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Abstract

The severity assessment of COVID-19 and transmissibility of newly emerged novel-Coronavirus
(2019-nCoV) can effectively help and support to quantify the ongoing pandemic risks. Among several
epidemiological measures against COVID-19 severity, the case fatality risk (CFR) assessment is an
important measure to track record the overall proportion/ratio of the cumulative number of infected
patients with the known outcome (confirmed, recovered, or deceased). Considering the ongoing fatality
rate, several case-based preventive measures, Coronavirus protein visualization, and approaches to viral
vaccine development are discussed herein. The prompt identification of high-risk entities to confront the
uncertainty in the risk of death using the approaches highlighted, herein, is of utmost requirement to
tackle the current COVID-19 severity. Moreover, the protein visualization available at the viral surface/
body can give further insight into the appropriate vaccine development.
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INTRODUCTION

The severity of COVID-19 and/or
transmissibility of 2019-nCoV seems to be higher
and broader than expected. It is anticipated that
more cases will be spread to other countries and
that further transmission may occur, regardless
of the original source of 2019-nCoV still remains
unknown. In order to overcome this health
contingency, it is necessary to consider preventive
measures and control precautions. For instance,
the timely detention of high-risk entities to
confront the issues responsible for the infection
is currently needed.

Considering the high-risk trend of 2019-
nCoV emergence or COVID-19 severity, this is
the era of international scientific collaborations.
After more than a month in PubMed, one can
access more than hundreds articles on COVID-19
or SARSCoV2 as well as many other articles in the
article library that have not yet been displayed
(Arabi, Murthy, & Webb, 2020; Guarner, 2020;
Igbal et al., 2020). This is preparatory work on
vaccines, therapies, epidemiology, genetics and
phylogenetic, diagnoses, clinical aspects, etc.
With the popularity of SARS in 2003, it took less
than a year to reach less than half of the articles

(Syed, Sopwith, Regan, & Bellis, 2003). In addition,
publications in most scientific journals have
open access to studies linked with Coronavirus
to disseminate knowledge around the globe.
Following a brief introduction, this overview
signifies the most available frontiers in the
viral vaccine development approaches. Several
preventive measures and control precautions are
also given with suitable examples. Concerning
the ongoing 2019-nCoV/COVID-19 issue, a list of
most concerned questions is also given for further
insight is future studies.
Frontiers in viral vaccine development

It is equally important to identify the
requisite entities responsible for immunity.
Several of the in practice and conventional vaccine
development approaches, such as biochemical,
immunological, and microbiological, required
appropriate cultivation of pathogenic agents
(microorganism). Aiming to induce/increase the
immune response, DNA as a prime, followed by
a protein or a viral vector boost, is used. Figure
1 illustrates several conventional and genomic
approaches for viral vaccine development. For
effective vaccine development, deep insight into
the structure, and available surface protein. The
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Fig. 1. Schematic illustration of frontiers in viral vaccine development approaches. 1 - Live attenuated, 2 - Whole
inactivated, 3 - Split inactivated, 4 - Synthetic peptides, 5 - Virus-like particles, 6 - DNA or RNA, 7 - Recombinant
subunits, 8 - Recombinant bacterial vectors, and 9 - Recombinant viral vectors. The -Figure was created with
“BioRender.com” template and exported under the terms of premium subscription

Journal of Pure and Applied Microbiology

26

www.microbiologyjournal.org



Bilal et al., J. Pure Appl. Microbiol., 14(1), 25-29 | March 2020 | https://doi.org/10.22207/JPAM.14.1.05

2019-nCoV structure and its protein visualization
for active vaccine development are shown in
Figure 2. As compared to the conventional viral
vaccine development approach, the whole
genome sequence-based approaches have entirely
changed the vaccine development and introduced
a new way of thinking in this process.
Rapid response — Infection prevention and control
Hospital transmission to other patients
and to health care personnel were key features of
the two SARS, MERS, and now COVID-19 outbreaks
(Jungetal., 2020). In one report, 41% of COVID-19
hospitalizations were hospital-based, including
patients and health workers admitted for other
reasons. Intensive caregivers must adopt strict
isolation measures in the intensive care unit to
protect personnel, other patients, and visitors. At
present, it is recommended to take precautions
to prevent contact and fall, as well as precautions
in the air during aerosol generation (Pang, Bauer,
& Haisch, 2020). Due to concerns about the virus'
long-term survival in inanimate environments,
special attention should be paid to disinfecting
the environment of the intensive care unit. The
intensive care physician should be kept up to
date and contact the local health department to
inform them of their regional infection control

