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Abstract

The commencement of the 21 century has witnessed deadly viral infections mainly SARS-CoV and MERS-CoV in 2002 and 2012

subsequently. The current decade further ascended with the emergence of the first outbreak of pneumonia of unknown origin from

Wuhan City, China which was later identified exclusively as the epicenter of the disease and later linked to the spread of the dis-

ease resulting in pandemic [1]. Genomic analysis revealed that SARS-CoV-2 is phylogenetically related to severe acute respiratory

syndrome-like (SARS-like) bat viruses, therefore bats could be the possible primary reservoir. The intermediate source of origin

and transfer to humans is not known, however, the rapid human to human transfer has been confirmed widely. There is no clinically

approved antiviral drug or vaccine available to be used against COVID-19. However, few broad-spectrum antiviral drugs have been

evaluated against COVID-19 in clinical trials, resulted in clinical recovery. In the current review, we summarize and comparatively

analyze the emergence and pathogenicity of COVID-19 infection and previous human coronaviruses severe acute respiratory syn-

drome coronavirus (SARS-CoV) and middle east respiratory syndrome coronavirus (MERS-CoV). This article gives a brief view about

this new virus [2]. Since knowledge about this virus is rapidly evolving and under research, readers are urged to upgrade themselves

regularly [3].
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Introduction

The name “Coronavirus” was coined from the word “corona”
that is, a crown depicting its crown-like morphology as seen under
the electron microscope in 1968. Coronavirus is spherical; single
stranded, enveloped RNA viruses from 60 to 140 nm in diameter
and covered with club shaped glycoprotein when observed in
electron microscope. According to the International Committee
on Taxonomy of Viruses, coronavirus is belonging to order Nido-

virales, family Coronaviridae, and subfamily Coronavirinae. Based

on serological evidences, coronavirinae is divided into four genera:
Alphacoronavirus (a), betacoronavirus (), gammacoronavirus (Y),
and deltacoronavirus (8). Some of them were affected human and
causes respiratory infection as well as other affected to animal such

as cats, mice, pigs, and dog.

This decades first corona virus that emerged on exposure to the
Huanan seafood wholesale market in Wuhan City, Hubei province

of China with a population of over 11 million people was named as
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Figure 1

SARS-CoV 2 or 2019 - nCoV and the disease it caused was named
as Severe Specific Contagious Pneumonia (SSCP) [1]. The novel co-
rona virus 2019-nCoV is an enveloped RNA virus that belongs to
a member of genus Betacoronavirinae, subgenus Sarbecovirus of
Orthocoronavirinae sub family, ranging from 60 nm to 140 nm in
diameter with spikes like projections of glycoproteins on its sur-
face and is entirely different from the viruses that caused SARS and
MERS [4].

There have been two events in the past two decades wherein
crossover of animal betacorona viruses to humans has resulted in
severe disease. The first such instance was in 2002- 2003 when a
new coronavirus of the 3 genera and with origin in bats crossed
over to humans via the intermediary host of palm civet cats in the
Guangdong province of China, named as Severe Acute Respiratory
Syndrome (SARS) that nearly affected 8422 people, mostly in China
and Hong Kong and caused 916 deaths (mortality rate 11%) be-
fore being contained. Almost a decade later, in 2012, Middle East
Respiratory Syndrome (MERS) also of bat origin, emerged in Saudi
Arabia with dromedery Camels as the intermediate hosts and af-
fected 2494 people and 858 deaths (mortality rate 34%) [2]. To
assess the magnitude of the risk posed by these novel virus, there
are three parameters to be understood : (I) transmission rate that
denotes the number of newly infected people from a single case
(IT) case fatality rate which is the percentage of cases that results
in death and (III) to determine whether asymptomatic transmis-
sion is possible. As per WHO, current estimates of 2019-nCoV case
fatality rate suggest that it is less deadly than the previous corona
viruses, but the infection seems to spread at a rapid rate more eas-
ily. Rate of reproduction of 2019-nCoV ranges 2 to 2.5% [5].
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Epidemiology
In December 2019, China reported a number of pneumonia
cases of unknown etiology. The surveillance system was activated
and respiratory samples of patients were sent to reference lab for
etiologic investigation. On December 31% 2019, China informed
WHO about the onset of deadly pneumonia illness. On January
9, WHO issued a statement saying that Chinese researchers have
made a "preliminary determination” of the virus as a novel Corona
virus [6] that had >95% homology with the bat virus and >70%
similarity with SARS-CoV. In a meeting on January 30, as per the
International Health Regulation (IHR), the outbreak was declared
as Public Health Emergency of International Concern (PHEIC) as it
had spread to 18 countries with four countries reporting human to
human transmission [7]. On February 11, WHO announced a name
for the new coronavirus disease as COVID-19. An additional land-
mark occurred on February 26, as the first case of the disease not
imported from China, was recorded in United States [7]. On March
11, its status was amended to pandemic. On 20" April, the virus
spread had been recorded in almost 210 countries and territories

around the world and 2 International conveyance.

