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ABSTRACT

Recently coronavirus outbreak which started in Wuhan, China, has caused international concern that has affected more than 29 lakh
people worldwide and with no vaccine or specific antiviral drugs present as well as oblivious testing of carriers who are generally
asymptomatic, the use of general health intervention techniques are failing to comply. As compared to other epidemics like severe
acute respiratory syndrome-coronavirus (SARS-CoV) and the Middle-East respiratory syndrome (MERS-CoV), coronavirus (also
named as COVID-19) exhibit mild symptoms in the majority of cases. But in the case of a vulnerable population, it can prove to be
life-threatening. Relying on proper barrier technique, use of chest computed tomography scans, managing co-morbid conditions
of susceptible patients, identifying the pattern of disease spread as well as the use of polymerase chain reaction to assess the
specificity of cases will eventually prove to be efficacious since most of the positive cases are asymptomatic at the beginning which
poses a challenge to the primary health care physicians. The development of vaccines will also take some time so it is better to
know about COVID-19 better and also follow quarantine restrictions properly till then. In this review, we try to put forward all the
relevant studies which have been published by the end of March 2020 so as to summarize the natural history, diagnosis as well as
treatment strategies for eradicating COVID-19, which will help in managing this pandemic.
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Introduction respiratory syndrome (SARS-CoV-2) caused atypical pneumonia

in a few cases which had a possible origin in the wet markets in the

All the subtypes of coronaviruses (CoV) come under the city of Wuhan, China.” Later on, when the spread increased many
Coronaviridae family. They are pleomorphic RNA viruses  folds which resulted in the World Health Organization (WHO)
which contain crown-shaped protein subunits with a size of acknowledging this coronavirus as a public health emergency
80-160 nm and polarity of 27-32 kb. Due to the enormous of international interest (PHEIC).P It was found out that CoV
rate of recombination of coronavirus which in turn because was structurally related to the SARS virus which caused severe

of various transcription anomalies and changes in RNA  respiratory distress. Earlier epidemics, that is, SARS and the
dependent RNA polymerase enzyme, the mutation in CoV  Middle-East respiratory syndrome (MERS) caused havoc and
is higher. From November—December 2019, severe acute had caused a lot of fatalities as well as problems for the medical
fraternity."! Since coronavirus has been stated as a PHEIC, it will
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prioritize the disease in all the countries wherein global effort will
be put into place to halt this outbreak.”) CoV has spread quickly
throughout East Asia as well as Europe amidst strict lockdowns

and quarantine.l! As of April 25®, 2020, according to WHO,
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almost 210 countries are affected, with close to 29 lakh people
suffering from this viral disease and with 200,568 deaths, thus a
pandemic has been declared with the United States of America
being the current hotspot for this outbreak where more than 9
lakh people are CoV positive and there is around 52,000 deaths
reported [Table 1].

Epidemiology of Covid-19

The local outbreak from exposure to the above wholesale food
market marks the first phase. From the first case in December
2019 the epidemiological analysis showed that already at this
early stage, the person-to-person transmission had taken place
through close contact. The second phase began on 13 January,
characterized by the rapid expansion and spread of the
virus within hospitals (nosocomial infection) and by family
transmission (transmission by close contact). As of January 23,
29 provinces of China, plus six foreign countries, had reported a
total of 846 confirmed cases, an increase of about 20 times since
the first phase. The third phase started on January 26, which is
characterized by the rapid increase in cases of conglomerates.”
Li and his colleagues described the first 425 cases found in
Wuhan, which was the epicenter of this outbreak and defined the
earliest known detailed clinical and epidemiological description
about the spread of COVID-19. In this study, it was found that
the elderly population who are above 60 years of age and had
other comorbid conditions were more setiously affected than
the younger and healthier population with severe breathlessness
being most common. Surprisingly children who were less than
14 years of age were less affected with only mild symptoms
which would, later on, affect the balance ratio of population
between young and old people in a community.¥ Italy suffered
from significant mortality with a rate of not less than 8-9%
due to this disease, and another reason is that it has the second
largest population of older people, who generally have weaker
immunity and others associated pathological conditions, such as
heart disease, hypertension, diabetes, cerebrovascular disease, etc.,
While in comparison, China, where the disease actually started,
suffered only 2-3% of mortality. Most countries suffer from the
shortage of medical staff, ventilators, and personal protective
equipment, which also contributes to the increased mortality and
morbidity of this viral disease. The countries affected by it suffer
a total block; therefore stage 111 (person-to-person contact) is
controlled to interrupt the viral load chain in their population.

