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ABSTRACT
There is a new public health crises threatening the world with the emergence and spread of
2019 novel coronavirus (2019-nCoV) or the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). The virus originated in bats and was transmitted to humans through yet
unknown intermediary animals in Wuhan, Hubei province, China in December 2019. There
have been around 96,000 reported cases of coronavirus disease 2019 (COVID-2019) and 3300
reported deaths to date (05/03/2020). The disease is transmitted by inhalation or contact with
infected droplets and the incubation period ranges from 2 to 14 d. The symptoms are usually
fever, cough, sore throat, breathlessness, fatigue, malaise among others. The disease is mild in
most people; in some (usually the elderly and those with comorbidities), it may progress to
pneumonia, acute respiratory distress syndrome (ARDS) and multi organ dysfunction. Many
people are asymptomatic. The case fatality rate is estimated to range from 2 to 3%. Diagnosis is
by demonstration of the virus in respiratory secretions by special molecular tests. Common
laboratory findings include normal/ low white cell counts with elevated C-reactive protein
(CRP). The computerized tomographic chest scan is usually abnormal even in those with no
symptoms or mild disease. Treatment is essentially supportive; role of antiviral agents is yet to
be established. Prevention entails home isolation of suspected cases and those with mild
illnesses and strict infection control measures at hospitals that include contact and droplet
precautions. The virus spreads faster than its two ancestors the SARS-CoV and Middle East
respiratory syndrome coronavirus (MERS-CoV), but has lower fatality. The global impact of
this new epidemic is yet uncertain.
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1. INTRODUCTION
The 2019 novel coronavirus (2019-nCoV) or the severe acute respiratory syndrome corona
virus 2 (SARS-CoV-2) as it is now called, is rapidly spreading from its origin in Wuhan City of
Hubei Province of China to the rest of the world. Till 05/03/2020 around 96,000 cases of
coronavirus disease 2019 (COVID-19) and 3300 deaths have been reported. India has reported
29 cases till date. Fortunately, so far, children have been infrequently affected with no deaths.
But the future course of this virus is unknown [1]. This article gives a bird’s eye view about this
new virus. Since knowledge about this virus is rapidly evolving, readers are urged to update
themselves regularly.
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History
Coronaviruses are enveloped positive sense RNA viruses ranging from 60 nm to 140 nm in
diameter with spike like projections on its surface giving it a crown like appearance under the
electron microscope; hence the name coronavirus. Four corona viruses namely HKU1, NL63,
229E and OC43 have been in circulation in humans, and generally cause mild respiratory
disease.

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 β genera and with origin in bats crossed over to
humans via the intermediary host of palm civet cats in the Guangdong province of China [2].
This virus, designated as severe acute respiratory syndrome coronavirus affected 8422 people
mostly in China and Hong Kong and caused 916 deaths (mortality rate 11%) before being
contained. Almost a decade later in 2012, the Middle East respiratory syndrome coronavirus
(MERS-CoV), also of bat origin, emerged in Saudi Arabia with dromedary camels as the
intermediate host and affected 2494 people and caused 858 deaths (fatality rate 34%).

