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ABSTRACT

COVID-19 is a newly discovered, highly infectious disease and has rapidly spread into at least 213 countries as a
pandemic. This paper is a comprehensive review article of COVID-19 and four other viral diseases, including
influenza, Severe Acute Respiratory Syndrome (SARS), Middle East Respiratory Syndrome (MERS), and Ebola virus
disease (EVD). The cause of COVID-19 is the novel coronavirus—SARS-CoV-2. The transmission of COVID-19 is
complex and rapid; therefore, it is difficult to control the spread of the disease. Certified specific antiviral drugs
are slowly becoming available for COVID-19, although a few treatments such as Remdesivir, hydroxychloroquine,
dexamethasone, and therapeutic plasma exchange (TPE) have been found somewhat effective. Effective vaccines
are still in the process of development and several countries, including the USA are conducting Phase 3 trials
currently to fast-track the vaccines. All these issues have created significant challenges in reducing the morbidity
and mortality of this global infectious disease. COVID-19 has led to vast impacts on public health and the global
economy. With economic shutdowns, social distancing, increased handwashing, and sanitizing have been first line
therapies for mitigating the spread of COVID-19 and have created a new normal. COVID-19 is different from
influenza and previous pandemic diseases, such as SARS, MERS, and EVD, but has some similarities to them.
Influenza and these pandemic diseases are introduced in this paper as a comparison with COVID-19. The features
of COVID-19, progress achieved in treatment, emerging technologies in testing and diagnosis, and current and
future challenges are presented. Specifically, topics regarding COVID-19 in this paper cover basic facts, the
questionable origin of COVID-19, testing and diagnosis, pharmaceutical treatment and comfort measures,
strategies and management for fighting against COVID-19, and the emotional, psychological, and mental health
impacts of shelter-in-place orders and quarantine of COVID-19.
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Ebola viral disease (EVD) resulting from the Ebola viruses
(EBOVSs) is a severe and acute illness with a rate of mortality
from 25% to 90% according to records from the World Health

INTRODUCTION

Influenza A (HIN1) pdm09 (pH1N1) surfaced in Canada and
Mexico in March 2009. It is a strain of influenza AHIN1 resulting
from a combination of pig, bird, and human influenza viruses.
Patients who have influenza and develop pneumonia, may
require mechanical ventilation and are at a high risk of rapid
progression to Acute Respiratory Distress Syndrome (ARDS),
which causes life-threatening hypoxemia [1]. ARDS is an
immune-driven pathology that has been observed in cases
such as Severe Acute Respiratory Syndrome coronavirus
(SARS-CoV) infection, MERS, EVD, and COVID-19 [2]. After a
pandemic due to the influenza A virus, a zoonotic coronavirus
was detected in the Middle East in 2012. The Middle East
Respiratory Syndrome coronavirus (MERS-CoV) causes severe
respiratory disease (e.g., pneumonia) with more than 35%
mortality. The onset of MERS in humans is characterized by
cough and high fever (= 38 °C). SARS-CoV and MERS-CoV can
result in symptoms ranging from asymptomatic cases to ARDS
and respiratory failure [2,3].

Organization (WHO) [4]. EVD has primarily occurred in West and
Sub-Saharan Africa since it emerged in 1976; however, other
countries, including the USA, have experienced outbreaks
caused by travelers from Africa. The most potential vaccine and
therapeutic target for the EBOV infection is the envelope
glycoprotein (GP). GP coordinates viral-host membrane fusion
[5] although the successful implementation of a vaccine has yet
to occur. EBOV can cause similar symptoms to those of COVID-
19 including micro-clots, cytokine storm (which is typically the
cause of more severe and fatal cases), and thromboembolisms.

The deficiency of clinical research responses to pandemic
influenza, SARS, MERS, and EBOV indicates that available
research models cannot sufficiently improve the quality of
public health or clinical care. Suggestions have been made for
improvement, but models and computations still fail to predict
outcomes adequately or correctly. First, data or sample
collection requirements for clinical and public health decision-
making should be integrated within a unified framework that
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combines a risk-based (not a discipline-based) approach to
ethical review and consent. Second, clinical research methods
and related tools should be developed to meet epidemiological
and contextual challenges of epidemic or infectious diseases
[6]. Third, investigator-led clinical research networks that are
primed and incentivized in response to the outbreak of
diseases should be funded or sponsored [6].

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2, previously called 2019- nCoV) is the causative pathogen
of Coronavirus Disease 2019 (COVID-19) and has quickly
circulated in the world [7] with hotspots in the USA, Italy, Brazil,
Spain, Russia, etc. and covered more than 213 countries with
sick patients, depleting critical medical supplies and beds in
the world’s intensive care units (ICUs). The basic reproduction
number R, of COVID-19 is estimated to be around 2.2, which
means each patient averagely spreads the disease to 2.2
people [8]. However, the Centers for Disease Control (CDC) in
the USA report the data more so as infecting 5-8 individuals per
sick individual. Patient Zero (PZ) is the first person who is
infected with a new virus or bacterial disease and therefore
becomes the carrier of the virus or disease in an outbreak. It is
significant to find PZ in an outbreak because knowing where
the person has been and who have been in contact with helps
researchers and physicians better track, understand, and
control the virus or disease infection. The PZ of COVID-19 has
not been found [9]. Governmental health officials have stated
that contact tracing (i.e., tracking sick individuals who test
positive and testing anyone in contact with the person), is
essential to control of the viral outbreaks plaguing the world.

After the COVID-19 outbreak in Wuhan City, China, the
cruise ship, Diamond Princess, was quarantined on February 3,
2020 because a passenger tested positive for COVID-19. The
passenger disembarked in Hong Kong before the test and
diagnosis [9]. Approximately 355 cases were confirmed as
positive for COVID-19 infection on the Diamond Princess by
February 16, 2020. It was important to predict the reproductive
number R, of the new virus on the cruise ship in the early stage
of the outbreak and estimate daily new cases. It was calculated
that the median with 95% confidence interval of R, of COVID-
19 was approximately 2.28 on the cruise ship in the early stage.
It was critical to reduce the R, to control daily cases and the
outbreak [10]. This relies on not only medical science and
technology, but also strategies and management.

The Division of General Surgery at the University of
Washington in Seattle, USA designed and implemented an
emergency restructuring of the facility’s general surgery
resident care teams to comply with physical distancing
requirements recommended by the Presidential experts,
optimized workforce well-being, and continued excellent
patient care during the COVID-19 outbreak. This is a successful
example in management during the pandemic. An approach to
general surgery resident allocation by dividing patient care
into separate inpatient care, operating care, and clinical care
teams was introduced. Surgical resident team restructuring is
critical during a pandemic to optimize patient care and ensure
the well-being and vitality of the resident workforce while
guaranteeing the whole workforce is not compromised. The
number of surgery residents with direct patient contact was
limited and independent resident physician teams were
created and isolated from each other to create physical
distancing [11].

