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Abstract. Corona virus (COVID-19) infection has been growing as a biggest threat to human
society. World Health Organization (WHO) has already declared it as a pandemic for the
whole world, with nearly six million positive cases. Highly contagious nature of the virus has
challenged the medical facilities of all the developed and developing country health system.
Early identification of the infection is very important to provide medical facilities and cease
the chain of infection to new persons. The symptoms such as fever, dry cough, breathing
issues generally show in patients not before 5-7 days. However, the patients feel the loss of
smell or taste (anosmia) as early as second day onwards due to the presence of virus in nose
and throat. Low-cost techniques such as SniffIn-sticks ® Smell Test and UPSIT etc. can be
used to test anosmia along with medically approved olfactory test leading to identification of
COVID-19 infections. With leading researchers findings anosmia test will be effective in
breaking the chain infection of COVID-19 virus. In the exit ports, anosmia test kits may be
added to thermal testing to identify the infected patients with low symptoms. Additionally,
home test kits may be developed at low cost and supplied for large scale testing of the
infection.

INTRODUCTION

Corona virus (COVID-19) is a large group
of viruses that consist of a core of genetic
material surrounded by an envelope with
protein spikes which gives the appearance
of a crown and in Latin is called “Corona”
and that’s how these viruses get their name.
There are different types of corona viruses
that cause respiratory and sometimes
gastrointestinal symptoms. Respiratory
disease can range from the common cold to
pneumonia and in most of the people the
symptoms tend to be mild. However, there
are some types of corona viruses that can
causes severe disease; these include the
severe acute respiratory syndrome by corona
virus first identifies in China in 2003 and
the Middle east respiratory syndrome
corona virus that was first identified in
Saudi Arabia in 2012 (de Wit et al., 2016).

Chen et al. (2020), reported that the 2019
novel corona virus was first identified in
China; it initially occurred in a group of
people with pneumonia who had been
associated with a seafood and live animal
market in city of Wuhan. The disease has
since spreads from those who sick to others
including family members and health care
staff. There are nearly millions of cases
present and has been spread to almost all
countries in the world.

It is known that corona viruses circulate
in a range of animals; sometimes these
viruses can make the jump from animals
to humans this is called spillover and could
be due to a range of factors such as mutations
in the virus or increase contact between
human and animals for example murska V
is known to be transmitted from camels
and Tsarskoe V from civet cats. The animal
reservoir of the 2019 novel corona virus is
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not known yet (WHO, 2020). The disease was
first identified in December 2019 in Wuhan,
the capital of China’s Hubei province, and
has since spread globally, resulting in the
ongoing 2019–20 coronavirus pandemic (Hui
et al., 2020). In a timeline that reaches the
present day, an epidemic of cases with
unexplained low respiratory infections
detected in Wuhan, the largest metropolitan
area of China’s Hubei province, was first
reported to the WHO Country Office in China,
on December 31, 2019. However, there is
instance of spilling of virus from human to
animals, COVID-19 infection in pet animals
such as dogs in China and recently to wild
animals where Bronx zoo tiger ‘Nadia’ tests
positive for Covid-19, develops dry cough,
loss of appetite in New York Zoo.

Corona virus disease 2019 (COVID-19)
infection is a contagious disease causing
severe acute respiratory syndrome as
identified by WHO (2020). SARS-CoV-2
corona virus or COVID-19 put into the
human host cells and to develop a strategy
to block it. Research findings showed that
SARS-CoV-2 requires a cellular protein or
protease present in the human body called
TMPRSS2 to enter hosts’ cells. This protease
is a potential target for therapeutic
intervention.