Origin
In December 2019, adults in Wuhan, capital city of Hubei province and a major transportation
hub of China started presenting to local hospitals with severe pneumonia of unknown cause.
Many of the initial cases had a common exposure to the Huanan wholesale seafood market that
also traded live animals. The surveillance system (put into place after the SARS outbreak) was
activated and respiratory samples of patients were sent to reference labs for etiologic
investigations [3]. On December 31st 2019, China notified the outbreak to the World Health
Organization and on 1st January the Huanan sea food market was closed. On 7th January the
virus was identified as a coronavirus that had >95% homology with the bat coronavirus
and > 70% similarity with the SARS- CoV. Environmental samples from the Huanan sea food
market also tested positive, signifying that the virus originated from there. The number of cases
started increasing exponentially, some of which did not have exposure to the live animal market,
suggestive of the fact that human-to-human transmission was occurring. The first fatal case was
reported on 11th Jan 2020. The massive migration of Chinese during the Chinese New Year
fuelled the epidemic. Cases in other provinces of China, other countries (Thailand, Japan and
South Korea in quick succession) were reported in people who were returning from Wuhan.
Transmission to healthcare workers caring for patients was described on 20th Jan, 2020. By
23rd January, the 11 million population of Wuhan was placed under lock down with restrictions
of entry and exit from the region. Soon this lock down was extended to other cities of Hubei
province. Cases of COVID-19 in countries outside China were reported in those with no history
of travel to China suggesting that local human-to-human transmission was occurring in these
countries [4]. Airports in different countries including India put in screening mechanisms to
detect symptomatic people returning from China and placed them in isolation and testing them
for COVID-19. Soon it was apparent that the infection could be transmitted from asymptomatic
people and also before onset of symptoms. Therefore, countries including India who evacuated
their citizens from Wuhan through special flights or had travellers returning from China, placed
all people symptomatic or otherwise in isolation for 14 d and tested them for the virus.

Cases continued to increase exponentially and modelling studies reported an epidemic
doubling time of 1.8 d. In fact on the 12th of February, China changed its definition of
confirmed cases to include patients with negative/ pending molecular tests but with clinical,



radiologic and epidemiologic features of COVID-19 leading to an increase in cases by 15,000
in a single day. As of 05/03/2020 96,000 cases worldwide (80,000 in China) and 87 other
countries and 1 international conveyance (696, in the cruise ship Diamond Princess parked off
the coast of Japan) have been reported. It is important to note that while the number of new
cases has reduced in China lately, they have increased exponentially in other countries
including South Korea, Italy and Iran. Of those infected, 20% are in critical condition, 25%
have recovered, and 3310 (3013 in China and 297 in other countries) have died. India, which
had reported only 3 cases till 2/3/2020, has also seen a sudden spurt in cases. By 5/3/2020, 29
cases had been reported; mostly in Delhi, Jaipur and Agra in Italian tourists and their contacts.
One case was reported in an Indian who traveled back from Vienna and exposed a large number
of school children in a birthday party at a city hotel. Many of the contacts of these cases have
been quarantined [5].

These numbers are possibly an underestimate of the infected and dead due to limitations of
surveillance and testing. Though the SARS-CoV-2 originated from bats, the intermediary
animal through which it crossed over to humans is uncertain. Pangolins and snakes are the
current suspects

Fig.1: Timeline of the key events of the COVID-19 outbreak.
In late December 2019, several health facilities in Wuhan, in Hubei province in China,

reported clusters of patients with pneumonia of unknown cause6. Similarly to patients with
SARS and MERS, these patients showed symptoms of viral pneumonia, including fever, cough
and chest discomfort, and in severe cases dyspnea and bilateral lung infiltration. Among the
first 27 documented hospitalized patients, most cases were epidemiologically linked to Huanan
Seafood Wholesale Market, a wet market located in downtown Wuhan, which sells not only
seafood but also live animals, including poultry and wildlife [6]. According to a retrospective
study, the onset of the first known case dates back to 8 December 2019. On 31 December,
Wuhan Municipal Health Commission notified the public of a pneumonia outbreak of
unidentified cause and informed the World Health Organization (WHO)9 (Fig. 1).