Natural history and clinical features of Covid-19

Mostly coronavirus causes respiratory and enteric diseases in
human beings. SARS and MERS caused major outbreaks in
the human population in the years 2003 and 2012 respectively
which had mortality rates between 10 and 40%. Current
coronavirus (SARS-CoV-2) has a lot of genomic similarity with
the main SARS virus but the former has a higher spread.” The
disease starts when a human inhales the viral particles through
infected droplets or fomites and the virus travels down to lower
respiratory airways. In the respiratory system in order to enter the
alveolar epithelial cell, the virus binds to the cell through ACE2
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enzyme receptors.”! Virus alters the normal respiratory cell and
induces a massive cytokine release which induces inflammatory
damage and it also activates other inflammatory chemokines
from surrounding vascular endothelial cells of the alveolar
capillaries, which then continue this inflaimmatory damage
cycle. This excess of inflammation causes lung damage through
severe pneumonia and spreading to involve other organs with
time leading to multi-organ failure.” Researchers also found out
that the novel coronavirus originated from wild bats, which was
also responsible for the SARS epidemic. Modes of transmission
include a person-to-person transmission especially respiratory
droplets due to sneezing or coughing by an infected individual
as well as fomites where coronavirus can persist for a few hours
to few days.'” Even in hospitals, petson-to-person transmission
can occur easily leading to the spread of this infection.""! Social
distancing as well as washing hands with soap or using hand
sanitizers having around 70% concentration of alcohol prove
to be effective in controlling the spread of this infection. For
health professionals; adequate masks, gloves as well as personal
protective equipment are essential.'” Researchers like Huang ez a/.
conducted a study on 41 confirmed COVID patients. The major
clinical features which were visible in patients were fever, myalgia,
dyspnea, dry cough. The uncommon symptoms noticed were
anosmia, cough with sputum production, headache, and diarrhea.
Chest X-ray showed opacities bilaterally in the lung region which
could be further persuaded in computed tomography (CT scan).
CT scan was also helpful in detecting early cases which were
not evident in chest X-ray. The serious cases ended up in septic
shock, acute respiratory distress syndrome, kidney damage,
etc.l” Therefore, the categotization of COVID-19 was based
on the severity of infection from asymptomatic, mild, moderate,
and severe viral infection.” It was also dependent on CT scan
findings which denoted the level of severity of spread in the lungs
resulting in mild to severe pneumonia cases [Table 2]. Another
study carried out by Chen ¢/ a/. inferred that older people with
other co-debilitating conditions like diabetes, hypertension,
cardiovascular diseases, etc., were more susceptible to a serious
form of COVID-19 disease due to less immunity.!']

Radiology of lesions in Covid-19

Chest CT scan usually gives a much better visualization of
the lung pneumonia and its spread. Initially, it is diffuse
opacities affecting different airways.'" Later on, ground-glass
opacities were noticed in mild cases whereas bilateral lung
involvement with consolidation was seen in the intensive care
unit patients.”! Another study in 21 patients revealed, that
initial chest CT showed bilateral lung involvement in 86% of
patients.I"”” Predominantly ground-glass opacity was seen in
58% cases whereas consolidation is seen in 28% cases."! The
major differences in the chest CT findings between COVID-19
and other epidemics like SARS and MERS, was the bilateral
lung involvement in the former as compared to later cases
had unilateral involvement [Table 3]. Other features of
pneumonia-like pleural effusion, lymphadenopathy, or alveolar

space cavitation was not seen in CVID-19 affected patients.['"
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Table 1: Stages of pandemic

Stage 1 When cases of infection are imported into a country which
wasn’t the source of the infection.