The main purpose of this paper is to introduce COVID-19
and SARS-CoV-2. Four other viral diseases, including influenza,

SARS, MERS, and EVD are also introduced for a comparison
with COVID-19. The features and novelties of COVID-19,
progress in treatment, emerging technologies, and challenges
in fighting COVID-19 are presented. The following is the
arrangement of the rest of the paper: the second section
presents methods and literature research results; the third
section introduces influenza; the fourth section presents SARS
and MERS; the fifth section describes EVD; the sixth section
deals with SARS-CoV-2 and COVID-19; and the final section is
discussions and conclusion.

METHODS

As we have mentioned, this paper primarily deals with
COVID-19 and SARS-CoV-2. However, in the early stage of this
disease, many people were not aware of its substantial risk
partly due to some similarities to other viral diseases such as
SARS, MERS, EVD, and even influenza. The pathogen itself
which caused the virus was named SARS-CoV-2 (like SARS-CoV,
i.e., SARS-CoV-1) and was also called 2019 novel coronavirus
(2019-nCoV). People have understood more about its distinct
features since its outbreak, especially since becoming a
virulent global pandemic. Therefore, four other viral diseases
(influenza, SARS, MERS, and EVD) are also addressed in this
paper to compare with COVID-19. Not only similarities, but also
distinct differences of the features of COVID-19 are identified
and disclosed.

Literature research was performed on the database EBSCO
via ‘Advanced Search’ to research COVID-19 and the four other
viral diseases. Papers published between December 2019 and
May 2020 in English and in scholarly (peer reviewed) journals
were considered. For COVID-19, ‘Subject Terms’ was selected
as ‘Field’ to search papers. The Subject Terms include COVID-
19, SARS-CoV-2, Novel Coronavirus, 2019-nCoV, and nCoV.
Duplicated papers were removed. A total of 253 papers that
matched the topics of this paper were selected for the
literature review to better understand COVID-19, including its
causes, transmission and epidemiology, diagnosis,
transmission prevention and control, etc. For the four other
viral diseases, ‘Title’ was selected as ‘Field’ to narrow the range
of papers because these viral diseases were only used in
comparison with COVID-19. The terms used in ‘Title’ were
influenza, SARS, MERS, and EBOLA, respectively. After
duplicated papers were excluded, 106 papers were selected for
the literature review because the papers matched the topics of
this paper and were appropriate for the comparison with
COVID-19.

It should be noted that many professional journals
implemented the fast review and fast publication policy for
manuscripts regarding COVID-19 and SARS-CoV-2 during this
critical time of the COVID-19 pandemic. The review and
publication process of some manuscripts took a short time
(one or two weeks) and their methods and results are
somewhat weak; therefore, among papers published before
May 2020, only quality papers were cited in this paper. Totally,
64 papers were cited in this paper.

INFLUENZA

Influenza or “the flu” is one of the main causes of
respiratory illness and complications among adults, the
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Table 1. Differences between the common cold and influenza

Aspects Common Cold Influenza

Body temperature  usually slightly elevated high (>38°C)

Headache rare very common

Dry cough rare common

Sore throat common rare

Rhinorrhea very common common

Hoarseness common rare

Osteoarticular pain rare, mild very common, severe

Lack of appetite rare common

General wellbeing  moderately bad very bad

Disease onset slow, with mild sudden, with acute
symptoms symptoms

elderly, and children of all ages. Like COVID-19, the influenza
virus tends to affect the weak, elderly, and those in high-stress
environments. Immunizing children with an inactivated
influenza vaccine does not reduce all causes of respiratory
illness episodes which occur in primary care during an
influenza epidemic period [12]. Parents’ awareness of
recommendations regarding children’s influenza vaccines is
low. Healthcare providers’ vaccine endorsement is key and
healthcare professionals, especially general practitioners and
pediatric specialists ought to be urged to talk about influenza
vaccines with parents [13].

Influenza is an acute infectious disease of viral etiology. It
can cause serious complications, such as myocarditis,
pneumonia, inflammation of kidneys, and death. Vaccination is
the most useful approach to avoiding the influenza infection.
Influenza is different from the common cold, which is shown in
Table 1 [14].

Seasonal influenza, along with pneumonia is one of the
USA CDC’s top ten causes of death in the world. Simulationis a
timely and cost-effective approach to forecasting the infection
evolution based on the coupling influence of various aspects,
such as an individual’s features, current and previous
vaccinations, travel patterns, interaction patterns, and
meteorological conditions. A meteorological model was
developed to evaluate effects of changes in relative humidity
and temperature on epidemic influenza patterns. It was shown
that a 10% reduction in relative humidity leads to an increase
of around 1.6% in the rate of final infection. The effect due to
temperature changes on the spread of infection is detectable—
a 1.1% decrease in the infection spread per extra degree of
temperature [15].

Influenza A (HIN1) pdmQ9 is the influenza A virus in its
pandemic form and has a highly mutant, transmissible, and
lethal capacity. This virus threatens the world population with
a high mortality rate [16]. Transmission from human to human
through air droplets or sometimes from pigs to humans. The
influenza virus has multiple different RNA segments, which can
reassemble to make new virus strains (i.e., mutations) with the
possibility to infect an unimmunized individual, thus causing
another outbreak. Gene reassortment is a process through
which new strains are emerging in pigs as they have specific
receptors for both human influenza and avian influenza viruses
[17]. The presence of dyspnea, hypertension, thoracic pain,
diabetes mellitus, or an abnormal chest radiography or
computed tomography on admission were associated with
worse clinical outcomes for patients with the infection of the
HIN1 virus. Therefore, using readily accessible clinical and
imaging features for admission should help evaluate patients
with the HIN1 infection [18].

A chest X-ray is non-specific for HIN1 virus-associated
pneumonia. High-resolution computed tomography (HRCT)
can improve the diagnosis and follow-up of pneumonia
associated with the HIN1 virus. HRCT can recognize small
lesions, which permits a prompt diagnosis and treatment after
imaging. HRCT is the best imaging technique to display lung
changes in various phases of pneumonia [16]. Molecular
combination with nanotechnology provides new and effective
diagnostic methods. There are some biosensors specific for
influenza A (HIN1) pdm09 detection [17].

