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Abstract

In this review, the new Coronavirus (COVID-19) pandemic problem was discussed. This
concept was covered via answer the comment questions about the new COVID-19 problems.
The main objective of this review is to supply a comprehensive knowledge in the definition
of COVID-19, Corona virus concept, discusses the infection common symptoms, the
transmission, diagnosis, and management of COVID-19. Finally, we provide a tool
and recommendations to avoid infection spread. In this review, we collected data from
diverse research reports such as the World Health Organization (WHO), guidelines and other
articles. Because of the wide and fast spread of the virus, academic researchers,
environmental scientists, antiviral designs, vaccine development against the virus and
providers of health care are expected to acquire current information and future outlooks of the
new pandemic coronavirus.

Keywords: COVID-19, Pandemic, Symptoms, Diagnosis, @ Management and
recommendations
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1. What Is COVID-19?

Before going into the details of this emerging pandemic, we must first define this term that
has imposed itself robustly on the world. We will give a simplified and comprehensive image
about the definition of this pandemic to remove any confusion of information for the normal
reader as well as the specialized reader.

COVID-19 definition: firstly, the COVID-19 concept was defined by WHO: it is the acronym
derived from Coronavirus (COV) disease 2019. It is a new emergent Coronavirus causing a
respiratory tract infection. This new Coronavirus strain is not formerly identified in humans.
This virus named severe acute respiratory syndrome Coronavirus 2 (SARS-CoV-2;
previously called 2019-nCoV) (Gorbalenya et al., 2020). Furthermore, the majority of
coronaviruses provokes diseases ranged from the usual cold to acute ones (Abdi, 2020).
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Among the important terms that must be clarified in this section are zoomotic that is
transmitted from animals to human, lastly, they have the ability to transmit from human to
human (Ye et al., 2020). Therefore, diverse types of these viruses have been well known for
several years, but the problem is that COVID-19 is a new kind virus that has not been
identified previously; furthermore, this new virus is rapidly spreading, highly contagious and
constantly evolves in the human population.

2. Where and When did the Coronavirus Epidemic Start?

The first COVID-19 cases took place in human in Wuhan City, Hubei Province, China, in
December 2019 (Lu et al., 2020), the virus has incubated for four months and thereafter
spread as a global epidemic. In January 2020, the WHO announced the COVID-19 as a
global epidemic for health (Wang et al., 2020). It declared COVID-19 as a global pandemic
on March 2020, when more than 3.5 million cases of COVID-19 were confirmed (WHO,
2020a; Rodriguez-Morales et al., 2020). There were almost 10 million COVID-19 confirmed
cases and 5 million deaths by the end of June 2020, and an increase in the number of positive
cases and deaths is still continued, which menaces the human health and economic (Lu et al.,
2020).

3. What Is the Structure of Coronaviruses?

COVID viruses are teeny infections (65-125nm in width) having a crown-like appearance
under the electron magnifying microscope, owing to the existence of spike glycoproteins on
the envelope (Rodriguez-Morales et al., 2020; Lu et al., 2020; Xu et al., 2020; Shereen et al.,
2020). Covids have enormous (26-32 kbs) single deserted and positive sense RNA genomes.
The genome is a part of 14 open edges, which combine 16 nonstructural proteins and four main
basic proteins (Wu et al., 2020; Chen et al., 2020; Pillaiyar et al., 2020). In Figure 1; (1) Spike
protein (S), this is a protein divided into two subunits (S1 and S2), S1 includes the receptor
binding domain (RBD), and linked with a viral passage into host cells, (2) Membrane protein
(M), (3) Envelope protein (E), and (4) Nucleocapsid protein (N).
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Figure 1. Illustration of the Coronavirus structure