Stage 2 The second stage of an epidemic is when there are cases of
local transmission within the country.

Stage 3 Community transmission where it becomes hard to track the
chain of transmission of the virus in a large number of cases.

Stage 4 When an infection becomes endemic in some countries and

keeps resurfacing round the year.

Table 2: The severity of COVID-19 with their diagnostic

criterial!

Asymptomatic ~ Chest X-ray is normal but the RT-PCR shows positive

infection viral infection.

Mild Cases show low-grade fever, cough, pharyngitis,
sneezing. Few cases also show nausea, diarrhea, etc.
pharyngeal congestion is noted on physical examination
of the suspected case.

Moderate Productive cough with developing pneumonia and
increased episodes of fever and cough. At this stage,
the CT image of the lungs starts showing opacities.

Severe Respiratory distress is evident with full-blown
pneumonia, hypoxia, cyanosis along with fever, cough,
and diarrhea. Oxygen saturation is also affected.

Critical Acute respiratory distress syndrome, septic shock, heart

failure, kidney failure can occur in end-stage cases.

Table 3: Patterns seen in CT scan of the lungs in
COVID-19 affected patients who were diagnosed with

pneumonia’®
Ground-glass opacities +/-consolidation Prominent
Pure consolidation Rare
Multiple lesions Prominent
Bilateral involvement Prominent
Posterior part/lower lobe predilection Prominent
Peripheral/subpleural distribution Prominent

Ground-glass opacity with superimposed thickening
of interlobular septa

Can be present
Air-filled bronchi on a background of aitless lung Can be present
Atoll sign with dense crescent formation on high- Rare
resolution CT

Pleural effusion Rare

Cavitation, calcification, lymphadenopathy Absent

Pathogenesis of Covid-19

Virus entry to the human cells is initiated by binding of the viral
spike protein to the affected human cell particularly alveolar
epithelial cells. After entering the cell, the viral genome causes
an alteration in the genetic expression of the host cell so as
to generate accessory proteins which help the coronavirus to
further develop and spread to other host cells. Earlier similar
viral epidemics like SARS and MERS affected the cells by
binding to their Angiotensin-converting enzyme receptor-2 on
the cellular membrane in case of SARS infection and dipeptidyl
peptidase -4 enzyme receptor in case of MERS, which facilitated

the entry as well as the propagation of the viral particles.
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Viral RNA after entering the cell starts using host machinery
in the cytoplasm to make new viral proteins. Genomic RNA is
encapsulated and polyadenylated and encrypts various structural
and non-structural polypeptide genes. These polyproteins are
fragmented by proteases that display chymotrypsin-like activity."
The resulting complex drives (-) RNA production through both
replication and transcription to encoding structural proteins.!'®
Virions are formed by the combination of the viral nucleocapsid
as well proteins which are synthesized by the host cell (which
in COVID-19 is the alveolar epithelial cell). They enter the
endoplasmic reticulum from where the virions bud off the
cytoplasm of the host cell by exocytosis and are released into
the bloodstream. These virion particles later infect other organs
like the liver, kidney, intestine, and other parts of the respiratory
tract.'! COVID-19 has a higher rate of transmission as compared
to the MERS and SARS infections as the former shows a higher
replication rate (RO) which leads to its faster spread in the human
population.” Recently, it has been suggested that a spillover of
the viral particles from Bats with Pangolin as an intermediate
host has led to the viral outbreak in the human population. This
depends upon the ACE2 receptor similarity in these animals and
some resemblance to the human population.”