SARS AND MERS

Coronaviruses (CoVs) mainly cause enzootic infections in
mammals and birds. Infections crossed over to humans as well
in recent decades. The outbreaks of SARS and MERS have
confirmed the fatality of CoVs when they cross the barrier of
species and infect humans. CoVs cause diseases with various
degrees of symptoms, ranging from upper respiratory tract
infections (e.g., the common cold) to lower respiratory tract
infections, such as pneumonia, bronchitis, ARDS, etc. [19].
SARS and MERS have demonstrated the potential to cause
massive nosocomial outbreaks. Transmission trees can
provide details regarding epidemiological links between cases,
draw attention to the duration of a disease outbreak, and help
identify super-spreaders. Targeted vaccination strategies
could be explored based on the stochastic simulation and
transmission trees associated with nosocomial outbreaks of
MERS and SARS [20].

SARS-CoV emerged from coronavirus circulation in Asian
animal markets in 2002 and 2003. The emergence of the virus
caused a global outbreak of a respiratory disease with a 10%
mortality rate [2]. It has been regarded by the WHO that SARS-
CoV is perhaps from bats. Hallmark clinical symptoms after a
SARS infection is a high fever (i.e., > 38 degrees C) and acute
lung inflammation resulting in ARDS and severe hypoxemia,
requiring mechanical ventilation [21]. Viroporins, viral proteins
with ion channel (IC) activity that play a considerable role in
viral replication and pathogenesis, are found in RNA viruses,
and interact with various cellular membranes and lipids to
stimulate virus reproduction. SARS-CoV encodes three
viroporins (proteins 3a, E, and 8a) while most other CoVs only
encode one viroporin. The full-length E and 3a proteins are
necessary for maximal SARS-CoV replication and virulence;
however, viroporin 8a has only a slight impact on the activities.
Viroporins E and 3a of SARS-CoV are necessary for efficient
replication in vitro and in vivo. The viral viroporins and PDZ-
binding motif (PBM) are appropriate targets for antiviral
therapy and mutation in attenuated SARS-CoV vaccines [22].
The pathology of SARS-CoV is like that of SARS-CoV-2. MERS
also causes a similar inflammatory process which affects the
lungs and other organs.

MERS-CoV can cause an especially fatal respiratory
infection affecting the inflammatory markers of the lungs. The
first MERS-CoV infection case occurred in Saudi Arabia in June
2012. MERS-CoV then spread to some adjacent countries
(mainly Jordan and Qatar) and imported cases of this virus and
disease were reported in Africa, Europe, Asia, and the Americas.
MERS-CoV has been dangerous to human health in the world
since 2012 and cases have occurred in 27 other countries (e.g.,
Qatar, Tunisia, Jordan, Italy, Germany, France, and United
Kingdom) [23, 24]. Clinical characteristics of the MERS-CoV vary



4/12

Wang & Alexander / ELECTRON J GEN MED, 2021;18(1):em265

widely, from the absence of symptoms (14% to 80% of cases)
to the flu-like syndrome, pneumonia, and ARDS. The three
most common symptoms are cough, fever, chest pain, and
dyspnea [24]. Patients with severe acute respiratory illness due
to the MERS-CoV infection have symptoms, such as fever,
cough, diarrhea, shortness of breath, nausea/vomiting, fatal
pneumonia, and kidney infection in the most severe forms. The
incubation period of MERS-CoV is around five to six days with a
fatality rate of up to 30% to 40% [23]. Most people with MERS
have progressive and worse outcomes, such as severe
pneumonia, extra pulmonary organ dysfunction, and
ultimately death [25].

MERS-CoV is a zoonotic virus and it is caused by a single
stranded and positive (+) sense RNA beta-coronavirus that is a
pathogen of zoonotic reservoirs. The origin of MERS-CoV is not
completely known; however, MERS-CoV is believed to originate
in bats and then transmit to humans from dromedary camels
according to the analysis of various virus genomes [23,25,26].
Large MERS-CoV outbreaks have repetitively had destructive
impacts on healthcare systems and settings. Sporadic
community cases are still being reported. A small and
consistent proportion of MERS cases have no camel exposure.
Constant epidemiologic and virologic monitoring is needed to
find other exposures that cause virus transmission. Human
cases with MERS-CoV result from primary or secondary
transmission. Primary transmission is defined as zoonotic
transmission from camels or an unidentified source, while
secondary transmission is due to contact with a MERS patient
[26].

SARS-CoV and MERS-CoV can also lead to ARDS, a reduction
in the amount of lung surfactant which lubricates the lungs and
make mechanical ventilation more difficult and less effective,
otherwise severe, stubborn hypoxemia, ultimately results in
death, or acute kidney failure, multi-system-organ failure, and
septic shock [23]. One third of severe MERS patients develop
pneumonia and another 20% go on to develop ARDS [24].

ARDS is an acute, diffuse, inflammatory lung injury that
causes added pulmonary vascular permeability, added lung
weight, and a loss of aerated tissue caused by a build-up of fluid
in the alveoli. Although there have been advances in
mechanical ventilation, and the treatment of ARDS, it is still
related to a high morbidity rate and a mortality rate ranging
from 26% to 58%. Extracorporeal membrane oxygenation
(ECMO) is a changed cardiopulmonary bypass circuit that acts
as an artificial membrane lung and blood pump to deliver gas
exchange and systemic perfusion for patients when their lungs
and hearts cannot function sufficiently. ECMO is a complicated
network that offers ventilation and oxygenation and permits
the lungs to rest or recover from respiratory failure, while at the
same time minimalizing iatrogenic ventilator-induced lung
injury. ECMO has demonstrated an increased survival rate and
improved outcomes of patients with severe ARDS however,
ECMO is an expensive and resource-intensive system that
requires trained and exceedingly skilled professionals because
close and regular monitoring of the system is necessary. ARDS
can be mild, moderate, or severe and although ECMO can be
used as a rescue strategy if other treatment choices are not
successful, it is not suggested as a main treatment for severe
ARDS [27].

Although improvement has been made in the management
of ARDS, the in-hospital mortality rate is still extremely high
(over 40%). Prone positioning (PP) is an effective first-line
intervention for the treatment of ARDS because it increases gas

exchange and reduces mortality. But the response to PP is
unpredictable and can widely vary from one patient to another.
Despite the difference, PP facilitates a greater survival rate
among ventilated patients [28]. Patients with persistent severe
ARDS have poor clinical outcomes. Identifying this kind of
patients at trial enrollment can be an approach to personalized
medicine [29].

