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Abstract
Despite the earlier two Coronavirus outbreaks, this appearance of the third Coronavirus outbreak has 
brought several complications and now emerged as a human-health related pandemic issue. The wide 
geographical spread and transmissibility of newly emerged novel-Coronavirus (2019-nCoV) and severity 
of coronavirus disease 2019 (COVID-19) raised serious concerns about the future trajectory of the 2019-
nCoV/COVID-19 outbreak. Herein, we have briefly covered some important aspects of the 2019-nCoV/
COVID-19 outbreak to highlight the need to learn lessons for a safer future. First, an epidemiological 
comparison of respiratory viral infections with particular reference to 2019-nCoV is given with relevant 
examples. Following that, considering the earlier two Coronavirus outbreaks, the emergence of another 
new 2019-nCoV is given. Finally, the lesson learned, so far, and key concerns for pandemic impact 
assessment at large and COVID-19, in particular, are discussed for future considerations.    

Keywords: Coronavirus, COVID-19, Zoonotic infections, Common cold, Pandemic Impact Assessment

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-5388-3183
https://orcid.org/0000-0001-6898-4630
https://orcid.org/0000-0001-9877-9590
https://orcid.org/0000-0003-3682-0812
https://orcid.org/0000-0003-4855-2720


  www.microbiologyjournal.org726

Bilal et al. | J Pure Appl Microbiol | 14(suppl 1):725-731 | May 2020 | https://doi.org/10.22207/JPAM.14.SPL1.09

Journal of Pure and Applied Microbiology

INtROduCtION 
Coronaviruses and respiratory syndromes – 
beyond the common cold
 The emergence of human-health related 
COVID-19 pandemic has become extremely 
severe and deadly. According to one estimate, the 
pandemic of influenza caused the death of more 
than fifty million peoples around the world (Morens 
et al., 2020; Short et al., 2018). Coronaviruses have 
been considered as common pathogens for the 
common cold. But, the 21st century has seen two 
episodes of global epidemics termed as middle 
east respiratory syndromes (MERS-CoV) and 
severe acute respiratory syndromes (SARS-CoV) 
resulting in hundreds of deaths. Figure 1 illustrates 
a schematic representation of the epidemiological 
comparison of respiratory viral infections. Until 
the start of the 21st century, scientists paid little 
attention to coronaviruses. Due to the 2002 
outbreak of SARS characterized by atypical 
pneumonia caused by a coronavirus, they became 
an essential concern of the scientific community. 
A large number of patients (almost 1/3rd) with 
the onset of fever, dyspnea, cough, and watery 
diarrhea needed mechanical ventilation, and the 
mortality rate was as high as 10%. The second 
episode of coronaviruses infection outbreak was 

observed in 2012 and known as MARS. Symptoms 
of MARS are similar to that of SARS, but 50-89% of 
patients of MARS essentially needed mechanical 
ventilation, and the death rate was 36% (Paules et 
al., 2020). 
 The third pandemic, caused by COVID-19, 
also belong to coronaviruses family, which caused 
severe acute respiratory syndrome, alarmed global 
public health authorities to take some timely 
measures to control the pandemic switch (Iqbal 
et al., 2020; Morens et al., 2020). Seventeen 
years later, similar cases or even more severe 
situation appeared in the form of the pandemic of 
COVID-19 prevalence. Several patients, especially 
patients, admitted to intensive care units, also 
presented with breathing difficulty and neurologic 
disturbances like nausea, headache, and vomiting 
(Li et al., 2020). According to the world health 
organization report, almost 334981 confirmed 
patients, and 14652 deaths have been reported in 
190 countries, territories or areas (World Health 
Organization, 2020), and new cases and deaths 
are keep growing on a daily basis. Although at the 
current statistics, the mortality rate of COVID-19 is 
considered lower than MARS and SARS episodes 
(Paules et al., 2020), however, the complete 
outcome of this pandemic is unclear yet.

