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ABSTRACT
Coronaviruses have formerly been considered as quite harmless respiratory viruses for humans. After two previous 
outbreaks of severe respiratory tract infection, caused by two different coronavirus namely the Severe Acute 
Respiratory Syndrome Coronavirus (SARS-CoV) and the Middle East Respiratory Syndrome Coronavirus (MERS-
CoV), this is the third time when a totally different type of coronavirus named as COVID-19 emerges and infect 
human population all over the World. This virus originated in bats and was transmitted to humans through some 
unknown intermediate species in Wuhan, Hubei province, China in December 2019. The infection of COVID-19 
transmits by inhalation or contact with aerosols of infected patient and the incubation period vary from 2 days 
to 14 days. The symptoms disease are mild in most people and includes Sore throat, cough, fever and fatigue 
but in some patients (usually the elderly and those with some underlying disease), it may progress to pneumonia, 
Acute Respiratory Distress Syndrome (ARDS) and multiple organ dysfunction or failure. All these facts brought 
coronaviruses globally to limelight and also highlighted the necessity of controlling these pathogens. 
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INTRODUCTION

The new coronavirus family member that is named as 2019 
novel coronavirus (2019-nCoV) or the Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) is rapidly spreading across 
the globe [1]. Till 06 June 2020 around 6.54 M cases of COVID-19 
and 387 K deaths have been reported [2]. India has reported 237 
K cases till date. Fortunately so far, In India children have been 
infrequently affected with no deaths. But some children develop 
Kawasaki disease like symptoms linked with COVID-19 infection. 
This article gives panorama about this newly emerged virus.

HISTORY

Coronaviruses are largest group of single stranded positive sense 
RNA viruses that are 125 nm in diameter [3] enveloped, no 
segmented and composed of four genera (alpha, beta, gamma and 
delta) [4]. Viral genome contains four proteins namely Membrane 
[M], Spike [S], Envelope [E] and Nucleocapsid [N] proteins. 
Among these the spike protein plays the most important role in 
entry of virus. The Spike protein is the main protein that assists 
the virus in receptor-binding and its subsequent entry into host 
cells, and is therefore considered as the major therapeutic target 
[5]. The Membrane and Envelope proteins play major function in 
viral assembly, and the Nucleocapsid protein is necessary for RNA 
synthesis [6].

At the time of initial outburst of Severe Acute Respiratory Syndrome 
(SARS), very little knowledge about these coronaviruses and their 

pathogenesis is available to the researchers and they are thought to 
be the pathogens causing only mild illnesses, such as the common 
cold [7]. In the year 2003 after SARS pandemic [8], it became clear 
to the Scientific World that these are not ordinary viruses but they 
can because deadly infections among humans. Therefore, attention 
should be given to these new pathogens. The SARS-CoV outbreak 
started in Guangdong, China, and spread too many countries in 
Southeast Asia, North America, Europe, and South Africa. SARS 
CoV after infecting about 8000 people and after taking lives of 
around 774 patients finally disappeared in 2004. But later it was 
found that SARS-CoV like infections was seen in bats. It was 
further demonstrated that these viruses infecting bats have the 
ability to infect humans also and possibility of the re-emergence of 
SARS-CoV or SARS-CoV-like viruses.

About nine years later in June 2012 another highly infectious and 
novel coronavirus appeared in Middle East. This coronavirus also 
causes respiratory illness and was known as MERS-CoV. MERS-
CoV was first isolated from the sputum of a male patient who 
died from acute pneumonia and renal failure in Saudi Arabia [9]. 
Symptoms associated are non-specific but many patients lost their 
lives with severe respiratory distress. These patients usually have 
a travel history and that led to its transmission outside Arabian 
Penninsula and soon it becomes Global concern [10]. Similar to 
SARS-CoV, health professionals are the frontliners and are at 
higher risk of acquiring the infection [11]. However, in comparison 
with SARS-CoV, the case fatality rate associated with MERS-CoV 
is much higher. But one major difference exist between these two 
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coronaviruses is that one SARS-CoV infected patient can transmit 
the disease to approximately four other people but a MERS-CoV 
infected patient can only infect one person. Both SARS and MERS 
share similar features like nosocomial mode of transmission, 
replication in lower respiratory tract.