https://www.nature.com/articles/s41579-020-00459-7
https://www.nature.com/articles/s41579-020-00459-7
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By metagenomic RNA sequencing and virus isolation from bronchoalveolar lavage fluid
samples from patients with severe pneumonia, independent teams of Chinese scientists
identified that the causative agent of this emerging disease is a beta-corona virus that had never
been seen before. On 9 January 2020, the result of this etiological identification was publicly
announced (Fig. 1). The first genome sequence of the novel coronavirus was published on the
Virological website on 10 January, and more nearly complete genome sequences determined by
different research institutes were then released via the GISAID database on 12 January7. Later,
more patients with no history of exposure to Huanan Seafood Wholesale Market were
identified. Several familial clusters of infection were reported, and nosocomial infection also
occurred in health-care facilities. All these cases provided clear evidence for human-to-human
transmission of the new virus. As the outbreak coincided with the approach of the lunar New
Year, travel between cities before the festival facilitated virus transmission in China. This novel
coronavirus pneumonia soon spread to other cities in Hubei province and to other parts of
China. Within 1 month, it had spread massively to all 34 provinces of China [7]. The number of
confirmed cases suddenly increased, with thousands of new cases diagnosed daily during late
January15. On 30 January, the WHO declared the novel coronavirus outbreak a public health
emergency of international concern. On 11 February, the International Committee on
Taxonomy of Viruses named the novel coronavirus ‘SARS-CoV-2’, and the WHO named the
disease ‘COVID-19’.

The outbreak of COVID-19 in China reached an epidemic peak in February. According to
the National Health Commission of China, the total number of cases continued to rise sharply
in early February at an average rate of more than 3,000 newly confirmed cases per day. To
control COVID-19, China implemented unprecedentedly strict public health measures. The city
of Wuhan was shut down on 23 January, and all travel and transportation connecting the city
was blocked. In the following couple of weeks, all outdoor activities and gatherings were
restricted, and public facilities were closed in most cities as well as in countryside. Owing to
these measures, the daily number of new cases in China started to decrease steadily.

However, despite the declining trend in China, the international spread of COVID-19
accelerated from late February. Large clusters of infection have been reported from an
increasing number of countries. The high transmission efficiency of SARS-CoV-2 and the
abundance of international travel enabled rapid worldwide spread of COVID-19. On 11 March
2020, the WHO officially characterized the global COVID-19 outbreak as a pandemic. Since
March, while COVID-19 in China has become effectively controlled, the case numbers in
Europe, the USA and other regions have jumped sharply. According to the COVID-19
dashboard of the Center for System Science and Engineering at Johns Hopkins University, as of
11 August 2020, 216 countries and regions from all six continents had reported more than 20
million cases of COVID-19, and more than 733,000 patients had died. High mortality occurred
especially when health-care resources were overwhelmed. The USA is the country with the
largest number of cases so far [8].

Although genetic evidence suggests that SARS-CoV-2 is a natural virus that likely
originated in animals, there is no conclusion yet about when and where the virus first entered
humans. As some of the first reported cases in Wuhan had no epidemiological link to the
seafood market, it has been suggested that the market may not be the initial source of human
infection with SARS-CoV-2. One study from France detected SARS-CoV-2 by PCR in a stored
sample from a patient who had pneumonia at the end of 2019, suggesting SARS-CoV-2 might
have spread there much earlier than the generally known starting time of the outbreak in France.

https://www.nature.com/articles/s41579-020-00459-7
https://www.nature.com/articles/s41579-020-00459-7
https://www.nature.com/articles/s41579-020-00459-7


However, this individual early report cannot give a solid answer to the origin of SARS-CoV-2
and contamination, and thus a false positive result cannot be excluded. To address this highly
controversial issue, further retrospective investigations involving a larger number of banked
samples from patients, animals and environments need to be conducted worldwide with well-
validated assays [9].

Morphology
SARS-CoV-2 isolated from nasopharyngeal and oropharyngeal samples were inoculated on the
vero cells. In order to identify SARS-CoV-2, inoculated cells were prefixed using 2%
paraformaldehyde and 2.5% glutaraldehyde, and transmission electron microscopy was
performed. The structure of SARS-CoV-2 observed by examining infected cells after 3 days
post infection. Electron microscopy revealed the coronavirus-specific morphology of SARS-
CoV-2 with virus particle sizes ranging from 70 to 90 nm observed under a wide variety of
intracellular organelles, most specifically in vesicles [10]. Due to high sequence similarity, the
structure of SARS-CoV-2 is speculated to be the same as SARS-CoV [11]. The surface viral
protein spike, membrane, and envelope of coronavirus are embedded in host membrane-derived
lipid bilayer encapsulating the helical nucleocapsid comprising viral RNA (Fig. 2) [12]. The
structure of spike and protease of SARS-CoV-2 has been resolved, which provides an
opportunity to develop a newer class of drugs for treatment of COVID-19.