EBOLA VIRUS DISEASE

Ebola Viral Disease (EVD) is a severe and overwhelmingly
fatal disease [30]; death rate is approximately 80% among
those infected. It is caused by the EBOV, a member of the
filovirus family and occurs in humans and other primates [31].
An EBOV is a single-stranded, non-segmented, and negative-
sense RNA virus. EBOVs were discovered during an outbreak of
EVD in the Democratic Republic of Congo in 1976 [32,33]. EVD is
characterized by severe acute symptomatology, including high
fevers, arthralgia, severe fatigue; hemorrhagic manifestations
such as oozing and acute bleeding occur in the final stages.
Life-threatening conditions such as multi-system-organ-failure
and shock, ultimately leading to death [33]. EVD mortality is
also increased by the “cytokine storm” like the pathology of
death in COVID-19. Although the EBOV is considered to reduce
clotting factors and cause seeping and oozing, it is typically the
“cytokine storm” which causes death among EVD patients.

EBOVs are thought to be zoonotic; however, their original
reservoir has yet to be confirmed. African fruit bats are
regarded as the most likely natural reservoir for EBOVs [31,33].
Initial human infection with Ebola virus occurs through contact
with an infected animal, such as a fruit bat or other non-human
primate. The virus can spread from person to person via direct
contact with body fluid, the blood of a symptomatic person
with the EBOV infection, or a dead body of an EVD patient. Entry
of body fluids (e.g., saliva, vomit, sweat, urine, feces, semen,
breast milk, blood, vaginal fluid, etc.) through broken skin or
mucous membranes in the nose, mouth, or eyes can cause
infections [30]. With other filoviruses, EBOVs can be
transmitted from an animal reservoir or intermediate host to a
primary human case in a single zoonotic spillover event. The
primary case then initiates the person-to-person transmission
[32]. The contact situations and monitoring of infected patients
as well as their families and neighbors are crucial for
controlling an EVD outbreak [33].

Symptoms overlapping with other endemic diseases such
as cholera, malaria, etc., have made accurate diagnosis critical
and challenging. Ebola outbreaks are widespread due to the
absence of sensitive, robust, rapid, and licensed diagnostic
tests in remote regions where outbreaks often occur. A rapid
and user-friendly diagnostic test has been established and
validated. Its analytical features make it appropriate for clinical
management during an EBOV outbreak in a remote region [31].
Since EBOV might stay in some body fluids after a patient
recovers from the disease, EVD could continue to infect others
in contact with these body fluids and result in severe epidemics
again. A key priority in the fight again EVD is to develop
effective vaccines against EVD. Some vaccine candidates have
been assessed in clinical trials and the rVSV-EBOV vaccine is
being licensed in Europe and the USA [34].
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SARS-COV-2 AND COVID-19

Basic Facts

COVID-19 is a new infectious disease caused by SARS-CoV-
2 previously called 2019 novel coronavirus (2019-nCoV). COVID-
19 is an enveloped RNA virus, making it more susceptible to
disinfectants than a regular virus. Although the infection rate is
high, and COVID-19 is considered highly contagious, the
mortality rate of COVID-19 is approximately 3%, a relatively low
mortality rate among viruses, typically affecting the elderly,
those with underlying medical conditions such as diabetes,
asthmas, autoimmune diseases, etc. and
immunocompromised individuals, leaving the young and
healthy fairly untouched, although there are many cases of
disease and death in younger adults. Children seem immune or
rarely infected and rarely spread the disease. COVID-19 is
characterized by fever (>38 degrees C), body-aches, runny
nose, sore throat, shortness of breath, chest pain, dry cough,
and/or gastrointestinal symptoms. The most serious cases
complain of chest pressure and difficulty breathing with low
oxygen saturation. The virus also sheds RNA into the feces as
well. COVID-19 is primarily an acute lung disease, potentially
causing shortness of breath, hypoxemia, and ARDS. However,
most patients with severe COVID-19 die because of a “cytokine
storm,” which leads to a thromboinflammatory process where
there is a build-up of inflammatory markers such as interleukin
(IL), tumor necrosis factor (TNF-a), and other inflammatory
markers, causing pneumonia and micro-clots in vessels and
multi-organ dysfunction. Cardiac injury biomarkers are also
increased in some patients, even those with no cardiovascular
disease, resulting in death as well. This indicates a need for
efficiently monitoring heart health to prevent myocarditis in
patients with COVID-19. The transmission of COVID-19 is much
faster than MERS and SARS. Cases of asymptomatic patients
with COVID-19 have been reported [8,35-37]. Compared with
the SARS-CoV infection, patients with COVID-19 have less
symptoms or are completely asymptomatic yet both are still as
contagious as those with the full disease. Furthermore, SARS-
CoV-2 causes lower respiratory tract lesions even in patients
who do not have any clinical symptoms, leading to permanent
lung scarring and other difficulties. Thus, some patients have
the radiological evidence of pneumonia; however, they do not
have a cough or fever during the infection [38]. The range of
time the illness takes from onset to full-blown severe COVID-19
also varies among patients due to age, exposure, preexisting
conditions, state of health, etc.

The WHO records show the period for COVID-19 from
symptom onset to death is in the range of two weeks for a
patient with mild symptoms up to six weeks for patients with
severe symptoms, with a median of 14 days. This period relies
on an individual’s age and immune status [39]. The average
incubation period of COVID-19 can be up to five days and the
period of quarantine is 14 days starting from the last exposure
date. Compared with other similar types of coronaviruses, the
average time of the incubation period for COVID-19 is the
longest; however, this remains argumentative because the
longest incubation period for COVID-19 could be 27 days or
even above [40]. Also, the origin of COVID-19 has been
questionable. It has been one of people’s main concerns.
Although wet markets have been considered as one of the
potential origins of COVID-19. And Beijing, China recently
experienced an outbreak at a meat market where dozens of
workers were infected, leading experts to consider the wet

market as a highly likely target for the origin, although there are
no bats at these wet markets.

Origin of SARS-CoV-2

It is with a high probability that SARS-CoV-2 is of a natural
zoonotic origin, meaning the virus was transmitted from an
animal to PZ; however, although a species of bats are thought
to be responsible for transmitting the virus to humans, the role
of animals in the epidemiology of SARS-CoV-2 remains
primarily unknown [41]. SARS-CoV-2 is a positive-sense and
single-stranded RNA virus. It has a great genetic similarity to
bat coronaviruses; however, while the intermediate reservoir is
thought to be pangolins, one of the most trafficked non-human
mammals in Asia. But confirmation of the intermediate
reservoir is yet to be made [36]. Based on genomes, the bats are
the most likely origin with the intermediate reservoir most
likely the pangolin [42]. The genetic analyses also predicted
that bats are the most likely the source of SARS-CoV-2 though
further investigation needs to confirm these facts [43].