MERS-CoV possesses larger genome and eight accessory proteins 
while SARS-CoV has a relatively small genome size and five 
accessory proteins [12]. These features enable these viruses to evade 
the host immune system by majorly affecting the innate immune 
response [13]. 

ORIGIN OF COVID-19

In December 2019, third time a different zoonotic virus emerged 
that has crossed the species to infect humans. This virus has first 
reported in Wuhan, China where a cluster of patients developed 
pneumonia with unknown ethology as reported by the WHO. This 
virus was provisionally named as 2019-nCoV and then named as 
novel COVID-19 virus by WHO in February 2020. This virus was 
initially found different from the last two viruses of coronavirus 
family and the respiratory disease that this virus causes is much 
more severe than SARS and MERS CoV [14]. But later studies 
revealed that the genome sequence of the virus is 75% to 80% 
identical to the SARS-CoV and even it is show more resemblance 
to several coronaviruses causing disease in bats [15]. Firstly it was 
reported by WHO that human-to human transmission was limited 
or don’t exist, but we now know that such transmission occurs 
where an infected person can infect the whole community also. 
This newer version of coronavirus has infected more people than 
either of its two predecessors. The reason for its rapid spread is that 
Wuhan from where it is emerged is the major transportation hub of 
China which increases transmission of this virus from one person 
to other and also increases the possibility of its transmission to 
other locations. The genome sequence of the virus is 75% to 80% 
identical to the SARS-CoV and even it is show more resemblance 
to several coronaviruses causing disease in bats [15]. The symptoms 
of COVID-19 include fever, dry cough, and shortness of breath 
and, in the most critical cases, patient develops pneumonia. The 
case fatality rate is around 2% to 3%. COVID-19 will cause many 
more deaths than previous two viruses, even though the mortality 
rate is lower than MERS-CoV infections. According to a report 
published by COVID-19 can grow on same cells that are useful for 
growing SARS-CoV and MERS-CoV but their propagation is much 
better and rapid in primary human airway epithelial cells [10]. The 
WHO declared this disease to be a public health emergency of 
international concern, characterized as a pandemic.

A Public Health Emergency of International Concern (PHEIC) is 
a formal declaration released by the emergency committee of the 
WHO in context to an extraordinary episode that will affect global 
health security and may require coordinated international response. 
The intention of declaring a PHEIC by the WHO is to prevent 
the spread of disease internationally and to avoid unnecessary 
interference with international dealings and trade (Table 1).

Category SARS MERS COVID-19

Year of origin Nov-02 Jun-12 Dec-19

Place of origin China Saudi Arabia Wuhan, China

Spread

Animal to 
human first and 
then human to 

human.

Animal to 
human first and 
then human to 

human.

Animal to 
human first and 
then human to 

human.

Mode of 
transmission

Airborne, 
Contact with 

infected patient.

Airborne, 
Contact with 

infected patient.

Airborne, 
Contact with 

infected patient.

Time for which 
epidemic remains

8 months >39 months N/A

Patient to 
healthcare 

worker spread
Present present present

Status No cases left Few cases left Active

Incubation time 2-14 days 2-15 days 4-7 days

Host Bats Bats Bats

Intermediate 
host

Civets Camels Not known

Genome Size 27.9Kb 30.1 Kb 29.9 Kb

Receptor ACE2 DPP4 ACE2

Major symptoms

Fever, cough, 
fatigue, and 
shortness of 

breath

Fever, cough, 
fatigue, shortness 

of breath, and 
acute renal 

failure

Fever, cough, 
fatigue, and 
shortness of 

breath

Severe symptoms
Sepsis and septic 

shock.
Sepsis and septic 

shock.
Sepsis and septic 

shock.

Lab tests

Abnormal blood 
counts, abnormal 

coagulation, 
multiple organ 
dysfunction, 

cytokine storm.

Abnormal blood 
counts, abnormal 

coagulation, 
multiple organ 
dysfunction, 

cytokine storm.

Abnormal blood 
counts, abnormal 

coagulation, 
multiple organ 
dysfunction, 

cytokine storm.

Primary 
treatment 
approach.

Early supportive 
therapy and 
monitoring

Early supportive 
therapy and 
monitoring

Early supportive 
therapy and 
monitoring

Available 
treatment

No treatment No treatment No treatment yet.