As on September 28", a total of 33,361,560 cases has been
reported. Almost 76,24,690 (99%) are considered as mild cases
and 65,071 (1%) are critically ill. About 25,671,799 cases had an
outcome. 24,668,608 (96%) people had recovered and 10,03,191
(4%) deaths had been recorded globally. In present scenario, USA
has recorded most number of cases (72,87,561) worldwide [5]. In
India, the first case of COVID -19 was reported on January 30, in
Kerala, which soon turned into 3 cases on February 3%, all were
students who had returned from Wuhan, China. As on September
28™, The Ministry of Health and Family Welfare in India has con-
firmed a total of 60,83,888 cases, 9,67,381 (15.81%) active cases;
50,20,881 (82.58%) recovered and 95,626 (1.57%) deaths. Maha-
rashtra bears maximum number of cases (13,39,232 case) followed
by Andhra Pradesh (6,75,674 cases) and Tamilnadu being the third
leading state with a total of 5,80,808 cases (46,341 active, 9313
deaths and 5,25,154 recovered). The first case in Tamilnadu was a
45 year old male from Kancheepuram, who returned from Oman to
Chennai airport on 28" February, 2020. He was tested positive for
COVID-19 on 7" March.

Clinical manifestations

COVID-19 typically causes flu-like symptoms including a fe-
ver and cough. Middle aged and elderly patients with underlying
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chronic diseases were found to be more susceptible to respira-
tory failure and thereby have poor prognosis. Disease in pregnant
women, neonates, infants and children were also reported, but
significantly in milder form than their adult counterparts [3]. Male
predisposition (76%) of the disease had been observed. Person to
person transmission occurs primarily via direct contact or through
droplets spread by coughing or sneezing from an infected individ-
ual [8].

The symptoms of COVID-19 infection appears during an incu-
bation period that ranges from 4 to 14 days, with a median of ap-
proximately 5.2 days. This period depends on the age of the patient
and status of the patient’s immune system [8]. The most common
symptoms at illness onset are fever (99%), fatigue (70%), dry
cough (60%), myalgia (44%) and dyspnoea (26%). Less common
symptoms are headache, dizziness, diarrhoea, nausea and vomiting
47. Symptoms such as pharyngeal pain, dyspnoea, dizziness, ab-
dominal pain and anorexia are more likely to be present in patients
with severe illnesses 27. In addition, patients who are elderly, have
underlying co-morbidities including hypertension, diabetes, car-
diovascular disease and cerebrovascular disease are more likely
to have adverse outcomes [9]. The most common complication of
COVID-19 are Acute Respiratory Distress Syndrome (ARDS) which
is due to occurrence of cytokine storm that results in exaggerated
immune response, immune regulatory network balance and finally

to multi organ failure.

Pathogenesis

The pathophysiology of unusually high pathogenicity for SARS-
CoV or MERS-CoV has not been completely understood. Early stud-
ies have shown that increased amounts of proinflammatory cyto-
kines in serum (eg, IL1B, IL6, IL12, IFNy, I[P10, and MCP1) were
associated with pulmonary inflammation and extensive lung dam-
age in SARS patients. 22 MERS-CoV infection was also reported to
induce increased concentrations of proinflammatory cytokines
(IFNy, TNFa, IL15, and IL17). 23 We noted that patients infected
with 2019-nCoV also had high amounts of IL1B, IFNy, IP10, and
MCP1, probably leading to activated T-helper-1 (Th1) cell re -
sponses. Moreover, patients requiring ICU admission had higher
concentrations of GCSF, IP10, MCP1, MIP1A, and TNFa than did
those not requiring ICU admission, suggesting that the cytokine
storm was associated with disease severity. However, 2019-nCoV

infection also initiated increased secretion of T-helper-2 (Th2) cy-
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tokines (eg, IL4 and IL10) that suppress inflammation, which dif-
fers from SARS-CoV infection. 22 Further studies are necessary to
characterise the Th1l and Th2 responses in 2019-nCoV infection
and to elucidate the pathogenesis. Autopsy or biopsy studies would
be the key to understand the disease [10].

Investigations and treatment

The most common laboratory abnormalities among patients
hospitalized with COVID-19 are marked lymphopenia, prolonged
prothrombin time, elevated lactate dehydrogenase, C reactive pro-
tein, and elevated D-dimer. These laboratory abnormalities are
similar to the ones seen in SARS-CoV and MERS-CoV infections
[9]. A CXR of an affected individual shows bilateral infiltrations.
Multiple, patchy, sub-segmental or segmental ground-glass den-
sity shadows classified as “paving stone-like” changes by fine-grid
or small honeycomb-like thickening of interlobular septa seen on
CT chest [11]. A throat or nasopharyngeal swab tested for reverse
transcriptase polymerase chain reaction (RT-PCR) to detect SARS
- CoV 2. ICMR has recommended the use of rapid antibody testing

for coronavirus diagnosis in high containment zone on April 2™.