4. What Are the Potential Origins of COVID-19 virus?

The new coronavirus started from the live animal market at Wuhan, South China, where bats,
raccoon dogs, snakes and other animals are sold, and rapidly spread up to all countries (Wang
et al., 2020). The novel SARS-CoV-2 virus is believed to possess a zoonotic origin and to
result from a cross-species transmission. Moreover, the genome sequencing investigated that
the novel virus (SARS-CoV-2) is typically identical to a bat coronavirus (Bat CoV RaTG13)
(Lu et al., 2020; Li et al., 2020; Zhou et al., 2020). This indicates that the bat CoV and human
SARS-CoV-2 might have the same primogenitor, and that bats are a possible incubator for the
virus (Fan et al., 2019; Zhang et al., 2020). However, the epidemiological reason of the initial
infected human group in Wuhan City (Hubei, China) was a wholesale fish and the live animal
market, and that bats were not available for sale. Pangolin, snakes, turtles and several wild
mammals such as cats and dogs have been identified as possible intermediate hosts based on
the predicted interaction between the spike protein of SARS-CoV- 2 and host (Zhao et al.,
2020; Liu et al., 2020). Nevertheless, more direct evidence is required to clarify the arguments.

5. What Are the Transferring Ways of Virus COVID-19?

The droplet size of the virus plays a significant role to transfer the infections; particles with
diameter >5-10 um are indicated to the respiratory droplets; and the particles with diameter
<Sum are referred to the droplet nuclei.

Transmission of the respiratory droplet is the main route, which transferred via the contact
from person to another by asymptomatic carriers (Zou et al., 2020; Gao et al., 2020). At the
beginning of the virus, a large number of COVID-19 cases (75,465) were analyzed in China
and its transmission in the air was not cited (Paho, 2020; CDC, 2020). Today, the airborne
transmission of COVID-19 has been confirmed in several works. At present, COVID-19 is
usually transmitted between people by the respiratory droplets and/or by direct or indirect
contact. Droplet transmission occurs when a person was in direct contact (almost 1 m) with
an infected person (coughs or sneezes) (Dhand and Li, 2020). Transmission may occur by
droplets that land on the surfaces and equipments, and environment around the infected
person. These droplets are then transferred when someone touches the infected surface.

Consequently, COVID-19 transmission can occur by direct or indirect contact with an
infected person or contaminated surface (Figure 2). Till now, there is lack of publication
reported on whether the COVID-19 virus can be determined in the air. The transmission in air
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refers to the microbe existence within droplet nuclei of diameter particles <Spm remaining in
the air for long times and it can transmit to others over distances >1 m (Ong et al., 2020). A
recent publication in the New England Journal of Medicine reported that the presence of
COVID-19 in aerosol particles stayed up to 3 hours under controlled conditions
(VanDoremalen et al., 2020). These initial findings need to be interpreted carefully; here some
reports revealed no RNA detection of COVID-19 in the air samples (Cheng et al., 2020; Ong
et al., 2020). WHO is aware of other reports, which confirmed the RNA existence of
COVID-19 in the air, but not yet cited in peer-reviewed journals. It is important to indicate
that the detection of RNA in environmental samples and PCR-based methods are not
indicators of the viable virus, which could be transferred. Further studies are required to
evaluate whether it is a possibility for COVID-19 detection in the air samples from the rooms
of patients, where no ways to liberate aerosols are occurring. Hence, it is useful to know
whether the viable virus is present and what is the role of its transmission. In addition, there
are some reports found that COVID-19 may provoke an infection of intestine and be present
in faeces. Current information on its potential transmission by faecal ways is briefly cited and
the possible implications are discussed from a public health (Amirian, 2020). To date, there
are no reports on the transferring of the virus via faeces/oral.

Here, we should give attention to the following points based on the recent publications; WHO
continues to recommend precautions against the droplet and contact for those caring people
for COVID-19 patients, WHO continues to recommend airborne precautions for the
conditions and environment in which aerosol generated and supportive treatment are
performed according to the risk. These recommendations are coincided with other national
and international guidelines, developed by the European Society of Intensive Care Medicine
and Society of Critical Care Medicine, Australia, Canada, and UK, and finally WHO
carefully records obvious evidences about this virus and updates this scientific brief as
available information.