Vaccine No Vaccine No Vaccine No Vaccine yet.

Table 1: Differences between SARS, MERS and COVID-19.

EPIDEMIOLOGY

In December 2019, a cluster of 27 pneumonia cases with unknown 
etiology were reported in Wuhan, the capital of Hubei province, 
China. Out of these 27 patients, 7 were severe cases as reported by 
Wuhan Municipal Health Committee. The only thing common 
between all these patients is their link with Huanan Seafood 
Wholesale Market in Wuhan [16]. Later, from these patients a new 
strain of coronavirus was isolated which was different from SARS-
CoV and MERS-CoV, although it shows >70% sequence similarity 
with SARS-CoV. 

Since the COVID-19 infection starts from China, so important 
epidemiological risks include travel history from Wuhan or contact 
with a patient suffering from COVID-19 infection. Environmental 
samples were also tested positive from the Huanan sea food market 
that signifies that virus originates from China [16]. The number of 
cases started spreading like a bomb, with some of the cases that have 
no history of exposure to animal market, suggestive of the fact that 
human-to-human transmission of this coronavirus was occurring 
[17]. The main transmission route of transmission of COVID-19 
is respiratory droplets or contact [18]. The respiratory droplets can 
spread 1-2 m and deposit on the surface. Studies have shown that 
nasal cavity has higher viral load as compared to the throat and 
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there is no difference in viral burden between symptomatic and 
asymptomatic people [19]. Other possible routes include aerosol 
or oral-faecal transmission. Elderly patients and those with any 
underlying diseases are more susceptible to COVID-19 infection. 
Children especially below 10 years, infants, and pregnant women 
are also reported to have COVID-19 infection [14-18]. Soon it 
was also clear that the a. symptomatic cases also act as carriers to 
transmit the infection. Based on the first 425 confirmed cases, the 
mean incubation period of the virus calculated is 5.2 days, with a 
95th percentile distribution of 12.5 days, and its basic reproductive 
number is 2.2, which is lower than the 3.0 for SARS-CoV [19]. Also 
the reproductive number (R0) that is the average number of people 
that will catch infection from a single infected patient is 1.4–6.47 
for COVID-19 [20]. In comparison to this the R0 of SARS-CoV 
and MERS-CoV is 0.3–1.3 and 2.2–3.7, respectively, that indicates 
higher transmission capacity of COVID-19 [21]. Primary strategy to 
limit the spread of COVID-19 infection is isolation and quarantine 
of infected individuals.

VIROLOGY

Coronaviruses are single stranded enveloped, positive-sense RNA 
viruses. Coronavirus family is further divided into 4 groups, namely 
alpha, beta, gamma, and delta coronavirus. Several groups are 
zoonotic viruses that typically causes respiratory and/or digestive 
tracts illness in mammals including humans [22]. Till now there 
are 7 coronavirus species discovered and these are HCoV-229E, 
HCoV-OC43, HCoV-NL63, HCoV-HKU1, SARS-CoV, MERS-
CoV, and COVID-19. Genetic evolutionary analyses have revealed 
that COVID-19 is a Beta coronavirus belonging to the Sarbecovirus 
subgenus of the Coronaviridae family, which is different from 
its precursors [23,24]. COVID-19 has 86.9% to 96% genome 
similarity to various variants of bat SARS-like coronaviruses, such 
as ZC45, ZXC21, and RaTG3 [25]. The cytopathic effects induced 
by COVID-19 are different from SARS-CoV and MERS-CoV 
(Figure 1).

The genome of COVID-19 has 10-12 putative Open Reading 
Frames [25,26]. ORF1 encodes Non-Structural Proteins (NSP). 
These are multifunctional proteins which are involved in virus 
processing and replication. The remaining ORFs encodes for viral 
structural proteins like Spike [S], Envelope [E], Membrane [M], and 
Nucleocapsid [N]) proteins [25]. During infection Spike protein is 
cleaved into two subunits: S1 and S2. S1 subunit contains Receptor 
Binding Doaminwhile S2 subunit contains fusion machinery. 
These structural proteins help in assembling and releasing new 
viral copies. The receptor for COVID-19 entry into humans is 
Angiotensin I-Converting enzyme 2 (ACE2). When COVID-19 
infects any individual, its S1 subunit first binds to ACE2 receptor 

on the host cell surface and then S2 subunit fuses viral and host 
membranes (Figure 2) [13].