Fig-2: Structure of SARS-CoV-2. SARS-CoV-2 has surface viral proteins, namely, spike
glycoproteins (S), which mediates interaction with cell surface receptor ACE2. The viral



membrane glycoprotein (M) and envelope (E) of SARS-CoV-2 are embedded in host
membrane derived lipid bilayer encapsulating the helical nucleocapsid comprising viral RNA

Epidemiology
Epidemiology is essential to the fight against any disease. The study of how diseases spread,
and why, has loomed large in the struggle to understand, contain and respond to COVID-19.
Analyses of data on infections and deaths, and projections from studies that model the virus’s
spread, have driven policy decisions all over the world. Many of these, such as locking down
countries, imposing quarantines, and mandating social distancing and mask-wearing, are now
commonplace.

Role of ACE-2 Receptor
SARS-CoV-2 differs from the original SARS-CoV by 380 amino acid substitutions, which
translates to differences in five of the six vital amino acids in the receptor-binding domain
between the viral spike (S) protein with surface expressed human ACE2.41 Viral S-proteins are
well established as a significant determinant of host tropism and represents a key target for
therapeutic and vaccine development. Additionally, host cell proteases are important for SARS-
CoV-2 entry and infection of cells as both S-proteins and ACE2 are proteolytically modified
during the process [13]. ACE2-mediated cardiovascular protection is lost following endocytosis
of the enzyme along with severe acute respiratory syndrome-coronavirus (SARS-CoV-2) viral
particles. Ang II (angiotensin II) levels elevate with increased activity of angiotensin 1
receptors (AT1R) at the cost of ACE2/ Ang 1–7 driven pathways leading to adverse fibrosis,
hypertrophy, increased reactive oxygen species (ROS), vasoconstriction, and gut dysbiosis.
ADAM17 (a disintegrin and metalloproteinase 17)-mediated proteolytic cleavage of ACE2 is
upregulated by endocytosed SARS-CoV-2 spike proteins. Activation of the AT1R by elevated
Ang II levels also further increases ADAM17 activity. ADAM17 correspondingly also cleaves
its primary substrate releasing soluble TNF-α (tumor necrosis factor-α) into the extracellular
region where it has auto- and paracrine functionality [14]. TNF-α activation of its tumor
necrosis factor receptor (TNFR) represents a third pathway elevating ADAM17 activity. TNF-α
along with systemic cytokines released due to SARS-CoV-2 infection and in conjunction with
comorbidities such as diabetes mellitus and hypertension can lead to a cytokine storm.
TMPRSS2 indicates transmembrane protease serine 2.



Fig-3: Role of ACE2 (angiotensin-converting enzyme 2) in the pathogenesis of coronavirus
disease 2019 and the inflammatory response

PREVENTION
Wearing masks in the community
When to wear a mask — Local guidelines on mask-wearing depend on the level of
community transmission and vaccination rates. The World Health Organization (WHO)
recommends mask-wearing as part of a comprehensive approach to reducing SARS-CoV-2
transmission in either indoor or outdoor settings where there is widespread transmission and
social distancing is difficult as well as indoor settings with poor ventilation (regardless of
ability to distance. In the United States, the CDC advises unvaccinated individuals to wear
masks when in public and around other individuals outside their household. The CDC has also
issued a mandate requiring masks for all individuals on public transportation (including taxis
and ride-shares) and at transportation hubs (eg, airports, bus or ferry terminals, railway stations,
seaports). Recommendations on mask-wearing for individuals who have been vaccinated are
discussed elsewhere. (See "COVID-19: Vaccines to prevent SARS-CoV-2 infection", section
on 'Post-vaccine public health precautions'. [15]

