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ABSTRACT

In December 2019, several cases of severe pneumonia were identified in Wuhan City, the capital of Hubei province. Upon
further investigation, the pathogen causing these symptoms was identified and named as SARS-CoV-2 and the disease was given
the name COVID-19 by the World Health Organization. Being able to spread rapidly through respiratory droplets and capable
of asymptomatic transmission, COVID-19 became a health concern of a global scale in a matter of months. The most common
signs and symptoms of COVID-19 patients at hospital admission are fever, dry cough, and dyspnea. Most people experience the
disease with mild symptoms but in more severe cases these can develop into pneumonia and acute respiratory distress syndro-

me. In this review, we aim to summarize the current information over COVID-19 and its causative agent SARS-CoV-2.
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INTRODUCTION

Coronavirus disease-2019 (COVID-19) is an in-
fectious disease caused by the most recently discove-
red severe acute respiratory syndrome coronavirus- 2
(SARS-CoV-2) (1). The disease was first identified in
December 2019 in Wuhan, Hubei Province in China
as cases of pneumonia of unknown etiology (2). Most
of the initial cases were epidemiologically linked to the
Huanan seafood market (2, 3). Since the identification
of early cases in Wuhan, the disease has spread rapid-
ly throughout China in just a few months, inevitably
turning into a national public health crisis. As patients
presenting the same symptoms have gradually been
documented in other countries, World Health Organi-
zation (WHO) recognized the outbreak as a Public He-
alth Emergency of International Concern on January
30, 2020 (4). Taking the significant public health risks
that the international spread of the disease poses to the
world into consideration, the outbreak was declared as
a pandemic on March 11, 2020 (5).

VIROLOGY

Coronaviruses are positive-sense single-stranded
RNA genomes that are enveloped and non-segmented.
They are 50-200 nm in diameter (6). Animals are the
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most common hosts for these viruses, but there are also
a few cases in which humans were recorded as the hosts
(7). The coronavirus family has four different genera:
alpha (a), beta (B), gamma (y), and delta (). Only a
and f can infect humans (8).

Even though many human Coronaviruses (hCoV's)
such as hCoV-229EF, OC43, NL63, and HKU1 exist,
there had only been two incidents of CoV infections
managed to catch the world's attention before the la-
test outbreak: severe acute respiratory syndrome CoV
(SARS-CoV) and Middle East respiratory syndrome
CoV (MERS-CoV). The SARS-CoV outbreak has oc-
curred in 2002 infecting 8422 and causing 916 deaths.
The first case of MERS-CoV infection occurred in 2012
and 543 of 1041 infected people have lost their lives due
to the outbreak (8).

The SARS-CoV-2 is a zoonotic virus, similar to
SARS-CoV and MERS-CoV. Primarily, the Coronavi-
ridae Study Group (CSG) informed that these two vi-
ruses model a new species in a new unofficial subgroup
of the group Betacoronavirus (1). They were granted
specific names as they were the first ones to be iden-
tified in their species. SARS-CoV-2 is connected to a
previously existing species with many acknowledged
viruses usually isolated from humans and hosted by
numerous bats. Since the human isolates collected du-
ring the 2002-2003 epidemic have been confirmed to
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cause SARS in infected individuals, the names of all
these viruses originated from SARS-CoV. The name
SARS-CoV-2 was chosen by the CSG by using the ent-
renched method for identifying viruses in this species
and the relationship of the virus to the model SARS-
CoV in a species tree (1).

SARS coronavirus of 2002 (SARS-CoV) and SARS-
CoV-2 are considered to be genetically identical. If the-
se viruses find an animal reservoir that provides a cel-
lular environment that is enough for them to multiply
and get advantageous mutations, the virus can infect
humans and multiply in human hosts (6).

ORIGIN AND SPREAD

In December 2019 several cases of severe pneumo-
nia were identified in Wuhan City (9-12). Chinese aut-
horities conducted an immediate investigation of the
incident (11). Many of the initial cases were linked to
the Huanan wholesale seafood market, in which alive
animals such as poultry, dogs, snakes, bats, and fish are
traded (9-12). A surveillance system was installed after
further cases continued to share a common history of
coming into contact with the market (9). On Decem-
ber 31, 2019, China alerted the WHO on the current
outbreak. This was followed by the closure of the Hu-
anan seafood market the next day (13). The causative
agent was later described as a coronavirus that shared
over 95% of its genome with a species of coronaviruses
that was commonly found in bats (12, 14). Further in-
vestigations based on environmental samples indicated
the seafood market as the origin of the disease (9). The
exponential increase in the number of cases, some of
which had never come into contact with the seafood
market, indicated that human to human transmission
was occurring (9, 11, 15).