COVID-19 is related to beta-coronavirus that infects
humans and most likely mutated from a bat coronavirus into a
human host. Structural analyses showed that COVID-19 was
probably derived from a bat SARS-like coronavirus that had a
mutation in the nucleocapsid N protein and the spike
glycoprotein (protein S). It appears that all COVID-19 strains are
similar compared to other strains associated with the same
family. Thus, it has also been considered that COVID-19
resulted from some mutations of other coronaviruses.
Genomic analyses do not support the idea that COVID-19 was
constructed in a laboratory. To further confirm the origin of the
novel virus, it is necessary to obtain the viral sequences from
immediate animal sources [39].

Massive sequencing of SARS-CoV-2 strains found in humans
and the CoVs of wildlife will help further evaluate the origin of
the virus and propose future methods to mitigate the risk of
new SARS-CoV-2 spillover incidents. Further tasks need to be
implemented to handle the risk of future pandemics due to
CoVs: 1) research on CoV-host interactions to be conducted
both in vivo and in vitro; 2) development of new anti-
coronaviral medicines and assessment of their efficacy in
animal models and cell cultures; and 3) deterrence of the
animal-to-human infection through a more friendly
environment management and a ban of wet markets [41].

Transmission and Spread of SARS-CoV-2 and COVID-19

SARS-CoV-2 primarily share the mode of transmission with
MERS-CoV and SARS-CoV because it spreads largely through
droplet or respiratory secretions. Saliva is a biofluid mainly
generated from salivary glands in the oral cavity and has been
reported SARS-CoV-2 nucleic acid positive in some cases.
Besides lungs, tongues and salivary glands are possibly
additional hosts of SARS-CoV-2 because of the expression of
angiotensin-converting enzyme 1l (ACE Il). Therefore, SARS-
CoV-2 dissemination can be slowed down by blocking
infectious droplets by wearing a mask staying at least 3-6 feet
apart, washing and sanitizing hands frequently, and
disinfecting indoor air and surfaces frequently. Recent
research has demonstrated that SARS-CoV-2 might remain
viable on various surfaces, such as glass, countertop surfaces,
plastic, doorknobs, cardboard, and stainless steel at least 12-
24 hours. However, ultraviolet light, such as sunlight will kill the
virus within 30 seconds or less and some researchers are
looking into this type of therapy which might be beneficial if
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attached to the patient’s mechanical ventilation. And while
SARS-CoV-2 is likely to remain on contaminated surfaces,
research has shown it is not easy to transmit through
contaminated surfaces. SARS-CoV-2 RNA has been observed in
the urine, stool, and whole blood of COVID-19 patients;
however, it is stillunknown whether transmission through such
mediums is possible. SARS-CoV-2 is spreading across the globe
more rapidly than SARS-CoV did [42, 44]. Exposure to infectious
droplets, which can remain suspended in the air for long
periods of time seems to be the primary mode of transmission.

A meta-analysis of publications was completed, and results
showed that gastrointestinal symptoms had been reported in
17.6% of patients infected with COVID-19 in Hong Kong. Of the
stool samples of patients infected with COVID-19, 48.1% of the
stool samples tested positive for shedding of virus RNA. Both
caregivers and family need to be careful to avoid the fecal-oral
contamination/transmission of the virus. Healthcare workers
need to exercise caution during the collection of fecal samples
and implementing endoscopic procedures in patients infected
with COVID-19—even during the patient’s recovery [36]. In
addition, pets and zoo animals have tested positive with low
levels of SARS-CoV-2 from oral and nasal cavity. For example,
in one instance, a patient’s dog tested positive around the
nasal and oral cavity and showed mild symptoms [40]. In other
cases, two tigers and lions from the New York City, USA Zoo also
tested positive around the oral and nasal cavities. In Beijing,
China, dozens of meat market employees had tested positive
after handling raw meat. It was thought that the COVID-19 virus
had been active on the packages of meat received at the
market. Thousands of meat processing employees in several
US states had become infected recently with COVID-19. Beijing
government city officials thought the virus had been
transmitted by infectious packages, not infectious meat. City
officials stopped importing meat for consumption and
preparation afterwards and the number of infected individuals
has decreased.

A mutation analysis of reported genomes at various
locations and times was conducted using bioinformatics
programs to disclose the genomic structure and variations of
SARS-CoV-2. The genomic signature analysis demonstrated
that there is strong relation among the locations of samples,
the time of sample collection, and the accumulation of genetic
diversity. Mutation may affect the spread and severity of SARS-
CoV-2. This finding indicates a strong requirement for further
inclusive and prompt investigation that combines
epidemiological information, genomic details, and graph
records of COVID-19 patients’ clinical features [45]. US
government health experts state that the COVID-19 virus has
mutated and is causing a more virulent infection.

Reverse transcription - polymerase chain reaction (RT-PCR)
tests have been employed in the COVID-19 diagnosis. The RT-
PCR testing cycle threshold (Ct) value shows a lot of viral RNA in
symptomatic, pre-symptomatic, and asymptomatic residents,
which indicates the potential for the disease transmission
regardless of symptoms. Symptom-based screening in skilled
nursing facilities (SNFs) may fail in identifying around a half of
residents infected with COVID-19. Long-term care facilities
need to take proactive action to stop the emergence of SARS-
CoV-2. Symptom ascertainment and room isolation are
extremely challenging in elderly residents with neurologic
conditions, such as dementia. Once SARS-CoV-2 enters a long-
term care SNF, rapid and widespread transmission will
probably occur. Once a facility confirms a case of COVID-19, all

residents need to be cared for using CDC-recommended
personal protective equipment (PPE) with consideration for
reuse or a prolonged use of PPE if necessary [46]. Unfortunately
for New York City, USA and New Jersey state, USA, governor
mandates placing infectious COVID-19 patients back into SNF
beds, a lack of adequate PPE in the nursing home, and a lack of
adequate training for staff contributed to thousands of COVID-
19 deaths.