At present treatment involves essential supportive and symp-
tomatic measures as there are no specific antiviral drugs or vac-
cines against covid-19 for potential therapy of humans. The only
option available are broad spectrum antiviral drugs like nucleoside
analogue or HIV protease inhibitor that could attenuate viral in-
fection or hydroxychloroquine phosphate or interferons or intra-
venous Immunoglobulin, until the specific drug of choice becomes
available [8]. Other measures includes Renal replacement therapy
or plasma infusion of patients recovered from COVID-19. In hypox-
ic patients, provision of oxygen through nasal prongs, High Flow
Nasal Cannula (HFNC), non invasive ventilation were indicated. In
some cases, mechanical ventilation or Extra Corporeal Membrane

Oxygenation (ECMO) support were needed.

During the SARS outbreak in 2003, corticosteroid therapy was
used to reduce inflammatory-induced lung injury. In Covid-19, too,
many countries are investigating the effectiveness of corticosteroid
therapy on patients with an acute respiratory infection. Also, the
World Health Organization (WHO) has prioritised the evaluation
of corticosteroids in clinical trials to assess safety and efficacy. In
interim guidelines on Covid-19 treatment released on May 27, the
WHO has recommended “against the routine of systematic corti-

costeroid” for treatment of viral pneumonia. It said a systematic
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review and meta-analysis of the impact of corticosteroid therapy
on persons with SARS-CoV-2, SARS-CoV and MERS-CoV revealed
corticosteroids did not significantly reduce the risk of death, did
not reduce hospitalisation duration, ICU admission rate and/or use

of mechanical ventilation, and had several adverse effects [12].

Favipiravir is an anti-viral drug and it is approved in Japan for
treating influenza. It is currently being tested in 18 clinical trials
for Covid-19 and results from two studies have shown a positive

outcome, while data from other trials is awaited [13].

Prevention

To reduce the risk of transmission in the community, Health pro-
motion - non pharmacological interventions such as individuals ad-
vised to maintain good hydration and nutrition, to follow frequent
hand wash with a sanitizer or soap and water, avoid touching their
face often and to maintain social distancing by avoiding close con-
tact (1meter or 3 feet) with people who are unwell, to avoid unnec-
essary, non - essential travel to places with ongoing transmission
and to practice respiratory hygiene by using elbows while sneez-
ing or coughing and to wear face mask. Disaster mitigation such
as isolation of the suspected individuals in hospital or anyone who
had contact but shows no symptoms at their home, setup of more
hospitals with multi infrastructure required to deal with infected
cases, a clear direct public awareness campaign and lock down of
public were followed. Use of Personal Protective Equipments (PPE)

by health care providers also play a major role in prevention.

Severe years after the global epidemic of SARS-CoV and MERS-
CoVithe current SARS-CoV 2/2019-nCoV outbreak serves as a re-
minder of how novel pathogens can rapidly emerge and spread
through the human population, which may eventually cause severe
public health crisis [9]. Similar to previous outbreaks, the current
scenario which was indeed expected will be contained and end in
apparent triumph in the near future under the collective effort of
virologists, medical professionals, pharmacology and epidemiol-
ogy researchers along with political and public support that works

globally in network mode [14].

However the real question is how are we planning to counter
the next zoonotic disease which may occur within next 5 to 10
years or even within a lesser span of time. Extensive researches
on such viruses are typically conducted only when they result in

specific disease outbreak as they are not isolated and studied prior
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to the outbreak [8]. More focus on screening, identification, isola-
tion and follow-up of cases should be cultivated. Designing anti-
viral drugs and vaccines against several other emerging diseases
in advance will help in development of suitable therapeutic agents
against the same, but until then we must rely exclusively on vari-
ous control and preventive measures to prevent these virus spread

from becoming epidemic or pandemic [15].

Conclusion

This new virus outbreak has challenged the economic, medi-
cal and public health infrastructure of a country. More so, future
outbreaks of various viruses and pathogens of zoonotic origin are
likely to be expected. Therefore apart from curbing this outbreak,
efforts should be made to device comprehensive measures to pre-

vent and control further outbreaks [5].

With this emerging battle against this deadly virus, the WHO
has strategized to interrupt human-human contact, isolate patients
at early stages, identify and reduce transmission from the animal
source, address crucial mysteries about the virus and accelerate re-
search, communicate information correctly to the public and mini-

mize the social and economic impact [16].
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