Primary host Dvirect contact ﬁ

Consuming as food _ Human to Human transmition

Dr np:le.t spread = I¥irect contact

Spreading around the world

Figure 2. [llustration of potential origin and the transmission modes of COVID-19 virus
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6. What Are the COVID-19 Symptoms?

Clinically, we were not able to differentiate between COVID-19 and the usual viral
respiratory symptoms, as they share the general symptoms, including: sore throat, headaches,
cough, fatigue, rhinorrhea and dyspnea. Additionally, symptoms of gastrointestinal (like,
diarrhea and nausea) were also cited (Pathak, 2020; WHO, 2020b; Liu et al., 2020). Less
common symptoms are found such as pains and aches, loss of taste or smell, conjunctivitis, a
rash on the skin, or de-coloration of fingers or toes. These symptoms have ranged from mild
(81%), severe (14%), to critical (5%) and the rate of mortality is around 2% of the confirmed
COVID-19 (Temgoua et al., 2020; Di Gennaro et al., 2020). The speed of symptoms is
graduated from bad to worse day by day. However, it's difficult to notice the symptoms in the
first days of infection. This is usually observed after 5-6 days; a day-by-day breakdown of
COVID-19 symptoms is illustrated in Figure 3 (WHO, 2020b; Bendix, 2020).

\\ M acrot h i n k Journal of Applied Biotechnology

«In the starting day of the sympiom, the pabent sullers from Tever along With febzue,
muscla pain, and a dry cough. Few of them may expensnce nanszea and diarrhea a few days
pefors the aronsal of svmptoms

= Patients mav suffer from breathing problem espacially 1f they are elderly or have soms
pre-existing health condition.

. According to the Wuhan Unrversity study, these are the symptomsz of the patient that laaa )
the patient to be admitted in the hospital.

«Patients (125 develop acute respiratory diztress syndrome (ARDIS), 2 condihon where e thnd|
fillz up m the hnps and thiz 15 mesthy fatal Thas vswally happens m sevare cazas.

= At this point the patient 15 shitted to [CU. Patents with milder symptoms prokably have
more abdominal pain and loss of appetite. Only a small fracton die.

= Aftar twro-and-a-half weeks patients who recover are discharged from the hospatal.

Figure3. Diagram illustrates the speed of COVID-19 symptoms for an infected patient evolved
from bad to worse day by day

7. What Is the Diagnostic Approach of COVID-19?

As coronavirus is globally widespread, clinicians should have a low threshold for COVID-19
suspicion, and the probability is highly augmented if the patient stayed or traveled through the
first 14 days to a region contaminated by severe COVID-19, or he has a direct contact with a
confirmed or suspected case (WHO, 2020Db).

COVID-19 diagnosis depends upon the combination of epidemiological criteria, clinical
imaging based tests and the existence of clinical symptoms, besides laboratory assay tests
(DNA). Comparative sensitivity and specificity of these factors need to be carefully estimated,
when more data is available. Moreover, in several cases the combination of these tests is
required to improve the diagnostic accuracy of COVID-19. Primarily, the patient with
COVID-19 is possibly considered to be suffering from fever and/or cough and dyspnea. It has
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also severe lower respiratory tract symptoms without any clear reason. Other obvious
symptoms include smell or taste disorders, diarrhea, and myalgias. Testing strategies include
the following diagnostic techniques:

1) Sputum, throat swabs, and lower respiratory secretion samples are taken for determining
RT-PCR of COVID-19. In patients with positive COVID-19, the count of white blood cells
was varied. Leukopenia, lymphopenia, and leukocytosis were recorded, although lymphopenia
appeared more abundant (Lippi et al., 2020; Lagier et al., 2020). The levels of ferritin and
lactate dehydrogenase were elevated and high aminotransferase levels were also reported (Di
Gennaro et al., 2020). Many patients with pneumonia have normal procalcitonin levels in the
blood serum. High levels of D-dimer and lymphopenia are usually related to the mortality. The
RT-PCR negative results do not mean that there is no infection by COVID-19 and should not
be considered as the sole decision, but a combination of patient history, clinical observations,
and epidemiological knowledge must be included. Indeed, many factors lead to negative
results for an infected patient, such as poor specimen quality, late or very early collection, and
poor handling/shipping, besides technical causes interfering with the test, like the virus PCR
mutation or inhibition. Consequently, with a negative result, retesting is recommended after 48
hours.