Testing and Diagnosis of COVID-19

Clinical laboratory analyses and imaging methods have
been utilized in the COVID-19 diagnosis, including diagnosis at
a laboratory and routine biochemical analysis as well as
computerized tomography (CT) and direct lung radiography.
Intensive care and mechanical ventilation might be needed
during treatment [37]. The routinely used RT-PCR has been a
reference method for the diagnosis of COVID-19. For emerging
pathogens, real-time RT-PCR is a main diagnostic method. The
RT-PCR analysis of COVID-19 provides a considerable
opportunity against the COVID-19 pandemic. Some patients
might have negative RT-PCR analysis results but positive
clinical results. For these cases, the RT-PCR analysis results
might become positive in the following days. Thus, clinical
results are as important as laboratory results in the diagnosis
of COVID-19. False-positive and false-negative cases were
reported, especially early during the outbreak of SARS-CoV-2
[8,37,47]. Nucleic acid detection using real-time RT-PCR is a
standard diagnosis approach that has been broadly used in the
clinic; however, the false-positive and false-negative rates of
this approach are not neglectable and serological methods are
currently needed [48]. An antibody test is available for COVID-
19; however, the results can sometimes be a false negative.
This aspect is concerning, however, there are many institutions
that are moving toward antibody tests.

The colloidal gold-based immunochromatographic (ICG)
strip targeting viral IgM or 1gG antibody was presented and it
was compared to real-time RT-PCR. Serological ICG strip assay
in diagnosing the SARS-CoV-2 infection is consistent and
sensitive. It has been regarded as a good supplementary
method in clinical diagnostic applications [48]. A dual-
functional plasmonic biosensor that combines the plasmonic
photothermal effect and localized surface plasmon resonance
sensing transduction can provide a promising and alternative
approach to the clinical diagnosis of COVID-19. In addition,
two-dimensional gold nano islands (AuNIs) functionalized with
complementary DNA receptors can sensitively detect selected
sequences from the novel coronavirus via nucleic acid
hybridization [47].

Pharmaceutical Treatment and Comfort Measures

Scientists proposed three strategies for developing new
drugs to fight against coronavirus. Oxygen status is the first-
line treatment for the COVID-19 [49]. While some patients can
survive with only external oxygen as a strategy for healing, the
sicker patients may require mechanical ventilation with a high
FiO2. The first strategy was to test existing broad-spectrum
antivirals, such as interferons, ribavirin, and cyclophilin
inhibitors for treating coronavirus pneumonia. Remdisivir, an
antiviral successful for treating other viral diseases, was
thought to be one of the first successful therapeutic treatment
medications available for COVID-19 and is manufactured by
Gilead [50]. However, according to the WHO and the USA
Centers for Disease Control (CDC), supportive treatments
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aimed at reducing community spread through social
distancing, the use of masks, along with frequent sanitizing and
washing hands are the most effective deterrent against the
disease. Aggressive isolation measure led to a reduction in
cases in European countries and China [49]. Remdesivir, which
was approved by the FDA for off-label use of severely ill COVID-
19 patients, can cause some heart symptoms, including rapid
heartbeat, and possibly a heart attack resulting in death. The
USA CDC reports that although Remdesivir looked promising,
there was never any evidence that it reduced viral load.
Another therapy found to be successful by a French scientist is
hydroxychloroquine, Zinc, and Zithromax. While this is not an
intravenous medication, it must be given early in the course of
the disease to cure or prevent the onset of symptoms.
However, with the hydroxychloroquine, Zinc, and Zithromax
treatment, there has been much controversy with some US
physicians and government officials. The WHO stopped its
study on hydroxychloroquine when it was evident that severe
and possibly fatal heart arrhythmias could occur because of
taking this medication. However, hydroxychloroquine was
effective at reducing viral load and length of stay among the
patients who received it. Some US physicians have indicated
that deadly heart arrhythmias and side effects can cause death
in the severely ill with this combination of drugs. But some
physicians strongly advocate giving the medication trio early in
the disease or for mild or severe cases. Within three-five days
this therapy seems to work. Hydroxychloroquine is a long-
standing medication to treat malaria, lupus, and rheumatoid
arthritis. It is important to note that hydroxychloroquine is an
anti-inflammatory medication and the combination seemed to
work on reducing the length of time spent in the hospital if
taken very early in the disease according to a French study. The
second was to use available molecular databases to search
molecules that might have therapeutic effects on coronavirus.
The third was to develop new targeted medicines based on
genomic information and pathological features of various
coronaviruses, but this procedure may take several years, even
10 years or more [49,50].

Potential therapies for COVID-19 can be classified into two
types: a) drugs that affect human cells; b) drugs that affect the
human immune system; and c) drugs that target the
coronavirus itself. The response of the innate immune system
plays a significant role in controlling the coronavirus infection
and replication of the virus RNA; interferon, released in
response to the virus, is anticipated to boost the immune
response by blocking viral replication. Blocking the signal
pathways of human cells could be essential for virus replication
and might have antiviral effects because the virus often travels
inside the cell using the endoplasmic reticulum (ER).
Furthermore, viruses often bind to receptor proteins on the cell
surface, using active transport to travel into human cells
[50,51].

Critical research into vaccines is a race against time as
numerous countries are going head to head to find a vaccine by
the end of 2020 [50]. At least eight vaccine candidates are
already in the third phase of testing in humans and look
promising as they have already provided immunity in the test
subjects. The pandemic spread of COVID-19 is limited by the
development of herd immunity (also called population
immunity) or the development of a vaccine. Vaccine
development is typically measured in decades however, in this
situation, with the COVID-19 pandemic, vaccine development
isongoing in several countries who are simultaneously working

on trials. New manufacturing platforms and genomic abilities
have increased the likelihood that a vaccine will be discovered
with efficacy by December 2020 [52].

Recently, convalescent plasma with the antibodies of those
patients previously infected with COVID-19 has shown some
efficacy in treating patients severely ill with COVID-19.
Therapeutic plasma exchange (TPE) is not a novel treatment
and has been used in several diseases. Fresh frozen plasma
(FFP) is used as a transmission diluent. The formula for the
process of TPE is the total volume of plasma to be replaced
calculated by the following: Plasma Replacement = body
weight (kg) x (1/13) x (100 - hematocrit). TPE is performed
through a standard femoral central venous catheter (12F) and
each patient undergoes a total of five procedures. This therapy
is currently being used as adjunctive therapy for severely ill
patients [53,54].