Fig. 1. A schematic representation of an epidemiological comparison of respiratory viral infections. 
The Figure was created with the “BioRender.com” template and exported under the terms of premium subscription.
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 Zoonotic infections, as either pandemic, 
epidemic, and endemic, have a damaging effect 
and impose a significant threat to human life, 
public security, health, and national economic 
growth (Allen et al., 2017). Besides, the emergence 
of such diseases may point out our lack of 
understanding of natural phenomena. Now the 
world is turning into a global village of 7.6 
billion huge population with new and advanced 
technologies. This significant change has resulted 
in a new ecosystem for host-pathogen relationship 
and interaction. The rapid evolution of the RNA 
viral genome draws another sketch of the repeated 
emergence of viral epidemics with more severity 
(Morens et al., 2020). The rise of three episodes 
of coronavirus originating from wildlife in a period 
of 20 years raises a question of human behaviors 
and the environment of transforming the living 
ecosystem. It is also alarming and challenging 
the scientific community to prepare for a more 
complicated situation to keep human beings at 
the safe end.
The emergence of another Coronavirus
 It is important to obtain as many clinical 
isolates as possible that are unbound to time and 
geography to assess the degree of the mutation 
of the virus. COVID-19 may behave more like 
SARS-CoV and will continue to adapt to the human 
hosts, thereby improving binding to hACE (Huang 
& Herrmann, 2020). Collecting patient samples 
during autopsy can help clarify the pathogenesis of 
infection and rationalize treatment interventions. 
It will also help to verify the results of diseases 
in laboratory animals. The second key issue is 
to determine the origin of the zoonotic disease 
of the virus. Because bats are very similar to bat 
coronavirus, bats may be the primary host for 
the virus. SARS-CoV is transmitted to humans by 
exotic animals in the wet market, while MERS-
CoV is transmitted from humans to camels (Hui 
et al. 2020). It is essential to understand whether 
COVID-19 is transmitted directly through bats or 
intermediate hosts and help define how zoonotic 
transmission is transmitted.
 As reported by Zhu et al. COVID-19 
has been identified and characterized (Xu et al. 
2020). The viral genome has been sequenced, 
and these results and other reports show that 
it has 75% to 80% homology to SARS-CoV and is 
more closely related to various bat coronaviruses. 

It can support the growth of SARS-CoV and 
MERS-CoV, but it should be noted that COVID-19, 
unlike SARS-CoV or MERS-CoV, grows better on 
epithelial cells of the primary human respiratory 
tract than on standard tissue culture cells (Zhou 
et al. 2020). Identification of the virus will enable 
the development of reagents that respond to the 
key unknowns of this new coronavirus infection 
and will guide the development of antiviral 
therapies. First, understanding the genome 
sequence can help develop reverse transcriptase 
and polymerase sensitive chain reaction assays for 
rapid virus detection. Second, the development of 
serological test methods will assess the prevalence 
of potential human zoonotic virus infections in 
humid markets and other environments. Because 
of the wet product market across China, the above-
mentioned methods can also be used to assess 
whether human infections are more common 
than initially thought. Third, mastery of the virus 
will stimulate efforts to develop antiviral therapies 
and vaccines.
 The government’s response to COVID-19 
is far from perfect but contrasts sharply with 
the SARS epidemic. The quick launch of the 
COVID-2019 sequence enables the research 
community to participate quickly, provide analysis, 
and develop diagnostic tests. The Chinese Centers 
for Disease Control and Prevention and the Wuhan 
Municipal Health Commission have regularly 
released updated information on the number of 
confirmed cases and patient status so that health 
officials can monitor the situation in real-time. 
Researchers from around the world have logged 
on social media to compare the latest sequence 
information and highlight critical unknowns about 
the epidemic (Gralinski & Menachery, 2020). The 
availability of data updates through public health 
officials, around the world, offers significant 
potential to timely response to the ongoing 
COVID-19 situation at local, regional, national 
and international levels. This connectivity has 
promoted awareness, new collaborations, and 
rapid response in the global research community. 
Although there are many unknowns for COVID-19, 
the world is determined and ready to fight the 
latest coronaviruses strains.
lesson learned - Share Weal and Woe
 Given the challenges faced by government 
authorities and suspects/infected persons/the 
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healthy public, much is known about this infection. 
Above all, the extent of human-to-human 
transmission and the extent of clinical disease 
must be determined. SARS-CoV and MERS-CoV 
are widely spread through cloud events. The 
COVID-19 broadcast includes cloud events, but 
their relative importance is unknown. SARS-CoV 
and MERS-CoV infect lung epithelial cells more 
than upper respiratory cells (Camp & Nowotny, 
2020). Therefore, transmission mainly comes 
from patients with a recognized disease, not from 
patients with mild and non-specific signs. 2019-
nCoV appears to use the same cellular receptor as 
SARS-CoV (human angiotensin-converting enzyme 
[hACE2]), so it is not expected to spread without 
signs of lower respiratory tract disease. SARS-CoV 
was mutated during the epidemic of 2002-2004, 
which can better bind to its cellular receptors 
and optimize replication in human cells, thereby 
increasing toxicity. It often causes mutation and 
recombination events. However, no significant 
mutations have occurred since MERS-CoV was 
discovered in 2012 to increase human infectivity 
(Weston & Frieman, 2020). 
 The COVID-19 was originally discovered 
in Wuhan, China, in people exposed to seafood 
or wet markets. The rapid response of China’s 
clinical, scientific, and public health agencies has 
increased knowledge of clinical diseases and a 
preliminary understanding of the epidemiology 
of infections. Early reports indicate that person-
to-person transmission is limited or non-existent, 
but we now know that such transmission has 
occurred, although to what extent it is unclear. Like 
outbreaks caused by two other pathogenic human 
respiratory coronaviruses (severe acute respiratory 
coronavirus syndrome [SARS-CoV] and Middle 
Eastern respiratory coronavirus syndrome [MERS-
CoV]), nCoV 2019-nCoV (COVID-19) induced 
respiratory diseases, which are also severe. By 
January 24, 2020, over 800 cases, with a mortality 
rate of 3% had been reported (promedmail.org).
The news of COVID-19 is widely known on the 
Internet. For years, websites such as FluTrackers.
com, ProMED (promedmail.org) have helped 
collect disease information worldwide and 
disseminate it more widely to stakeholders. In 
2012, MERS-CoV first referred to ProMED Mail as 
a “new coronavirus” and then attracted Twitter 
among scientific journalists, virologists, and public 