2) Another used diagnostic test in COVID-19 is the lung computed tomography (CT): The
CT image in patients with COVID-19 mainly demonstrates abnormal glass opacification sites,
confirming the presence of the viral pneumonia. Other studies have suggested that the
abnormalities of chest CT are bi-lateral having a peripheral distribution, and involving low
lobes (Ai et al., 2020; Li and Xia, 2020). Chest CT may be helpful using the lung CT, and the
sensitivity of nasopharyngeal swab may be in the range of 60—70% (Ai et al., 2020). Lung CT
is highly sensitive to the hospitalized patients with COVID-19 confirmed by a positive
RT-PCR. With a population of 1014 patients taken from January 06 to February 06, 2020
(Tongji Hospital, Wuhan, China), using RT-PCR as a reference, the lung CT image sensitivity
for COVID-19 was 97% Importantly, high percentage (60-93%) of patients had initial
positive lung CT, coincided with COVID-19 before the initial test of positive RT-PCR (Ai et
al., 2020).

3) Another important tool also used is the viral tests and Nucleic acid shedding, although 42%
of patients showed an improvement of lung CT before recording RT-PCR negative results (Ai
et al., 2020). However, it is important to notice that DNA shedding does not usually show the
existence of live virus (Tahamtan and Ardebili, 2020). Moreover, the viral test informs you if
you possess a current infection. Samples of viral tests taken from the respiratory system (like
nose swabs) confirmed the infection by COVID-19 (Ong et al., 2020).

4) An antibody test: After human infected by COVID-19, the antibodies can be produced
within 5-7 days, while antibodies can be obtained within 10-15 days and probably stay
detected for months or years (Zhou et al., 2020). Moreover, the antibody test may not be
detected if you have early infections, because it can take 1-3 weeks after infection to obtain
antibodies. A positive test result confirms that antibodies are obtained due to an infection
with COVID-19. Experience with other viruses indicates that antibodies may offer protection
from future infections. However, the study is ongoing to determine if these antibodies to
COVID-19 can protect someone from the infection with the virus again, and how long that
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protection might stay. A negative test result means that there are no detectable antibodies
found in the specimen. More research is ongoing to find out if antibodies can make people
immune to the virus.

The Biosafety precaution and laboratory diagnosis protection of clinical specimens from
patients of the suspected or confirmed COVID-19 should be conducted adopting practices
and procedures described by WHO (WHO, 2020c).

In several cases, since the availability of testing for COVID-19 is not accessible, the
COVID-19 diagnosis is made theoretically based on a compatible clinical presentation in an
exposed site, especially when no other symptom cause is evident. It is acceptable to assume
that the patient had COVID-19 and advise him to self-isolate at home (if hospitalization is not
warranted) and alert the clinician about worsening symptoms (WHO, 2020d).

8. What Are the Most Biosafety Precautions and Protections?

Actually, the COVID-19 virus is primarily transmitted between people via respiratory
droplets and contact (WHO, 2020e; Pandey et al., 2020; Yang et al., 2020). The droplets can
also be transferred directly to the individual next to the infected one. Thus, Biosecurity and
personal protection can help in the control and prevention of the virus infection. The best way
for virus protection is to avoid the exposure to the virus. We can summarize the Biosafety
precautions and protections in the following points:

1) Performing hand hygiene frequently with alcohol or soap and water.
2) Avoid the touch of eyes, mouth and nose.
3) Keeping a distance (at least Im) required to avoid the infection from individuals.

4) Using personal protective equipments (PPE) can protect people from infection. The
recommended PPE (WHO) includes medical masks, gowns, gloves, goggles or a face shield,
aprons and respirators (Pandey et al., 2020).