There are some drugs against SARS-CoV-2 and they have
been subject to limited trials or are under investigation.
Remdesivir and hydroxychloroquine have some efficacy
against SARS-CoV-2. In the US, Remdesivir is currently only
available as an investigative agent or through compassionate
use protocols for confirmed SARS-CoV-2 and hospitalized
patients with invasive mechanical ventilation. Itis unlikely that
providers would use this agent in the Emergency Department
(ED) at this time. Hydroxychloroquine and Chloroquine are oral
medicines that can potentially be used to treat outpatients and
people admitted to the hospital [55]. A recent study at the
Henry Ford Health System released in June 2020 indicated that
hydroxychloroquine is quite efficient at reducing the COVID-19
death rate. In the study, approximately 2,000 patients were
included and overall, those given the drug hydroxychloroquine
had a significantly lower death rate (13 %) than those who were
given no drugs (26.4 %). This is a significant finding in COVID-19
treatment. In addition, no patients were found to suffer from
cardiac effects by Foxhall Cardiology, including Torsades de
Pointes, a potentially fatal tachycardia. While Remdesivir still
remains a staple for the treatment of the severely ill and
mechanically ventilated patient with COVID-19, there have
been no significant findings that this drug is effective at
reducing the death rate. However, they may be restricted for
COVID-19 indications in the ED until further evidence is
available and exceptions are only for very sick patients. As
these agents are available in the community, ED clinicians
should exercise caution counseling patients who inquire about
hydroxychloroquine and chloroquine [55].

A pharmacological approach to the treatment of COVID-19
can be regarded as a two-phase approach. The first phase is
regarding viral replication as well as cytopathic effects and
antiviral drugs can be considered, such as chloroquine-
hydroxychloroquine, darunavir ritonavir, lopinavir/ritonavir,
and darunavir/cobicistat. The second phase is 7-10 days later
starting from the symptom onset and is at the risk of death; the
feature at this stage is progressive lung involvement with
increasing needs of the oxygen supplementation and
ventilatory support. Immunomodulatory and
immunosuppressive drugs might help in this phase [56]. There
have been asymptomatic COVID-19 patients with normal
radiography results. Lopinavir has positive effects on these
patients and they may benefit from continuously taking
lopinavir. Although arbidol and lopinavir/ritonavir have been
administered in clinical practices, their effectiveness on
deterring the SARS-CoV-2 replication has not been confirmed.
Eosinophil counts have shown the potentiality as a predictor
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Table 2. Stages of psychological intervention

Stages Purposes

Interventions

Professionals to be
Involved

| 1) Containment of the reaction to fear and better 1) Psychoeducation and support to healthcare professionals 1) Psychologists and

adaptation to the emergency.

in patient management.

health care professionals

2) Reception of a database on the needs of people 2) Construction and administration of online questionnaires 2) Psychologists

in quarantine to develop ad hoc interventions.

to detect psychological distress and other symptoms.

1l Preventively intercept relevant
psychopathological symptoms and lower
situational stress.

Open online channels of psychological support for
healthcare professionals, caregivers, infection-positive
patients, and general population.

Psychologists and
psychiatrists

11 1) Reduce obsessive/anxious manifestations
(such as thoughts and behaviors), limit health

anxiety, and stabilize mood. quarantine.

2) Prevention of domestic violence crimes.

1) Production and dissemination of psycho-educational
information material for the general population in

2) Activation of toll-free numbers to support victims of
domestic violence.

1) Psychologists

2) Psychologists and
police

\Y% Reduce the post-traumatic impact of the

Design and implementation of management interventions

Psychologists and

emergency (depression, PTSD, substance abuse). for the psychopathological consequences of the emergency psychotherapists
in health professionals and the general population.

PTSD: post-traumatic stress disorder

for the progression of COVID-19. Increased eosinophils could
be an indicator of improvement in treating COVID-19 [38,57].

A drug-target interaction model that is named Molecule
Transformer-Drug Target Interaction (MT-DTI) and based on
pre-trained deep learning was utilized to recognize
commercially available antiviral drugs for disrupting the viral
components of SARS-CoV-2, for example, proteinase, RNA-
dependent RNA polymerase, and/or helicase. Atazanavir,
Kaletra, and Remdesivir have been predicted to obstruct the
novel coronavirus. Rapamycin and tiotropium bromide might
also work in treating the virus [58].

Certified specific antiviral drugs or vaccines are not
available for treating COVID-19. After the COVID-19 outbreak,
the State Administration of Traditional Chinese Medicine (TCM)
in China organized a professional group to develop a program
for treating COVID-19 based on Chinese herbal medicine. The
medicine is a mixture of herbs prescribed by herbalists
according to patients’ various syndromes that are recognized
by Chinese diagnostic methods (inquiry, smelling, listening,
inspection, and palpation). More than 85% of COVID-19
patients in China have received TCM treatments. Although TCM
has been used in COVID-19, there is still uncertainty in its
effectiveness. More clinical research and experiment on TCM
should be conducted to further disclose the mechanism of the
therapeutic effects of TCM on the treatment of COVID-19 7, 59].
The fear of contracting COVID-19 is considerable, which has
brought up emotional, psychological, and mental problems
due to the pandemic.

Emotional, Psychological, and Mental Impacts of COVID-19

Medias have led to the psychological and social effects of
COVID-19 due to its worldwide outbreak. These effects ranged
from neglecting the threat initially to highlighting the virus and
the disease later in such a dangerous and distinctive way that
anxiety, stress, and even a sense of panic occurred. The COVID-
19 pandemic has brought up a strong impact on the world with
unpredictable psychological consequences. The psychological
impact due to quarantines during the spread of COVID-19 is
substantial, wide, and probably long term. Increased exposure
to social media in the context of lockdowns, quarantine, and
isolation increases the tendency to ruminate over information.
This outbreak has emphasized the fragility of mental health
and the need for the provision of evidence-based interventions
to enhance psychological flexibility. When compared with the

epidemics of other infectious diseases, fear resulted from
COVID-19 is perhaps more considerable and extensive [60].

Quarantine is often characterized by negative emotions,
such as frustration, anger, and fear that can result in boredom,
anxiety, violence, and/or a feeling of uneasiness. It is
appropriate to take actions to plan suitable responses to the
psychological crisis due to the COVID-19 health emergency.
The phases of psychological interventions are conceptualized
and listed in Table 2 [61].

Strategies and Management for Fighting against COVID-19

The COVID-19 pandemic has become a global problem that
forces a need for synergistic collaboration in the world. Based
on the principle of One-Health, extending targets of research to
the environment and animals with which humans continuously
interact helps understand the complicated pandemic better
and adopt the most appropriate control procedures.
Continuously mapping major epitopes known for viral proteins
is an encouraging approach. Defining the map of spreading
epitopes among diverse geographical regions and considering
various people’s habits and the animal population with which
the people interact may help provide valuable data or
information for building personalized prophylactic and
diagnostic strategies [62].