In a meeting on January 30, 2020, per the
International Health Regulations (IHR, 2005),
the outbreak was declared by the WHO a
Public Health Emergency of International
Concern (PHEIC) as it had spread to 18
countries with four countries reporting
human-to-human transmission Mahtani
(2020). On February 11, 2020, the WHO
Director-General, Dr. Tedros Adhanom
Ghebreyesus, announced that the disease

caused by this new CoV was a “COVID-19,”
which is the acronym of “coronavirus disease
2019” which is a novel (new strain of) virus
belonging to the coronavirus (CoV) family.
On March 11, as the number of COVID-19
cases outside China has increased 13 times
and the number of countries involved has
tripled with more than 6,41,6828 cases in 188
countries and over 3,82,867 deaths (Table 1),
WHO declared the COVID-19 a pandemic
(Gallegos, 2020; Ramzy and McNeil, 2020).
This virus the transmission is believed to
occur through respiratory droplets from
coughing and sneezing. Aerosol transmission
is also possible in case of protracted exposure
to elevated aerosol concentrations in closed
spaces. As is common with infections, there
is a delay between the moment when a person
is infected with the virus and the time when
they develop symptoms. This is called the
incubation period. A pooled analysis of 181
confirmed cases of COVID-19 the incubation
period for COVID-19 is typically five to six
days but may range from 2 to 14 days. 97.5%
of people who develop symptoms will do
so within 11.5 days of infection Lauer et al.

(2020). Presentations of COVID-19 have
ranged from asymptomatic/mild symptoms
to severe illness and mortality. Symptoms
may develop 2 days to 2 weeks following
exposure to the virus (CDC 2019). Fuk-Woo
et al. (2020), reported a case of five patients
in a family cluster, which confirmed Person-
to-person transmission of CoVID-19. Health
officials have identified evidence of
transmission along a chain of 4 “generations”
(a person who originally contracted the
virus from a nonhuman source infected
someone else, who infected another
individual, who then infected another

Table 1. World COVID-19 infection for different region (WHO, 2020)

Sl. No. Region Infection Cases Death

1 Africa 115639 2858
2 America 3022824 168553
3 Eastern Mediterranean 570 026 13 458
4 Europe 2 211 148 182 308
5 South-East Asia 309 597 8 610
6 Western Pacific 186 853 7 067

Total World 6416828 382867
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Figure 2. Testing statistics of COVID-19 (WHO, 2020)

individual), suggesting sustained human-to-
human transmission (Phelan et al., 2020).

The world COVID-19 positive cases have
been increased to 6.5 Million in five months
(Worldometers, 2020). The number of
confirmed cases of COVID-19 is lower than
the number of total cases (Fig. 1). The main

reason of this is limited testing, which need
to be increased for early detection of the
COVID-19 infection. Still testing has been
bottle neck in checking the spreading of
COVID-19 infection (Fig. 2). India is lagging
far behind in total testing (< 0.5% of total
population.

Figure 1. World trend of COVID-19 Infection (https://ourworldindata.org/)
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This shows the importance of alternative
testing technique for COVID-19. According
to Khan et al. (2020), the COVID-19 epidemic
became a serious challenge for the
healthcare authorities, scientific community,
and the infections controlling agencies
across China, in terms of spread, treatment,
and prevention. Pneumonia appears to be the
most frequent manifestation of infection,
characterized primarily by fever, cough,
dyspnea and bilateral infiltrates on chest
imaging (Huang et al., 2020). The overall
case fatality rate is uncertain but appears
to be around 3 percent and slowly sliding
upward.

Symptomatic result

Symptoms of COVID-19 can be relatively
non-specific and infected people may be
asymptomatic. Human infection with
COVID-19 leads to a wide range of clinical
manifestations ranging from asymptomatic,
mild, and moderate to severe (Fung et al.,

2020). The COVID-19 outbreak was
designated a pandemic on March 11th, and
has rapidly spread worldwide. Nations have
implemented disease control measures
including travel restrictions, expanded triage
and quarantine, and screening measures  like
temperature checkpoints (Xiaoting et al.,

2020). More than half of patients are a
febrile early in the disease course, and mild
or asymptomatic patients can spread SARS-
CoV-2 with high efficiency (Guan et al., 2020).
Besides cough, patients can present with
heterogeneous symptoms including sore
throat, headache, nasal congestion, anosmia,
tonsil swelling, and conjunctivitis. These
symptoms overlap with common diseases
including influenza and URIs, making
clinical diagnosis difficult. SARS-CoV-2 is
present in high concentrations in the nose and
throat in symptomatic and asymptomatic
patients (Zou et al., 2020).

Pneumonia of unknown cause detected
in Wuhan, China was first reported to the
WHO Country Office in China on 31
December 2019. As they were unable to
identify the causative agent, these first
cases were classified as “pneumonia of
unknown etiology”.