health experts (He et al. 2020; Giwa & Desai, 2020). 
Eight years later, a more interconnected network 
quickly canceled the statement from the Wuhan 
Municipal Health Commission and speculated on 
possible causes. At the beginning of the epidemic, 
it is challenging to distinguish rumors containing 
truth from baseless fear. Language barriers and 
confidential information compound this. However, 
in this case, speculations on new coronaviruses 
are supported by carefully worded statements 
that specifically exclude individual virus families 
(influenza, adenoviruses), but exclude SARS-CoV 
and MERS-CoV (Goh et al. 2020). In addition to 
the history of the SARS epidemic, many people 
worry that the truth is hidden. When infected were 
finally identified as CoV, the world was worried and 
relieved that the outbreak would not continue to 
hide. Perhaps this means that the lessons learned 
from the SARS epidemic have indeed been learned.
Key Concerns for Pandemic Impact Assessment 
 It is a common observation of natural 
events that epidemics and pandemics complete 
their course. Witnessed by observations, epidemics 
and pandemics follow four phases. The first phase 
is termed as lag phase, in which pathogen infects 
community and becomes stable in the affected 
area, but maximum numbers of peoples are 
asymptomatic. Time to clinical symptoms to 
appear may vary from case to case. The following 
phase appears as a rapid prevalence of infection to 
the whole community, and there is a rapid increase 
in newly reported cases during this phase. This 
phase is followed by the stationary phase are; in 
which a large number of patients are reported 
on a daily basis, but the number of cases may be 
observed almost at the same rate. Then the last 
and the final phase starts showing the decline in 
the number of patients. In the last phase, existing 
patients undergo recovery very rapidly, and the 
recovery graph improves quickly. The graph of 
newly diagnosed cases shows a decline (Gonzalez 
et al. 2018; Ray & Reich, 2018). The duration of all 
these phases depends upon the response public 
to adopt the preventive measures and response 
of authorities to implement the policies in time. 
Despite government policies, the public response 
remains the primary factor in determining the 
duration of different phases. Usually, the infection 
becomes more prevalent and takes more time to 
eliminate when peoples do not take adequate 
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preventive measures in the first response. Several 
other questions that include various risk factors 
associated with disease transmission, the pattern 
of disease prevalence, preventive measures, 
duration of epidemics and pandemics and 
retention of the pathogen as a common pathogen 
in community and re-emergence as epidemic 
or pandemic agents in the community or global 
world or studied in epidemiology and postulated 
on current or previous observations of disease 
characteristics (Liu, 2018).
 The initial consideration in people was 
about the high death rate of COVID-19 infected 
peoples, and the rate of prevalence was highly 
contagious pathogen caused fear in public. That 
fear affected peoples positively and accepted 
infection control instructions having a positive 
on infection control. However, later assessment 
resulted that COVID-19 is less pathogenic than 
the MERS-CoV. COVID-19 emergence has raised 
some important questions regarding disease 
pyramid shape, the percentage of infected 
patients developing the disease, and the rate of 
peoples seeking health care during this episode of 
coronavirus families (Munster et al., 2020). China 
has done hard work to control the prevalence of 
COVID-19 infection successfully and has answered 
the questions up to certain limits. Among a total 
of 81457 confirmed cases, 3261 (4%) patients died 
and 71883 (88.25%) recovered. Remaining patients 
are under treatment, either standard isolation or 
in serious condition at the hospital. In terms of 
new cases, COVID-19 peaked around the mid of 
February, which is more than two months after 
the first reported case and three weeks after the 
declaration of COVID-19 emergency (COVID-19 
geographical distribution, 2020; Zhou et al., 
2020). This is to keep in mind that the first case of 
COVID-19 was confirmed on 12 December 2019 
(Zhou et al., 2020). 
 Second, an essential factor that determines 
the duration of the epidemic or pandemic is the 
incubation period of infection. Because, when 
the pathogen remains asymptomatic for longer 
in the body, it provides a safe opportunity for the 
pathogen to transmit infection at broad scales, 
and it becomes a more important question when 
the pathogen is highly contagious COVID-19 
(Bilal et al., 2020; Munster et al., 2020). A similar 
transmission pattern was observed from an 