Individuals who are caring for individuals with suspected or documented COVID-19 at
home should also wear a mask when in the same room as that person. Precautions for
individuals with suspected or documented COVID-19 and their caretakers are discussed in
detail elsewhere. (See "COVID-19: Infection control for persons with SARS-CoV-2 infection",
section on 'Isolation at home'.

https://www.uptodate.com/contents/covid-19-vaccines-to-prevent-sars-cov-2-infection?sectionName=Post-vaccine+public+health+precautions&topicRef=126981&anchor=H3008159667&source=see_link
https://www.uptodate.com/contents/covid-19-vaccines-to-prevent-sars-cov-2-infection?sectionName=Post-vaccine+public+health+precautions&topicRef=126981&anchor=H3008159667&source=see_link
https://www.uptodate.com/contents/covid-19-infection-control-for-persons-with-sars-cov-2-infection?sectionName=Isolation+at+home&topicRef=126981&anchor=H3950564885&source=see_link
https://www.uptodate.com/contents/covid-19-infection-control-for-persons-with-sars-cov-2-infection?sectionName=Isolation+at+home&topicRef=126981&anchor=H3950564885&source=see_link


Type of masks — In the United States, cloth masks and disposable masks (eg,
commercially available surgical masks) are recommended for community use. The CDC
specifies that the mask recommendation does not include N95 respirators, which should be
reserved for health care workers. Cloth masks should be made with several layers of tightly
woven fabric. All masks should fit snugly over the face without gaps. Strategies to improve
mask fit include using a mask with an adjustable nose bridge, wearing a cloth mask over a
disposable mask, knotting the ear loops of a disposable mask to cinch the sides of the mask and
secure it against the face, using masks with ties rather than ear loops, and using a mask brace.
Masks should not have exhalation valves. The CDC notes that the importance of fit and
filtration likely increases in situations where the risk of exposure is high (eg, prolonged close
contact indoors with people outside the household). Some individuals may opt to wear KN95
respirators, which are intended to have a very high filtration efficacy when fit tightly against the
face and are available commercially. However, people should be aware that many marketed
KN95 respirators do not meet the advertised filtration standards; if used, KN95 respirators that
have been granted emergency use authorization by the FDA should be chosen. Detailed
information on the types of recommended masks can be found on the CDC website.

The WHO also recommends non-medical masks for most individuals and has issued
standards for the ideal composition of a cloth mask to optimize fluid resistance and filtration
efficiency. However, it recommends that medical masks be used by individuals at risk for
severe COVID-19 (eg, individuals >60 years old or with high-risk underlying conditions) when
in public settings where distancing is not feasible and by any household members of individuals
with suspected or confirmed COVID-19 when in the same room. In certain European countries,
medical masks (including respirators, such as N95 masks) are recommended in certain indoor
public settings, including on public transportation and in stores.

When advising patients on the use of masks, clinicians should counsel them to avoid
touching the eyes, nose, and mouth when putting on or removing the mask, to practice hand
hygiene before and after handling the mask, and to launder cloth masks routinely. Clinicians
should also emphasize that the mask does not diminish the importance of other preventive
measures, such as social distancing and hand hygiene. Patients can also be counselled that
masks have not been associated with impairment in gas exchange, including among patients
with underlying lung disease.

Post-exposure management — In areas where SARS-CoV-2 is prevalent, all residents
should be encouraged to stay alert for symptoms and practice appropriate preventive measures
to reduce the risk of infection. (See 'Personal preventive measures' above.)