Common symptoms include fever, cough,
and shortness of breath. Other symptoms may
include muscle pain, diarrhea, sore throat,
loss of smell, and abdominal pain while the
majority of cases result in mild symptoms,
some progress to viral pneumonia and multi-
organ failure (Hopkins, 2020). In one of the
first reports on the disease, Huang et al.

(2020), illustrated that patients (around 41)
suffered from fever, malaise, dry cough, and
dyspnea. Chest computerized tomography
(CT) scans showed pneumonia with abnormal
findings in all cases. In general, estimates
suggest that 2% of the population is healthy
carriers of a CoV and that these viruses
are responsible for about 5% to 10% of
acute respiratory infections (Chen et al.,

2020). Clinical and preclinical research will
have to explain the pathogenesis of the
cytokine release syndrome (CRS) that is an
acute systemic inflammatory syndrome
characterized by fever and multiple organ
dysfunction. Cascella et al. (2020) details
explain features, evaluation and treatment
Coronavirus (COVID-19) for fatal cases,
encapsulates, asymptomatic cases, respira-
tory failure, sepsis, septic shock, and/or
multiple organ dysfunction, severe
pneumonia etc.

ANOSMIA WITH COVID-19

Anecdotal reports from clinicians and
patients during the 2019-2020 pandemic
suggest that infection with COVID-19 is
associated with high rates of disturbances
in smell and taste perception (anosmia/
hyposmia, ageusia and/or dysgeusia), (Gale,
2020; Bienkov, 2020). On March 20, 2020 the
Ear, Nose, and Throat Society of the UK and
the British Rhinological Society issued a
bulletin detailing a strong anecdotal
association between Covid-19 infection and
anosmia/hyposmia in physician reports from
South Korea, China, Italy, France and the
United States; this bulletin further argued
that individuals with new onset anosmia
should self-isolate based upon presumed
COVID-19 infection (Hopkins, 2020). Even
the American Academy of Otolaryngology
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proposed that anosmia, hyposmia and
dysgeusia (in the absence of other respiratory
disease) should be added tosymptoms used
for screening for COVID-19 infection, and
urged precautionary isolation for individuals
with these symptoms (Anosmia, 2020).

An analysis by a team at King’s College
London showed that 59% of COVID-19 positive
patients reported a loss of smell and taste,
compared with only 18% of those who tested
negative for the disease. These results were
much stronger in predicting a positive
COVID-19 diagnosis than self-reported
fever, he added (Koshay, 2020).

Recently Shannon (2020), reported that
lost sense of smell may be peculiar clue to
Coronavirus Infection. It differs from
hyposmia which is a decreased sensitivity to
some or all smells. However, olfactory and
taste disorders are well known to be related
with a wide range of viral infections (van
Riel et al., 2015). SARS-CoV has also
demonstrated in mice model a transneural
penetration through the olfactory bulb
(Netland et al., 2008). Moreover, angiotensin
converting enzyme 2 receptor, which is used
by SARS-CoV-2 to bind and penetrate into
the cell, is widely expressed on the epithelial
cells of the mucosal of oral cavity (Xu et al.,

2020). These evidences could explain the
underlying pathogenetic mechanism of
taste and olfactory disorders in SARS-CoV-2
infection. Characteristic of patients with
COVID-19 infection assessed for taste and
olfactory disorders. According to Giacomelli
et al. (2020), females reported OTDs more
frequently than males [10/19 (52.6%) versus
10/40 (25%), P=0.036].