asymptomatic Chinese business woman to her 
German business partner, including three other 
patients working in a company in a meeting during 
January, either in direct contact with Chinese or 
with German during the symptomatic incubation 
period (Rothe et al., 2020). 
 Another important question that arises 
about disease control is that “is the single spill-over 
or sneeze carries enough pathogens to transmit 
disease?” This question is concerned about the 
contagiousness of COVID-19. In a report published 
in China, aiming to aware of the public of threat 
and insist them wear a mask, they reported the 
transmission of COVID-19 to two patients who 
have just 15 seconds and 53 seconds unprotected 
contact with the infected patient, and they have 
not confirmed that either transmission was 
induced by sneezing or simple breathing (Ji Yuqiao, 
2020).
 Instead of several difficulties and 
challenges like the emergence of new pathogens 
and was the first time to report and carry on 
research to investigate and uncover several 
aspects of pathogen and its pathogenicity under 
the situation of the high prevalence of highly 
contagious infectious agent. China has provided 
an excellent opportunity to learn a lesson by 
taking an active initiative to implement policies 
in its early response to combat and overcome this 
threat. However, the convergence of COVID-19 
as pandemic has flagged another warning to 
several other countries, especially the countries 
with limited resources and economies. Further 
questions that have not been answered and need 
to be investigated include; the re-emergence of 
COVID-19 as either endemic or pandemic agent 
in affected areas or population. Mutation in the 
COVID-19 genome resulting in another pandemic 
or epidemic in the future. The lifelong protection 
of patients infected once with COVID-19. The 
proportion of patients recovered before clinical 
symptoms. COVID-19 is a risk factor for the 
other complications like the hepatitis viruses for 
diabetes and cancer (Almani et al. 2012; Tu et 
al. 2017). Association of economy, pre-existing 
diseases such as heart diseases, diabetes, and 
age on outcome of infected patients. Because 
COVID-19 infection is associated with a breathing 
problem, in such a case, the outcome in patients 
with pre-existing respiratory issues or smokers (Li 
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et al., 2020). These questions, along with other 
unanswered questions, would be answered in the 
future by further ongoing researches by different 
researchers.
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