strategy. During an epidemic, the consumption
of consumables (such as medical masks and N95
masks, alcohol-based hand sanitizers, and surface
disinfectants) required to control infections will
increase dramatically (Glatt, 2020). Ensuring an
appropriate supply chain from the manufacturer
to the front line is critical to reducing spread within
the hospital.
Fatality rate of old age people

There is a direct link between mortality
and age. Therefore, if a person is in between 60
and 69 years old, the mortality rate is 3.6%. From
70t079.8%. If 80 or older, it is 15%. In some areas,
it is even higher, at 18%. Older people are more
susceptible to acute respiratory distress syndrome,
an acute lung injury that causes many deaths
(Wang, Tang, & Wei, 2020). However, it appears
that the virus is more likely to affect the heart than
any similar virus. Therefore, what they actually saw
were COVID-19 patients who died of a heart attack.
In a dialysis center in Wuhan, many patients died
of coronavirus without pneumonia, which only
put pressure on the body. Pneumonia does not
necessarily have to kill the infected person. The
side effect of the coronavirus on the health system
is that we have seen that older people are more
likely to die from other causes. Older people are
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Fig. 2. The 2019-nCoV structure and its protein visualization for active vaccine development. Coronaviruses
belong in the family Coronaviridae and can cause disease in mammals and birds. The coronavirus spike (S)
protein mediates membrane fusion by binding to cellular receptors. The -Figure was created with “BioRender.
com” template and exported under the terms of premium subscription
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hospitalized much more often than young people
are and do not get the quality they deserve during
an epidemic.
Workforce safety measures/Impacts on health
workers

COVID-19 has considered a viral disease.
Protecting medical staff and related workers is
another major challenge. Diseased increase the
severity of the epidemic, as medical staff with
respiratory symptoms are required to stay home
until test results are available and because the
patient has a contact infection (Wang et al., 2020).
Caring for infected patients faces a significant risk
of exposure to intensive care unit personnel, as
the critically ill patients they meet may produce
higher viruses and more extended illnesses. Health
workers with MERS, SARS, and COVID-19 have
experienced severe infections and deaths, which
has placed tremendous social and psychological
pressure on workers. During the outbreaks of SARS
and MERS, health-care staffs expressed concern
about the health of themselves and their families
and described the painful experiences of anxiety,
fear, and even social predisposition and stigma
(Lee & Hsueh, 2020). In addition, paramedics will
require significant mental health support. Getting
someone's attention or rationing attention can be
very painful, especially for those who remind you
of your grandmother. There is much debate about
what to do when medical personnel is exposed. In
California, only one patient is in contact with 200
health workers, so they must isolate themselves.
However, most hospitals are already busy during
the flu season, and COVID-19 will overwhelm
them, so they cannot afford to lose medical staff
(ziff & ziff, 2020). Most importantly, universal
precautions need to be taken, and every patient
treated the same. Most people are familiar with
general precautions during the HIV epidemic. The
stigma is such that they end up treating every
patient like HIV, which is an effective measure.

2019-nCoV — Most concerned question

e How much do we know about the human-to-
human transmission of 2019-nCoV?

e Does the 2019-nCoV appear to be significantly
contagious in a human-to-human context?

e What makes 2019-nCoV strain significantly
concerning, regardless its resembling symptoms
from common cold to as severe as SARS?

e How concerned should we be about the 2019-
nCoV origin, regardless the fact that there are
more confirmed cases around the globe and the
infected cases are keep growing?

e What are the main symptoms of 2019-nCoV and
how they are distinguishable compared to typical
common cold and seasonal flu?

¢ What do people need to know to take preventive
measures to protect themselves and avoid getting
sick?

e Are the currently available viral vaccine
development approaches good enough to tackle
2019-nCoV, effectively?
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