Hopkins (2020), also found evidence for
the loss of smell as a symptom of COVID-19
infection. There is already good evidence
from South Korea, China and Italy that
significant numbers of patients with
proven COVID-19 infection have developed
anosmia/hyposmia may be some of the
hitherto hidden carriers that have facilitated
the rapid spread of COVID-19. In Germany it
is reported that more than 2 in 3 confirmed
cases have anosmia. In South Korea,
widespread testing has found that almost
30% of confirmed patients have anosmia as

the major presenting symptom. In addition,
there have been a ever increasing numbers
of patients presenting with anosmia in the
absence of any other symptoms. Iran has
reported a sudden increase in cases of
isolated anosmia, and many colleagues
from the US, France and Northern Italy have
the same experience. British Rhinological
Society and a group called Ear, Nose, and
Throat U.K. arguing that a loss of sense of
smell is a marker of COVID-19 infection.
British letter wrote that in South Korea, where
early testing was widespread, nearly 30
percent of patients testing positive for
virus have had anosmia as their primary
presenting symptoms in otherwise mild cases.
It is still possible that anosmia becomes an
important signal and a more prevalent
symptom for COVID-19 than for other kinds
of respiratory infections; it’s also possible that
it ends up being more similar to coughing – a
common symptom of COVID-19 but not a
clear sign of infection on its own. Gareth
(2020) explained experts also need to sniff
out whether the symptoms are an indication
of covid-19 or of allergies, colds, or seasonal
flu, which can all cause anosmia or ageusia.
Hopkins and Kumar (2020) went on step
further for warning the adults. If adults feels
the loss of smell but no other symptoms should
self-isolate for seven days alongside people
with more established symptoms. We might
be able to identify and reduce the number of
otherwise asymptomatic people continue
to act as vectors for infection.

The American Academy of Otolaryngo-
logy described that lost smell, as well as
distorted smell and taste, are being
commonly seen in otherwise healthy COVID-
19 patients. There is rapidly accumulating
anecdotal evidence that anosmia with
resultant dysgeusia are frequently reported
symptoms associated with the COVID-19
pandemic. Similar reports are surfacing
from multiple countries around the world
including the United States. The American
Academy of Otolaryngology–Head and Neck
Surgery (AAO-HNS), in an effort to find the
significance of these symptoms in diagnosis
and progression of COVID-19 infection, has
found the COVID-19 Anosmia Reporting Tool
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for Clinicians. Peter Brennan, Reader in
Physiology from the University of Bristol
says that COVID-19 could be killing off these
olfactory sensory neurons, keeping the signal
of what you’ve just smelled from getting to
your brain. A complete or partial loss of
the sense of smell (anosmia) has also been
reported during history finding in patients
eventually diagnosed with COVID-19 (Rabin,
2020). Weisberger  (2020) reported that up
to 70% of patients who test positive for
the coronavirus disease COVID-19 have
anosmia. It is still unknown that the
coronavirus wreaks havoc on our sense of
smell by killing olfactory sensory neurons,
by disrupting their function or by otherwise
impacting nasal olfactory tissues. More
research is required to understand this link,
but it has potential to provide a low-cost,
practical indicator so that people should get
self-isolated or got further testing.

Nerve cells responsible for smell may be
damaged by the virus and so went looking
through datasets to see if the cells contained
ACE2 and one other protein that helps
SARS-CoV-2 get inside cells. Brann et al.

(2020), suggested a possible mechanism
through which CoV-2 virus infection could
lead to anosmia or damage olfactory
organism in COVID-19 patients. Two
nasopharyngeal swabs and one sputum
sample were obtained and were found to be
positive for COVID-19 on quantitative reverse-
transcriptase – polymerase-chain-reaction
Two nasopharyngeal swabs and one sputum
sample were obtained and were found to be
positive for COVID-19 on quantitative reverse-
transcriptase polymerase-chain reaction
Transmission of  COVID-19 Infection from
an Asymptomatic contacts also in Germany
(Rothe et al., 2020).

This study can help India filter Covid-19
patients and silent carriers of novel
coronavirus better at a time when almost all
states have enforced partial or total lockdown
imposing curfew as experts say India has
reached the stage where community
transmission might take off (Dutta, 2020).

SCOPE OF ANOSMIA DETECTION
OF COVID-19

Most of the COVID-19 patient shows
symptoms like fever, dry cough and breathing
issues along with loss of smell and taste.
Sometimes, even COVID-19 infected person
sometimes do not have symptoms of
fever, cough or other typical symptoms,
experienced loss of smell, or ageusia, a
loss of taste. The British Association of
Otorhinolaryngology (ENT UK) identified
that the most of the asymptomatic patients –
ones who do not have a fever or a cough –
could show a loss of smell or taste as
symptoms after contracting coronavirus.