Lessons learned from outbreaks of viral diseases highlight
the need for the One Health methodology. The methodology is
built on existing capacities, but it is powerful through
integrating sectors or disciplines and delivers broader and
more health benefits. To increase cross-sector coordination
and cooperation promotes science-based decision-making;
reduces duplications among sectors related to the health of the
environment, humans, and animals; and efficiently deals with
outside factors that influence disease burdens. Comparative
medicine has been accepted due to its benefits in scientific
research. One Health expands the scope of comparative
medicine to the surveillance of the environment and animals
for risk mitigation and the early detection and better
understanding of threats [63].

COVID-19 is continuously causing worldwide economic
loss, economic panic, suicides, psychological distress, global
fears, and negative impacts on mobility. A One-Health
approach is urgently needed to implement a multi-disciplinary
method to deal with complicated global health challenges and
fully consider human-animal-environment interfaces. One
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Health addresses interrelationships among the environment,
humans, and animals; facilitates collaboration; and improves
the health of humans and animals (livestock, pets, and
wildlife). Teams based on One Health can work together
efficiently to find the sources of pathogens and mitigate the
threat of virus outbreaks. Global collaborations based on One
Health are significant and necessary to fight against COVID-19
[64].

DISCUSSIONS AND CONCLUSION

COVID-19 has become a global pandemic. Except politics,
part of reasons lie in 1) there were many things unknown or not
confirmed in the early stage of this disease; 2) many people
were not aware of its substantial risk partly due to its some
similarities to other viral diseases such as influenza, SARS,
MERS, and EVD. These reasons led to the outcome that the
disease transmission was not controlled well. COVID-19 has
distinct features and novelties compared with influenza, SARS,
MERS, and EVD. Although great progress has been made in
fighting against COVID-19, there are still considerable
challenges because certified specific antiviral drugs or vaccines
for treating COVID-19 are still in the development process.

Influenzais an acute infectious disease of viral etiology that
has been in global circulation for many decades infecting
individuals and causing the death of hundreds of thousands of
patients. Over the past 100 years, the world has seen the onset
of numerous pandemics, such as the Spanish Flu, HIN1, EBOV,
MERS-CoV, and SARS-CoV to name the most common.
Treatments have not always been available, and many people
have suffered tragic deaths due to these pandemics. However,
there has never been a more contagious, more prevalent, and
rapidly transmitting viral pandemic than the SARS-CoV-2 or
COVID-19. This viral pandemic was transmitted from an
unknown origin, likely an animal from a wet market, and has
devasted the global population with sickness, death, and the
loss of prosperous economies. There has been a struggle to find
treatments, models which predict outcomes, vaccines, to slow
the transmission of COVID-19. With social distancing (the virus
is not known to transmit greater than six feet apart from
someone else), the wearing of masks, hand washing and
sanitizing, and government mandates from shelter-in-place
shutdowns to mandatory methods aimed at reducing the
transmission, such as offering fines for not wearing face masks
in the USA, etc.

Several diagnostic methods have enhanced the diagnoses
of some viral pandemics. For example, HRCT enhances the
diagnosis and follow-up of HIN1 virus-associated pneumonia.
There have been some biosensors for Influenza A (HIN1)
pdmo09 detection. The full-length E and 3a proteins are
essential for maximal SARS-CoV replication and virulence.
MERS-COV can result in an incredibly fatal respiratory
infection. EBOV epidemics could continue to recur because
some survivors may become carriers.

The transmission of the COVID-19 is much faster than those
of SARS and MERS. The genetic analyses suggest that bats are
the most probable source of SARS-CoV-2, but further
investigation is necessary to confirm this. SARS-CoV-2 spreads
mainly through droplet form or respiratory secretion. However,
there has been some transmission from fomites, or hard
surfaces that have been contaminated with the virus. Fomites
range from steel, granite countertops, doorknobs, etc. While

cardboard can be a source of transmission, it is difficult for the
virus to stick to cardboard, soft surfaces, clothing, or food.
While little is known about the viral transmission of COVID-19,
studies have shown that sunlight or ultraviolet light will kill the
virus on a surface within 30 minutes. Tongues and salivary
glands are possible additional hosts of SARS-CoV-2. Many viral
RNA in symptomatic, pre-symptomatic, and asymptomatic
people indicated the potential for COVID-19 transmission
regardless of symptoms. However, respiratory droplets are the
dominant method of transmission.

RT-PCR has been a reference method for the COVID-19
diagnosis. Serological ICG strip assay is a good supplementary
approach to diagnosing SARS-CoV-2 infection. A dual-
functional plasmonic biosensor that combines the plasmonic
photothermal effect and localized surface plasmon resonance
sensing transduction is also useful in the diagnosis of COVID-
19. Two-dimensional gold nanoislands (AuNIs) functionalized
with complementary DNA receptors can sensitively detect
selected sequences from SARS-CoV-2.

Remdesivir and hydroxychloroquine have some efficacy in
fighting SARS-CoV-2. Hydroxychloroquine can potentially be
utilized to treat outpatients and people admitted to the
hospital. However, while hydroxychloroquine reduces the
death rate among patients infected with COVID-19, Remdesivir
has not shown to reduce viral load in any patients despite
reducing hospital stays. TCM has been used in COVID-19, but
further clinical research and experiments should be
completed. The fear of contracting COVID-19 is considerable,
and the US government is attempting several mandates to
reduce transmission, such as mandatory masks, strict social
distancing, numerous clinical trials of treatments and vaccines,
and shelter-in-place lockdowns. Therefore, the emotional,
psychological, physical, psychosocial, and mental impacts of
COVID-19 are substantial, wide, and probably cause long term
effects. Collaborationsin the global world based on One Health
are significant to mitigate risks from COVID-19.

Because COVID-19 has become a global pandemic,
transparent and open information regarding SARS-CoV-2 and
COVID-19, disclosure of their knowledge, and sharing of
successful experience or lessons during the pandemic help
mitigate the risk of COVID-19 and reduce people’s fear due to
the pandemic. Due to the rapidity of transmission for this virus,
it is imperative that scientists and scholars locate all methods
of transmission, any further mitigation actions necessary such
as masks, handwashing, and sanitizer, etc.

Future research related to COVID-19 needs to be related to
treatment options and vaccines as well as diagnosis,
transmission, and the asymptomatic patient. Therefore, future
work can be fundamental research in SARS-CoV-2, the
mechanism of human-to-human transmission, asymptomatic
patients infected with COVID-19 and its transmission
mechanism, the development of a vaccine specific for COVID-
19, etc. Challenges to researching the COVID-19 pandemic is
that there can be many cases in one location of asymptomatic
patients who are unidentifiable except by testing. Other
challenges include the rapidity associated with patient death
and progression for those patients infected with severe cases.
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