ACE2 is the host cell receptor that play major role in mediating 
infection by COVID-19. After endocytosis and subsequent 
uncoating of virus, the components of COVID-19 can be further 
used to produce new virus. After this, the virus is released from the 
host cell by exocytosis. On the other hand, COVID-19 mediated 
damage of host DNA or the components of COVID-19 can bind 
various cytosolic PRRs, that leads to the activation of TMEM173  
or GSDMD-dependent pyroptosis, which causes release of cytokine 
and DAMP and this results in inflammation, immunity, and 
coagulation dysfunction through impairment of various immune 
cells, like T cells, B cells, dendritic cells, NK cells, macrophages, 
and neutrophils. This process is involved in the activation of 
transcription factors, such as IRF3 and NF-κB. If not managed 
early, it can lead to septic shock, multiple organ failure, and even 
death [27].

CLINICAL FEATURES

The clinical presentation of COVID-19 ranges from asymptomatic 
stage to respiratory distress, multiple organ failure and death. The 
clinical sign and symptoms are more or less like other respiratory 
infections like ones caused by SARS and MERs CoV. The common 
clinical features associated with COVID-19 infection are fever, dry 
cough, sore throat, fatigue, headache and breathlessness [22,24,28]. 
The WHO recently added two more symptoms which are loss of 
smell and loss of taste.

The progression of infection is associated with paramount rise in 
inflammatory cytokines like IL2, IL7, IL10, GCSF, IP10, MCP1, 
MIP1A, VEGF and TNFα [29]. The time from onset of symptoms 
to breathlessness was 5 days, hospitalization 7 days and acute 
respiratory distress 8 days. Adverse outcomes and deaths are more 
common in the older patients and those with any underlying 
disease [30]. 

Some recent studies have also reported that fever and dry cough 
are among most common symptoms but some patients remains 
asymptomatic [28,31].

DIAGNOSIS

The suspected case of COVID-19 is one who has symptoms 
like fever, sore throat, dry cough or any abroad travel history or 

Figure 1: Structure of coronavirus.

Figure 2: Life cycle and immune response to COVID-19 in host cells.
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contact with confirmed COVID-19 cases. However some cases 
may be asymptomatic. Infection is only confirmed with a positive 
molecular test on respiratory samples (throat swab, nasopharyngeal 
swab, sputum, endotracheal aspirate).

Some COVID-19 infected patient’s blood test report showed 
decreased or normal white blood cell count, decreased 
lymphocyte count, increased prothrombin time, increased 
aspartate aminotransferase, creatinine, creatine kinase, and 
lactate dehydrogenase etc. All these findings altogether represent 
coagulation abnormalities and organ dysfunctioning.

The chest X-ray usually presents with bilateral infiltrates but it may 
be normal in early disease. CT imaging usually shows bilateral 
patchy shadows or ground glass opacity in the lungs (Table 2) [32].

Clinical 
Presentation

Wang 
N=138

Chen 
N= 99

Guan 
N= 1099

Cough 59.40% 82% 67.70%

Fever 98.60% 83% 43.10%

Fatigue 69.60% NA 38%

Dysnea 31% 31% 18.70%

Myalgia 34% 11% 14%

Diarrheal 10% 2% 3%

Dizziness 9.40% NA NA

Nausea 14% 1% 5%

Anorexia 39.90% NA NA

Expectoration 26.80% NA 33.40%

Headache 6.50% 8% 13.60%

Abdominal Pain 2.20% NA NA

ICU Care 26.10% NA 5%

Mortality 4.30% 11% 1.36%

Table 2: Clinical Presentation of COVID-19 patients.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of COVID-19 includes all the respiratory 
viral infections (like influenza, parainfluenza, adenovirus, human 
metapneumovirus etc.), mycoplasma infection and bacterial 
infection. Although it is very difficult to differentiate these 
infections with COVID-19 infection either clinically or through 
regular lab tests. So the suspects with some or more COVID-19 
symptoms are test for specific coronavirus tests.