9. Are There Treatments for COVID-19?

Actually, there are no drugs approved for COVID-19 by the Food and Drug Administration.
However, several drugs were approved for other indications, besides multiple agents are
currently studying for the COVID-19 treatment in the clinical trials around the world (Wang
et al., 2020). Moreover, providers can investigate drugs or agents that are approved or
licensed for other indications through different mechanisms for COVID-19; providers include
Emergency Use Authorizations (EUAs), Emergency Investigational New Drug (EIND)
applications, and use programs with drug manufacturers, and/or off-label use. At present, the
Panel recommends unapproved or promising COVID-19 treatments to be investigated in
controlled clinical trials. Several data and publications from randomized controlled trials and
observational groups are rapidly emerging, some in peer-reviewed journals, others as
unpublished manuscripts, and some cases in press statements. These data sources and the
Panel experiences are used to determine whether new recommendations are secured. Finally,
the choice of these data depends on the patient and the provider that define the decision.
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10. Are There Human Vaccines Currently Available for Covid-19?

Actually, no human vaccine is ready for Covid-19, but development of nearly 120 vaccines is
carried out. Techniques include the use of nucleic acids (RNA or DNA), live or inactivated
virus, viral vectors, and recombinant proteins (Pandey et al., 2020; Adhikari et al., 2020).

Challenges to create an effective vaccine consisted of barriers (e.g., whether S or receptor
binding domain proteins provoke more protective antibodies), possibility of large scale
production (e.g., including effectiveness and safety), and legal ways (e.g., transfer of
technology and license approvals). The SARS-CoV-2 S seems to be a protective promising
immunogenic protein, but the protein full length or the receptor-binding domain, which is
sufficient to prevent transmission, stays obscure. Other factors include the number of vaccine
doses required to give long immunity. Nowadays, more than ten Covid-19 vaccines are
actually being tested in the last phase trial and predicted to be produced in large scale in the
January 2021. Lastly, Pfizer and BioNTech Companies, USA-Germany announced in
November 9, 2020 that a novel vaccine for COVID-19 is produced with an efficiency reached
to 90%. In this study, the results found that individuals who taken two vaccine injections with
three weeks having more than 90% fewer cases of symptomatic Covid-19 than those with
placebo (Pfizer, 2020). Other prevention approaches will emerge in the next months, which
include monoclonal antibodies, convalscenttiter, and hyper immune globulin. These
approaches will be utilized in high risk persons, such as health care workers and older adults.

11. Conclusions

Pandemic COVID-19 provoked markedly increase in hospitalizations for pneumonia
accompanied with multi-organ diseases. As of November 1, 2020, more than 50 million
people around the world were infected by COVID-19 and more than 1 million was died.
Many routes of transferring, infection, and treatment stay vague. Advanced prevention and
effective control of COVID-19 will require clinical investigations.

At present, the number of confirmed cases of COVID-19 continues to augment, and various
prevention and control measures continue to be needed. With more research on COVID-19,
systematic treatment plans and guidelines have been improved, so it is most important for
patients to be early diagnosed and admitted to the hospital for isolation. Asymptomatic
patients with COVID-19 infection are unfortunately a silent infection source, which can
render others at risk for infection without unknowing. Consequently, as more research is
performed to interpret the mechanisms of COVID-19 infection and to create treatment
methods, efforts to prevent its transmission by asymptomatic individuals will be the key to
reduce its spread. While the epidemics of SARS, MERS and COVID-19, were all provoked
by coronaviruses and shared other similarities, there are several differences among these
infections. The number of COVID-19 cases dramatically exceeds the cases for the other
epidemics, and COVID-19 is the only one to cause a worldwide pandemic. Notably, this,
once an insignificant and benign family of viruses, the coronavirus, has now generated three
fatal epidemics in the last two decades, showing the alert importance to this class of viruses.
This will be a long-term challenge, and we cannot yet predict when the next coronavirus
outbreak will occur. Therefore, more research, testing and development of better plans will be
required to handle such pandemics in order to be better protected when they emerge in other
mutants.
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