Additional measures are recommended for those who have had close contact with a patient
with suspected or confirmed COVID-19 in the community (including during the 48 hours prior
to that patient developing symptoms and regardless of whether the individuals involved were
wearing masks). In the United States, the CDC suggests the following for unvaccinated
individuals:
 Daily monitoring for fever, cough, or dyspnea for 14 days. Individuals who develop such

signs or symptoms should stay home and maintain distance from other individuals,
including those in their household, if they are not doing so already (as below), and contact
their medical providers. (See "COVID-19: Outpatient evaluation and management of acute
illness in adults", section on 'Management and counseling for all outpatients'.)

https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.fda.gov%2Fmedical-devices%2Fcoronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices%2Fpersonal-protective-equipment-euas%23appendixa&token=bN%2FmOTC62mp8mvUGakZU0XRl0BhjOpBkeRxwK3pdCg8rmPUlmAKmw63MjCziER4euFeWNuDFEWDLpnp9GcBJ4Ji6LMCWquezpIWKXeR8KaKMgSRHIpjCxTSOIlNRSJeHPd4oSu0Tv6F6M63V0va%2BkNNBpXN8DYrbt5tTgq1pWd0%3D&TOPIC_ID=126981
https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fprevent-getting-sick%2Ftypes-of-masks.html&token=3yOT%2BwGC8xgu6ywtBIrmIe%2BOVz4EhqtCl3rMyHzDSQ8kEW%2FsvlPyeFvJ0j2msQhJZdpEKNDAeoQe8XUF4dhBAV7uVQDgBAvCajwAp8K0c7%2BvALUkLBSw0hah5bEtTSir&TOPIC_ID=126981
https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.who.int%2Fpublications%2Fi%2Fitem%2Fadvice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-coronavirus-%282019-ncov%29-outbreak&token=%2BfxCvT1Y76yOumTTwXnDB4AjzqMqCVU4F9GF0d%2BldfsSsTud7vhkF0KksRpr1eqB8G%2FeMCctizS368bz12WA9PW4ebKpSxyoxPNxIpMgk9t0i8bNzcBD4Xd0BxL3%2F3CruYgIxzP0uvpWw0PwvTddKqEXytNxpqpcGZZkO6E%2FY7c2Fgdpv%2BbwB7k5%2FMlxSypr&TOPIC_ID=126981
https://www.uptodate.com/contents/covid-19-epidemiology-virology-and-prevention
https://www.uptodate.com/external-redirect.do?target_url=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fphp%2Fpublic-health-recommendations.html&token=cDYeQM1aakavkeTkY0rk9NsMfCEeFGoLm5qvl6i0sCjMtVst4jrSlhx%2FJp9x9sIXaOvTEg6OZmDLuUfXampZqOzbeeD3J1l1Lk2OzJEtVeo%3D&TOPIC_ID=126981
https://www.uptodate.com/contents/covid-19-outpatient-evaluation-and-management-of-acute-illness-in-adults?sectionName=MANAGEMENT+AND+COUNSELING+FOR+ALL+OUTPATIENTS&topicRef=126981&anchor=H197435016&source=see_link
https://www.uptodate.com/contents/covid-19-outpatient-evaluation-and-management-of-acute-illness-in-adults?sectionName=MANAGEMENT+AND+COUNSELING+FOR+ALL+OUTPATIENTS&topicRef=126981&anchor=H197435016&source=see_link


 Self-quarantine at home, with maintenance of at least six feet (two meters) from others at
all times. In particular, they should avoid contact with individuals at high risk for severe
illness. (See "COVID-19: Clinical features", section on 'Risk factors for severe illness'.)
The preferred quarantine period is 14 days following the date of the last exposure (so long
as the individual remains asymptomatic) and is based on the incubation period for SARS-
CoV-2 infection. (See "COVID-19: Clinical features", section on 'Incubation period'.)
However, the CDC acknowledges that shorter durations of quarantine may ameliorate the
associated community burdens and adherence challenges in exchange for a slightly
increased risk of post-quarantine transmission. Thus, it notes that acceptable alternatives
are:
 A seven-day quarantine period, provided that the individual remained asymptomatic

throughout and has a negative NAAT or antigen SARS-CoV-2 test within 48 hours of
the planned end of quarantine

 A 10-day quarantine period, provided that the individual remained asymptomatic
throughout

These intervals were based on modeling performed by the CDC that suggested median
post-quarantine transmission rates of 4 percent (range 2.3 to 8.6) for the 7-day quarantine with
negative NAAT and 1.4 percent (range 0.1 to 10.6) for the 10-day quarantine, compared with
0.1 percent (range 0 to 3.0) for the 14-day quarantine. In another study of individuals who had
household exposure to SARS-CoV-2 and underwent daily symptom monitoring and polymerase
chain reaction (PCR) testing, there was an 81 percent probability that those who were
asymptomatic with negative testing through day 7 would remain so through day 14.