On January 13, 2020, the first case outside of Chi-
na was reported in Thailand (13). This was closely fol-
lowed by the initial reports in South Korea and Japan.
The occurrence of COVID-19 in these countries on pe-
ople that have never been to China, supported the con-
cern that the disease could be carried from human to
human (15). On January 30, 2020, WHO declared the
COVID-19 outbreak as a public health emergency of
international concern, explaining that the rapid spread
of the disease might pose a risk to the integrity of he-
alth systems around the world, especially for countries
with vulnerable health systems (13). In the following
months, COVID-19 continued to spread around the
world. Due to its aggressive spread and high level of
severity, COVID-19 was declared a pandemic by the
WHO on March 13, 2020 (13).

EPIDEMIOLOGY

The SARS-CoV-2 has been spreading rapidly since
December 2019 and as of April 27, there are 2,878,196
cases and 198,668 deaths according to WHO Situation
Report-98 (16).

The source of the SARS-CoV-2 infection can be a
previously infected person or object. It can spread by
inhaling the droplets that are scattered via coughing
and sneezing by infected people. The droplets larger
than 60 pm in diameter are disposed to drop quickly
(17). Furthermore, the virus may spread by one con-
tacting surfaces that were infected and then touching
their face, eyes, nose, or mouth before proper handwas-
hing (18).

Individuals with COVID-19 usually begin to show
symptoms, including mild respiratory symptoms and
fever, 5-6 days after infection (19). The mean incuba-
tion period being stated; the incubation period of the
SARS-COV-2 varies between 1-14 days (19). The virus
can also get spread by asymptomatic patients (20).

Researches have shown that people of all ages can be
infected by the SARS-CoV-2. However, older patients,
immunocompromised patients, and patients with se-
rious underlying medical conditions such as diabe-
tes, severe obesity (body mass index of 40 or higher),
pulmonary diseases, liver diseases, and patients with
chronic kidney disease undergoing dialysis are in the
high-risk group (21, 22). In a study reported by Garg
et al. (22) between March 1 and 30, 89.3% of 178 hos-
pitalized adults had at least one underlying condition.
Hypertension (49.7%), obesity (48.3%), chronic lung
disease (34.6%), diabetes mellitus (28.3%), and cardio-
vascular disease (27.8%) ranked among the most com-
mon underlying conditions. While among the patients
aged 18-64 obesity was the most frequent underlying
condition, among those aged >65 years” hypertension
ranked first. In the meantime, hospitalization rates inc-
rease with age and 74.5% of 1482 hospitalized patients
were aged =50 years (22).

PATHOGENESIS

The causative agent of COVID-19 is a virus called
SARS-CoV-2 (23). The same genome structure and
expression pattern are seen among all coronaviruses.
They encode 16 nonstructural, 4 major structural [spi-
ke (S), envelope (E), membrane (M), and nucleocapsid
(N)] proteins (24). S protein binds to the receptors on
the host cell, thereby helping the virus enter the host
cell, and is critical for determining transmission capa-
city and host tropism (25, 26). Angiotensin-converting



enzyme 2 (ACE2) receptor in the respiratory mucosa is
one of these receptors (27). According to the literature,
8 of the 14 binding residues directly interacting with
human ACE2 in the SARS coronavirus (SARS-CoV)
have been preserved in SARS-CoV-2 (28). In addition,
the S protein produced by SARS-CoV-2 was found to
have a 10 to 20-fold higher binding affinity to human
ACE2 than the S protein of SARS-CoV (29).

After the virus enters the cells, the viral RNA geno-
me is released into the cytoplasm and the viral genome
begins to replicate. Two polyproteins and structural
proteins are produced and the newly formed envelope
glycoproteins enter the membrane of the endoplasmic
reticulum or Golgi apparatus (30). The nucleocapsid is
formed by the combination of genomic RNA and nuc-
leocapsid proteins (31). The viral particles then develop
into the Endoplasmic Reticulum-Golgi intermediate
compartment (ERGIC) (31). Finally, the vesicles con-
taining the virion fuse with the plasma membrane and
release the virus (31).

Fever, dyspnea, nonproductive cough, pneumonia,
myalgia, fatigue, normal or decreased levels of leuko-
cytes, increased levels of plasma pro-inflammatory
cytokines are among the clinical signs of patients with
SARS-CoV-2 infections (15, 32). Symptoms of CO-
VID-19 are similar to the symptoms of SARS-CoV and
MERS-CoV infections (33). The pathogenesis of the
disease is mainly presented with severe pneumonia,
RNAaemia, ground-glass opacities, and acute cardiac
injury (15).