CLINICAL MANAGEMENT 

COVID-19 infection ranges from mild illness to severe respiratory 
illness. Severe illness can lead to Acute Respiratory Distress 
Syndrome, septic shock or death. WHO released the guidelines 
for management of novel COVID-19 infection, although countries 
made some updates in guidelines at their part the management of 
COVID-19 according to the WHO include:

1. Screening of suspects for early recognition of infection.

2. Immediate implementation of measures for Infection Control 
and Prevention.

3. Specimen collection for laboratory diagnosis.

4. Management of patients with mildCOVID-19 infection: their 
treatment and monitoring.

5. Management of severe cases: oxygen therapy and monitoring.

6. Management of Critical patients: ARDS.

7.  Prevention of complications associated.

8. Management of Septic shock.

9. Caring of pregnant women’s with infection.

10. Care of infants and breast feeding mothers.

11. Care for older patients with COVID-19 infection.

12. Clinical research and specific anti–COVID-19 treatments 
[33,34].

All these guidelines are released by the WHO for effective 
screening, diagnosis and management of patients mild to severe 
COVID-19 infection. One thing should be noted here that our 
utmost attention should be on transmission of infection from 
COVID-19 patients to healthcare workers. 

WHO declared COVID-19 as International Public Health 
Emergency because COVID-19 is an emerging virus and there is 
no drug or vaccine available for its cure. Till now the treatment 
is only supportive care, fluid management, antibiotic treatment 
and oxygen level maintenance in critical patients. Besides this 
several antiviral drugs, human monoclonal antibodies are still 
under clinical trials but none is so far successful in the treatment 
of COVID-19 infection. For example firstly in China combination 
of two antiviral drugs lopinavir-ritonavir which are used in HIV 
infected patients is found efficient in COVID-19 patients but later 
it was found that the benefits of these two drugs are not much 
[35]. Other drug is Remdesivir that has initially shown promise 
in treating some patients but the results of ongoing randomized 
placebo-controlled trials are still not known [36]. Similarly, 
antibacterial drugs like moxifloxacin, azithromycin, ceftriaxone 
also failed to provide treatment benefits for COVID-19 patients. 
Thus the need of the hour is to focus on improved therapies like 
targeted therapy and vaccine development. 

Recently Dexamethasone which is an anti-inflammatory low 
cost drug reported to reduce the death among one third patients 
admitted in hospital with acute respiratory complications of 
COVID-19. UK government authorized this drug on 17th June 
2020.

Besides various pharmaceutical companies like Modern, Pfizer, 
Sino vac Biotech of China, UK Oxford’s Astrazeneca have promised 
to give the vaccines for COVID-19 by the end of this year.

POSSIBLE THERAPEUTIC TARGETS

Due to severe infection of COVID-19, there is uncontrolled 
immune response and subsequent sepsis as a result of host response 
to virus. This leads to immediate release of various immune 
mediators, especially cytokines and Damage-Associated Molecular 
Patterns (DAMPs) [37,38]. Keeping all this in mind the treatment 
strategy may include developing antibodies or inhibitors to block 
the interplay between COVID-19 and the host ACE2 receptor and 
administering passive antibodies isolated from serum of COVID-19 
patients. Possible immunopathological targets are:

Host cell death

The present study was conducted in Morogoro, Tanzania (6.8278°S, 
37.6591°E) at Sokoine University of Agriculture (SUA) in a vector 
controlled Animal Biosafety Level 2 (ABSL-2) facility and a 
Biosafety Level 2 (BSL-2) virology laboratory. The animal facility 
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CONCLUSION

COVID-19 is highly pathogenic third member of Coronavirus 
family that emerged in Wuhan and spread around the World. 
Among all the types of Coronaviruses this is the most contagious 
one. This novel coronavirus seems to follow the same host cell 
entry via receptor—ACE2—similar to SARS-CoV. Every virus has a 
property to change continuously as the result of natural selection. 
Keeping the same in mind if we collect epidemiological history 
and molecular profiles of patients suffering from COVID-19 
infection we can get an idea about its evolution and this will help 
in developing preventive measures and treatment strategies for this 
viral infection. Patients with mild symptoms usually recover without 
much treatment, only those with severe symptoms require ICU care. 
Drug Repuposing may be an emerging strategy against COVID-19 
as different pathogenic infections involve same molecular pathways. 
Random trials in patients on a large scale are required. Finally, the 
long-term impact of this pandemic on individual, national, and 
international levels remains to be evaluated after the end of this 
war with COVID-19.
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