If quarantine periods shorter than 14 days are used, individuals should be counseled to
continue symptom monitoring and maintain strict adherence to other prevention efforts within
and outside of the household (eg, mask wearing, physical distancing) for a full 14 days.

For household members of an individual with COVID-19 who cannot physically separate
themselves (eg, maintain physical distance, sleep in a separate room, use a separate bathroom)
from that person, the quarantine period begins once the isolation period of the individual with
COVID-19 is complete [16].

VACCINE
There are so many vaccines are available in market, but there are three main which are used.

Mode of action and overview of the strategies used for vaccine development and delivery
are given in (Fig.4) and the data of People vaccinated against COVID-19, 24 July-2021. (Fig-5)

(a) Covaxin
COVAXIN (BBV152) is India's first indigenous, whole-virion, inactivated vaccine developed
by Bharat Biotech in collaboration with the Indian Medical Research Council (ICMR) and the
National Institute of Virology (NIV) for the treatment of highly infectious disease Covid-
19.COVAXIN is an inactivated vaccine obtained from the SARS-CoV-2 strain isolated at the
NIV, Pune, an Indian virology research institute.

The vaccine is used along with immune stimulants, commonly known as vaccine
adjuvants (Alhydroxiquim-II), to improve immune response and longer-lasting immunity. The
vaccine candidate is produced through the formulation of the inactivated virus with Kansas-
based ViroVax’sAlhydroxiquim-II adjuvant.

https://www.uptodate.com/contents/covid-19-clinical-features?sectionName=Risk+factors+for+severe+illness&topicRef=126981&anchor=H2249070035&source=see_link
https://www.uptodate.com/contents/covid-19-clinical-features?sectionName=Incubation+period&topicRef=126981&anchor=H2222473005&source=see_link


COVAXIN mainly contains 6µg of whole-virion inactivated SARS-CoV-2 antigen (Strain:
NIV-2020-770), and the other inactive components such as 250µg aluminium hydroxide gel,
15µg TLR 7 / 8 agonist (imidazoquinolinone), 2.5mg TM 2-phenoxyethanol, and phosphate
buffer saline up to 0.5ml.

The vaccine requires no sub-zero storage and reconstitution requirement and available for
use in multi-dose vials, stable at 2-8.

(b) Covishield
The Oxford–AstraZeneca COVID-19 vaccine, codenamed AZD1222, and sold under the
brand names Covishield and Vaxzevria among others, is a viral vector vaccine for prevention
of COVID-19. Developed by Oxford University and AstraZeneca, it is given by intramuscular
injection, using as a vector the modified chimpanzee adenovirus ChAdOx1. Studies carried out
in 2020 showed that the efficacy of the vaccine is 76.0% at preventing symptomatic COVID-19
beginning at 22 days following the first dose and 81.3% after the second dose. Another analysis
showed that, for symptomatic COVID-19 infection after the second dose, the vaccine is 66%
effective against the Alpha variant (lineage B.1.1.7), and 60% against the Delta variant (lineage
B.1.617.2).