According to the literature, ARDS has been found
as the common result of SARS-CoV-2, SARS-CoV, and
MERS-CoV infections and is the main cause of death
(15, 34). Cytokine storm, the overproduction of cyto-
kines by the immune system, causes a violent attack
on the body, triggering ARDS and multi-organ failure,
subsequently leading to death in severe cases of SARS
CoV-2 infections, as in SARS-CoV and MERS-CoV in-
fections (15, 34-37).

Patients with COVID-19 showed significantly high
blood levels of cytokines and chemokines including
IL1-83, IL1RA, IL7, IL8, IL9, IL10, basic FGF2, GCSE
GMCSE IFNy, IP10, MCP1, MIP1a, MIP1§, PDGFB,
TNFa, and VEGFA (15). Furthermore, plasma concent-
rations of IL2, IL7, IL10, GCSE, IP10, MCP1, MIP1aq,
and TNFa were shown to be higher in the Intensive
Care Unit (ICU) patients than non-ICU patients (15).
In addition, according to recent reports, the number of
CD4 + and CD8 + T cells in peripheral blood of SARS-
CoV-2 infected patients are significantly reduced (34).

The pathophysiological mechanisms under the
emergence of SARS-CoV-2 have not been fully unders-
tood.

However, the genomic similarity of the causative pat-
hogen SARS-CoV-2 with SARS-CoV and MERS-CoV
may facilitate the recognition of the COVID-19 and
help explain the inflammatory response causing the
clinical outcomes with severe pneumonia (28).

CLINICAL PRESENTATION

The most common signs and symptoms of CO-
VID-19 patients at hospital admission are fever, dry
cough, and dyspnea. Other symptoms may consist of
fatigue, myalgia, headache, sputum production, and
sore throat (38-40). Some case series reported the exis-
tence of gastrointestinal symptoms in 2-40% of the pa-
tients (39, 41). In comparison, gastrointestinal symp-
toms such as diarrhea are less common, which shows
that its viral tropism is different in comparison with
MERS-CoV and SARS-CoV (39).

Three non-peer reviewed expert body press releases
from the United States of America, United Kingdom,
and France suggested that based on anecdotal emer-
ging clinical observations, changes in olfactory sensa-
tions such as anosmia and hyposmia could be clinical
features of COVID-19, especially in early or mild cases
(42-44). Olfactory or taste disorders were recorded in
up to 53% of the cases in a study from Italy (45). Alt-
hough the preliminary current evidence for anosmia
and hyposmia to be considered as potential clinical
teatures of COVID-19 is inconclusive at the moment,
they are proposed as new criteria for testing, especially
in young people with few other symptoms (40).

According to the literature, the median incubation
period was estimated to be 5.1 days and people may
develop symptoms 2-14 days after the exposure to the
virus (46, 47). Furthermore, the study conducted by
Lauer et al. (46) has stated that 97.5% of infected people
show symptoms in 11.5 days.

According to a study of case series from China,
the most common laboratory abnormalities obser-
ved among their patients were elevated lactate dehyd-
rogenase, depressed total lymphocytes, and prolonged
prothrombin time (48). The laboratory abnormalities
imply that SARS-CoV-2 infection may correlate with
hepatic, renal and myocardial injury, coagulation ac-
tivation, and immune deficiency. These abnormalities
were found to be similar to the abnormalities that were
seen at patients infected with MERS-CoV and SARS-
CoV (48).

Another study of case series conducted by Huang et
al. (15) has found abnormalities in the chest CT images
of all patients. Furthermore, 98% of the patients infec-
ted with the virus presented with bilateral involvement,



and all patients in the study had pneumonia (15).

The common complications among patients inc-
luded Acute Respiratory Distress Syndrome (ARDS),
acute cardiac injury, RNAaemia, and secondary infec-
tions (15). Coinfections of fungi and bacteria were seen
in especially severely ill patients (49). Some patients
progressed with ARDS and septic shock, which was
ultimately followed by multiple organ failure (15, 49).

In the course of the disease, the median duration
from the inception of the first symptoms to developing
dyspnea was 5.0 days, 7.0 days to hospital admission,
and 8.0 days to developing ARDS, and for discharged
patients, the hospital stay was recorded as 10 days (48).

DIAGNOSIS

WHO describes COVID-19 patients in three sepa-
rate case definitions: a suspected case is defined as a
patient that shows at least one symptom of acute respi-
ratory illness along with fever and has a history of resi-
dence in or travel to a location with reports of commu-
nity transmission of COVID-19 in at least two weeks
prior to symptom onset, or a patient with acute respira-
tory illness and is yet to receive an alternative diagnosis
that fully covers the clinical findings (50). A probable
case is described as a suspected case for whom the la-
boratory tests are reported inconclusive or a suspected
case for whom testing could not be performed (50). A
case can only be defined as positive when a person’s la-
boratory tests return positive for the SARS-CoV-2 in-
fection (50).