People with COVID-19 generally develop
signs and symptoms, including mild
respiratory symptoms and fever, on an
average of 5-6 days after infection (mean
incubation period 5-6 days, range 1-14 days).
Nearly 5% people showed only nasal
congestion when infected with COVID-19
virus. As we understand, the dissemination
of virus in the human body takes a slow pace.
The symptoms of it presence shows nearly
5 days after entering the body and sometimes
display of symptoms delayed as late as 28
days.

Numerous reports of loss of sense of
smell and taste have been received from
Iranian people as one of the most heavily
involved countries with COVID-19 during
the outbreak of the disease (Farda, 2020;
IFP, 2020). Michelen et al. (2020) found that
amongst individuals with sufficient symptoms
at RT-PCR test, prevalence of anosmia was
many fold higher (nearly 60%) in those testing
positive compared to those testing negative
(nearly 20.0%) for COVID RADAR survey. Loss
of smell may therefore be a good predictor
of COVID-19 infection (Thevarajan et al.,

2020). Russell et al. (2020) summarised the
evidence on the existence of anosmia and
ageusia an emerging COVID-19 symptoms in
order to better inform both oncology patients
and clinicians.
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The primary causes of anosmia include
obstruction (blockage) of the nasal passage-
ways, destruction of the tissue lining the nose
through inflammation or swelling, and a loss
of nerve transmission from sensory neurons
in the nose to the brain. However, COVID-19
found to infect the supporting cells of
olfactory glands in nose. Additionally, the
losses of taste and smell continue until the
virus stay at the throat region of the infected
person. It happens well before displaying
severe symptoms of the infection.

TECHNIQUES FOR ANOSMIA
DETECTION

It is very important to detect the virus through
low cost technique and at earlier stage of the
infection.  The standard olfactory techniques
can be directly used for identifying the
infection of COVID-19 at earlier stage.
However, testing at medilabs will take lot of
time and energy. The resources may not be
sufficient enough to meet the demand of the
infected patients and an asymptotic person.

UPSIT Technique

The Smell Identification Test™ [UPSIT] is a
comprehensive 40-item test. It is the most
reliable (test-retest r=0.94) and accurate
olfactory test available following the
worldwide standard for olfactory testing. It
is the most widely used olfactory test, having
been administered to nearly 1,000,000 people
worldwide. It is easily self-administered in
10-15 minutes. Developed at the University
of Pennsylvania with funding from the
National Institutes of Health, the UPSIT is
comprised of 4 booklets, each containing 10
microencapsulated (scratch & sniff) odors.

SniffIn-sticks ® Smell Test (SS)

The 12 odorants in the SniffIn-sticks ® test
are Orange, Leather, Cinnamon, Peppermint,
Banana, Lemon, Liquorice, Coffee, Cloves,
Pineapple, Rose, and Fish. The sticks were
placed 1 cm from one nostril and the patient
was asked to inhale with the other nostril
closed and the test repeated in the other
nostril. The subjects were asked to identify
the correct smell, from a set of four choices

for each item, from an answer card. First
response was taken and scored 1 for correct
and 0 for wrong answer (George et al., 2013).

INSIT technique

The essence of 10 commonly used items
were used as odorants. The essence of
cardamom, kewra, khus, lemon, mango,
orange, pineapple, rose, thinner, and vanilla
in 20-mL airtight bottles commercially
available were used. Cotton buds dipped in
the essence were used as test material, which
was placed 1 cm in front of the one nostril
with the other nostril closed and repeated in
the other side. The subjects were asked to
sniff and identify the smell from the answer
card containing four choices for each odorant.
The first response was taken and scored 1 for
correct response and 0 for wrong response
(Nehara et al., 2019).

Testing Ansomia at the check points

There is strict requirement of testing the
COVID-19 patients before entering into the
crowded places such as airport, railway
stations, bus stand or shopping malls etc.
The COVID-19 asymptotic patients need to
be traced out earlier to check the chain
transmission. There is also requirement to
identify the patients who are hiding the
symptoms by using medicines to reduce body
temperature or cough. Early detection will
also increases and ensure quick recovery.

