. As
per the protocols, a one-meter distance should be
maintained avoiding social gathering. Selfdistancing is completely effective only with the
use of a mask to cover the nose and mouth.
Variety of masks are introduced on a daily basis.
It is important is to use a mask that is equally
effective in preventing the viral penetration.
Sponge masks and single layered cloth masks are
least effective in preventing viral penetration.
N95 masks are proved to prevent the viral entry
by around 95%. The second most important
measure is to sanitize hands for 20seconds and a
mouth rinse so as to avoid contacting the face.
From dental management perspective, the doctor
as well as the patient is equally responsible in
preventing the spread of the disease. Little
precautions can prevent big massacre. Before
visiting a dental clinic minimize or avoid wearing
accessories like wrist watch, chains and earrings,
handbags as metallic objects may behold the
virus for around two to three hours which
indirectly can lead to transmission. Always try to
avoid the use of washrooms in the hospital
facility. After any examination wash the hands
with a sanitizer and rinse the mouth with 10 ml of
the 0.5% solution of povidine iodine solution. It
is necessary to gargle at the back of the throat for
30 seconds. Mode of payment can be changed to
cashless or online transaction options. During
every conversation, the patient should make sure
to wear the mask. It is equally important to wash
the clothes in any disinfectants immediately after
reaching the residence, and the masks should be

To minimize the undue exposure and interaction
of the patient and the clinician the treatment
options have been categorized into emergency,
urgent and less urgent dental care procedures.
The conditions that requires emergency support
includes uncontrolled bleeding from oral cavity,
fast spreading facial space infections,
uncontrolled dental pain not responding to
medication, trauma to facial bones. These
emergencies should be scheduled immediate
appointment without delay.
Very urgent dental care conditions includes
pericoronits, acute pulpal and periodontal pain ,
activation of skeletal anchorage , localized
abscess, soft tissue injuries ,deep dental caries,
dry socket , suture removal , denture repair .
Before providing appointment for the treatment
of these conditions, a telephonic triage should be
done to confirm the relevant histories. The non urgent treatments include scaling, periodontal
therapy,
temporary
restoration,
dentinal
hypersensitivity. These cases requires telephone
triage followed by pharmaceutical support and
thorough home instructions. Appointments
should be given if the symptoms persists12,13,14.
This categorization is followed so that both the
patient and the clinician are least susceptible to
the spread of infection.
3.1 During Treatment
All the health care professionals should
mandatorily use personal protective equipment
which head cap, face mask, face shield, gown,
eye protectors, shoe covers, gloves. An N95 mask
or a combination of surgical mask and full face
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disposed safely or reusable masks should be
washed separately after soaking in soap and water
for few hours. The symptoms of covid-19 varies
from mild to moderate to severe depending upon
the immunity of the individual. Most of the early
stage diseases present with prodromal symptoms.
These cases need not necessarily seek for an
emergency medical care rather, isolate
themselves in room and observe for the progress
of the condition. In case of any respiratory
distress medical help should be sought. Elderly
individuals above sixty years and children below
ten years are advised for extra care as the
immunity status of these groups of people may
vary. As long as there is no vaccination for the
management of Covid -19, prevention and
precaution are the only measure to combat it. The
interplay of government, health workers, nonhealth workers, society, communities, families
and individuals is the only way to walk against it
for the time being.1,14,15,16
4.

3.
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(COVID-19). Indian
J
Pediatr.
2020;87(4):281-286.

CONCLUSION

The new coronavirus has spread so rapidly that it
has changed the rhythm of the globe. Once the
universe heals, we must craft measures to cope
with
the
challenges
together.
A pandemic is not new in human history. But
what makes the covid-19 pandemic special is that
it takes place in an unprecedented backdrop when
the interconnectivity and interdependence
between people, between countries and between
continents are so deep. The pandemic reminds us
that we need to stay humble in the face of
disasters. Every country or individual, regardless
of their geography, fortunes or political
ambitions, is equal. The novel coronavirus crisis
has ripped off all fanciful illusions and superficial
things now and has displayed the lasting value of
human life. Therefore it is important to be a
responsible citizen rather than being a good
citizen.
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