(c) Sputnik V
Gam-COVID-Vac/Sputnik V (Gamaleya Research Institute/Health Ministry of the Russian
Federation/Acellena Contract Drug Research and Development). Scientists of the Russian
Research Institute Gamaleya developed the only heterologous prime-boost SARSCoV-2
vaccine candidate thus far in order to circumvent the challenge of reduced immunogenicity due
to antibodies raised against the viral vector after the first immunization. The adenoviral vector
serotype used for the prime vaccination is different than the adenoviral serotype used as a
booster. Hence, replicationdefective Ad26 was selected to deliver the genetic information for
Spike protein during the first vaccination and recombinant replication-defective Ad5 for the
second. The vaccine candidate, recently renamed Sputnik V, was tested in two small scale
Phase 1/2 trials that involved 38 participants each. The results from the two studies were
published on September 4th77, 3 weeks after President Putin had announced the authorization
of Sputnik V for limited use [17]

https://en.wikipedia.org/wiki/Viral_vector_vaccine
https://en.wikipedia.org/wiki/COVID-19_vaccine
https://en.wikipedia.org/wiki/COVID-19_vaccine
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https://en.wikipedia.org/wiki/Intramuscular_injection
https://en.wikipedia.org/wiki/Intramuscular_injection
https://en.wikipedia.org/wiki/Adenoviridae
https://en.wikipedia.org/wiki/ChAdOx1
https://en.wikipedia.org/wiki/Vaccine_efficacy
https://en.wikipedia.org/wiki/SARS-CoV-2_Alpha_variant
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Fig. 4: Overview of the strategies used for vaccine development and delivery.
An Attenuated live pathogen vaccine strategies consist in administering a debilitated form

of live pathogen. Lengthy cell culture passaging in non-human cell lines or animals decreases
the virulence of the pathogen. This type of vaccines usually elicits robust and long-term
memory immune responses after a single dose. B Inactivated pathogen vaccines contain whole
pathogen that has been submitted to heat or chemical treatment inactivation. C Subunit
vaccines are prepared either from antigen purification of pathogens replicated in cell cultures or
from recombinantly expressed antigens. These vaccines commonly require adjuvant addition in
order to deliver danger signals to antigen-presenting cells and provoke robust immune
responses. D Virus-like particles can be self-assembled in and released from recombinant yeast



cells or other expression systems such as the vaccinia virus expression system or even tobacco
plants transfected with tobacco mosaic virus. E Viral vector vaccines use a genetically
manipulated measles or adenoviral platform to express a foreign antigen commonly resulting in
robust cellular and humoral response. F, G Lastly, nucleic acid (DNA and mRNA) vaccines are
very quick to produce, yet were untested as successful human vaccine strategies. The nucleic
acid codifying for an immunogenic protein of the pathogen once administered is captured by
antigen-presenting cells that use it to express and present the antigen. These vaccines are
predicted to have minor safety issues as nucleic acid is swiftly degraded within the human body.

Fig.5: People vaccinated against COVID-19, 24 July-2021

Future perspectives
COVID-19 is the third highly pathogenic human corona virus disease to date. Although less
deadly than SARS and MERS, the rapid spreading of this highly contagious disease has posed
the severest threat to global health in this century [18]. The SARS-CoV-2 outbreak has lasted
for more than half a year now, and it is likely that this emerging virus will establish a niche in
humans and coexist with us for a long time166. Before clinically approved vaccines are widely
available, there is no better way to protect us from SARS-CoV-2 than personal preventive
behaviours such as social distancing and wearing masks, and public health measures, including
active testing, case tracing and restrictions on social gatherings. Despite a flood of SARS-CoV-
2 research published every week, current knowledge of this novel corona virus is just the tip of
the iceberg. The animal origin and cross-species infection route of SARS-CoV-2 are yet to be
uncovered. The molecular mechanisms of SARS-CoV-2 infection pathogenesis and virus–host
interactions remain largely unclear. Intensive studies on these virological profiles of SARS-
CoV-2 will provide the basis for the development of preventive and therapeutic strategies
against COVID-19. Moreover, continued genomic monitoring of SARS-CoV-2 in new cases is
needed worldwide, as it is important to promptly identify any mutation that may result in
phenotypic changes of the virus [19]. Finally, COVID-19 is challenging all human beings.



Tackling this epidemic is a long-term job which requires efforts of every individual, and
international collaborations by scientists, authorities and the public.
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