Test kit consisting of 5 locally available
materials with distinct smell can be packed
in small use and through plastic tubes. The
materials should be in dust or grounded form
of uniform textural size to hinder their
identification visually. No label may be given
on the bottle of identical sizes to make them
ready for Olfaction identification test.
However, for quick testing, the identification
marks may be given below or side of the
bottle. Separate marked sheet may be used
to put the bottles on it.

The low-cost locally available material
may be used to identify the infected person.
This type of system can be produced locally
and at faster pace. Additionally, the sticks
used take the swab can also be dipped in the
bottles containing liquid form of the materials
and asked to identify by persons.
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LABORATORY TESTING OF COVID-19

Down the line, for confirmatory testing of
COVID-19 still Reverse-Transcription
Polymerase Chain Reaction (RT-PCR) test
has been entrusted with, as it directly tests
the presence of virus RNA (Green et al.,

2020). RT-PCR tests are fairly quick, sensitive
and very reliable, capable of producing
results within 3-4 hours, although this usually
takes longer for transportation of samples to
the facility and its return along with other
logistics.

Additionally, a pulse oximeter has been
used to check the blood oxygen level as a
symptom of COVID-19 infection if there is
no other known issue with the person
(Daily, 2020; Rauf, 2020). The pulse oximeter
transmits light from sensors on one side of
the device through the body part to sensors
on the other side. It calculates how much
oxygen is being transported through the
person’s bloodstream and displays the results
as a percentage within fifteen seconds (Daily,
2020). Low level of oxygen shows presence
of illness in the person and warns it of possible
danger.

DISCUSSION

This technique can give early warning of the
presence of the virus in the body particularly
nose or throat area. Most of the time the virus
may not started infecting the other people.
As of new cases, there is absence of the
symptoms like fever, cough etc. but infection
is at higher level requiring intensive care.
Loss of smell and taste may even be checked
at home without any equipment. But, COVID-
19 may not be only cause of loss of smell or
taste. However, unusual loss of smell or taste
after coming across some of the infected
person or surrounding may be used as
symptom for further checking and self
quarantine.

The huge loss of life due to COVID-19
infection in whole world is alarming to the
world leaders and economists. The identi-
fication has been challenging due to the
pattern of infection of COVID-19 virus. It
remains in winter sleep mode for at least one

week, without showing any visible symptoms.
So, the hosted person has no information of
its infection. However, unknowingly the
infected person continued his normal life and
infected the persons surrounding him. As a
general estimation one virus infected person
can directly infect at least 406 persons just
in a month and as per the chain reaction each
infected individual will infect next 406
persons since its gets the virus inside its body.
The spreading of the COVID-19 virus is going
to cause huge economic losses too. But, to
save life, early identification and treatment
is very much necessary all over the infected
areas and at the transportation port.

As we currently come across the share
of asymptotic cases of COVID-19 infection
has been in rise in different part of the world
(Cox, 2020), which needs more specific and
time bound research work. Additionally, the
loss of taste and smell may also be caused
due to sinucites, allergies, nasal polyps,
smoking, and specific medication including
aging over 60 years etc. (Takahashi, 2019),
may raises doubt on test results.

LIMITATIONS OF THE STUDY

In addition to COVID-19, loss of smell can also
result from allergies as well as other viruses,
including rhinoviruses that cause the
common cold. So, anosmia alone does not
mean you have COVID-19. Studies are being
done to get more definitive answers about
how common anosmia in people with COVID-
19, at what point after infection loss of smell
occurs, and how to distinguish loss of smell
caused by COVID-19 from loss of smell
caused by allergies, other viruses, or other
causes altogether. The research on anosmia,
as a symptom of COVID-19, is still in the
primitive stage. More research work in this
line should be carried out for early detection
of the infection.

CONCLUSION

Olfactory test has potential to identify COVID-
19 infections sometimes well before display
of primary symptoms like fever, dry cough
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etc. This will also give enough time for taking
medical treatment in advance and also break
the chain of infection, saving many potential
people coming in contact of the patient. The
low-cost system will further make the test
affordable for common people to protect
themselves from COVID-19 infection.
Additionally, at the transportation ports,
olfactory test could be included with thermal
scanning to reduce the percentage of
unidentified infected person for early
checking of the spreading of the virus.
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