Diagnosis of Covid-19

Various tests have been in place to diagnose COVID-19 with
precision. Serological tests usually comprise enzyme-linked
immunoassay or in some cases, western blot can also be used.
The clinical samples which are taken from the suspected cases
are Nasal secretions, oral swabs, sputum, bronchoalveolar
lavage, blood, etc., Pool testing is also being considered as an
alternative method for assessing community spread easily and
cost-effectively. But as of now, the researchers have shown that
the gold standard for identifying the COVID-19 viral particles
is real-time polymerase chain reaction (RT-PCR) which is
specific for the viral RNA. Northern blot hybridization, as well
as immunofluorescent assay, has also been used to detect viral
RNA and other viral antigenic components.'” Many countries
are in the process of developing rapid detection kits that detect
viral exposure after around 7—10 days after viral contact. But
they are less reliable as compared to RT-PCR.

Treatment options and strategies

There is no specific treatment as of now for the novel
coronavirus infection. Usually, the symptomatic patients are
given supportive care with adequate hydration as well as the use
of antipyretics for fever. Severe cases need mechanical intubation
and ventilation so that the regular supply of oxygen is maintained
in debilitated lungs affected by the coronavirus. Clinical trials
for the possible drugs have also begun in many countries for
regulatory approval. Some researchers also link to a promising
co-relation between Bacillus Calmette-Guérin vaccine and its
beneficial effect on increasing immunity against coronavirus
however, WHO has yet to verify this claim. Research is going
on related to many antivirals that can prove effective in tackling
coronavirus like- remdesivir, lopinavir, ritonavir, favipiravir, etc.,
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Trials are also going on regarding hydroxychloroquine in the
treatment of coronavirus affected patients. Recently in China, a
randomized human trial was carried out in relation to remdesivit,
which failed to improve the condition in many patients."”
FDA, as well as other regulatory agencies, are still working on
the development of a vaccine for the general public against

this virus.!"”

! Plasmapheresis is also being cartied out for using
the convalescent serum antibodies of the coronavirus healed
patients and providing it to serious patients, which has met with
some success rate in a few nations.”” It is extremely important
that different types of pneumonia as well as respiratory distress,
for example, associated with influenza, bacteria’s as well
mycoplasma, etc., are also differentiated from coronavirus acute
respiratory distress syndrome since the treatment for them will
be entirely different which is vital for the physicians especially
working in intensive care units. For handling coronavirus
epidemic all the medical health professionals should be aware
of proper barrier technique as well they should be equipped
with rapid diagnostic methods which have high specificity as
well as sensitivity since it has been reported that around 40%
of cases are asymptomatic who turn out to be positive later
on but are infectious in the eatly stages also. It is imperative
to understand the importance of pathogenesis and modes of
transmission of coronavirus before treatment is devised. This
review presented important points that will help in diagnosing
and in turn handling serious as well as susceptible patients in
a better manner by our primary health care officials who are
facing this crisis in the frontline. As of now human trials for a
vaccine for COVID-19 is still in progress, it will be all the more
critical to reduce the morbidity as well as mortality associated
with this disease by early diagnosis and quarantine. It is also
important to keep in mind about the comorbid conditions of
the elderly since those make them vulnerable to the viral attack
and subsequent mortality. This article also provides a clue to the
replication rate as well as genomic know-how of this particular
virus which is important in assessing the community spread of
the outbreak as well as the importance of polymerase chain
reaction, which currently is the only technique that is providing
a specific result using CoV genomic sequences and describes the
relation between other similar outbreaks of SARS and MERS,
which will help the frontline medical professionals in developing
treatment strategies in similar lines to these epidemics which
happened in the past.

Conclusion

This coronavirus pandemic has posed a great threat to mankind
and worldwide more than 29 lakh people have been affected
by this viral disease and the numbers ate still increasing every
day. Therefore, it is the need of the hour, for rapid diagnosis
and constant surveillance as well as social distancing to halt
the progression of this deadly virus spread in the near future
especially in developing countries where there are insufficient
medical facilities and personnel as well as promote pool testing
which is more cost-effective approach. It is vital to understand
the biology of this virus so that vaccine or treatment strategies
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can be developed at the earliest so that further community
spread is averted.
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