Nucleic acid detection in respiratory tract samp-
les in a real-time polymerase chain reaction (RT-PCR)
and next-generation sequencing is the forerunning and
the most essential method of SARS-CoV detection, in
virtue of its commercial viability and relatively short
return time (51, 52). Specific probes and primers were
designed, utilizing the genome sequence of the virus to
help accelerate the development of RT-PCR diagnosti-
cs (53). The first open reading frames (ORF la and 1b),
RNA-dependent RNA polymerase gene, envelope, and
nucleocapsid are the main focus for novel coronavirus
detection and diagnosis at the moment (51, 53). Many
in-house assays have been developed or are under de-
velopment (54). However, this method is not without
its shortcomings since RT-PCR has high false-negative
rates as well as low detection rates. Furthermore, RT-
PCR cannot be used to determine the progression or
the severity of the disease (52, 55, 56). In addition, the
collection of nasopharyngeal, oropharyngeal samples
requires close contact between the patient and the he-
althcare worker which may lead to further transmissi-
on of the disease (57).

Chest X-Rays (CXR) usually do not give specific
results as bilateral infiltrates seen in CXR may be nor-
mal in early disease (58). Another detection method is
computed tomography (CT), which is more sensitive
and plays an important role in the clinical detection of
COVID-19 (55, 56). Ground glass opacities in multi-
focal lung lesions are typical findings from chest CTs
of COVID-19 patients. Investigations of such common
symptoms appear to have higher rates of detection than
the nucleic acid tests, as well as having the ability to
see the severity and track the progression of the disea-
se (52). However, CTs are not commercially viable and
not able to identify the specific virus causing the symp-
toms (55).

Antibody assays can also be an actor in the diagno-
sis of the COVID-19, albeit as complementary for the
viral nucleic acid test (59, 60). The primary method of
antibody tests is enzyme-linked immunosorbent assay
(ELISA) and studies have shown that IgM, IgG, and
IgA antibodies can be observed as early as four days
after symptom onset. Detection by IgM seroconversion
led to higher rates of accurate diagnosis than those of
PCR assays five days after symptom onset (59). The de-
tection rates increased significantly when IgM ELISA
assay was applied along with a PCR test for each patient
(59, 60).

CLINICAL MANAGEMENT

Although patients experiencing mild symptoms do
not necessarily need hospital admission, it is still very
important to implement applicable infection preventi-
on and control measures in order to contain transmis-
sion (61). Following the doctors’ and health care gui-
delines’ recommendations, this could be done either in
the hospital or at home. Patients with mild illness may
be treated with symptomatic treatments such as presc-
ribing antipyretics to manage their fever (61).

When it comes to patients with hypoxemia, severe
acute respiratory illness (SARI) and respiratory dist-
ress, or shock, these patients should be provided with
supplemental oxygen therapy immediately (61). Adults
with emergency signs such as absent or obstructed res-
piration, central cyanosis, severe respiratory distress,
shock, convulsions, or coma have to receive airway
management and oxygen therapy (61). Patients with
COVID-19 should be monitored closely for signs of
clinical deterioration and should be intervened with
attainable supportive care instantly if necessary (61).
The vital signs of patients that have been admitted to
the hospital need to be observed consistently. Early
warning scores may be used to determine the status



of the patients and can be beneficial to recognize the
deterioration of their condition (62). It is important to
keep in mind that aggressive fluid resuscitation might
worsen oxygenation, therefore health care staff should
be careful while administering patients with SARI with
intravenous fluid treatments (63). It is also crucial to
consider that patients with ARDS might still experien-
ce hypoxemia even when oxygen is delivered with a
mask accompanied by a reservoir bag (61).

Deterioration into septic shock is very dangerous,
therefore all patients should be monitored closely in or-
der to recognize the signs of septic shock and get ahe-
ad with early interventions. The advised care for septic
shock patients includes antimicrobial treatment, fluid
bolus therapy, and implementing vasopressors within
the first hour of septic shock recognition (64).

Taking into account that asymptomatic transmissi-
on of the disease may also occur among pregnant and/
or recently pregnant women, health care professionals
should observe all women who have a history of conta-
ct thoroughly (61). All pregnant women recently diag-
nosed or women who have recovered from the disease
shall be given necessary instructions regarding how to
feed their infants safely and regarding appropriate me-
asures to prevent transmission (61).

There have been comparably fewer cases reported
of infants as confirmed cases. Additionally, infected in-
fants have reportedly experienced mild symptoms (61).
According to the literature, there is not yet any docu-
mentation of vertical transmission (61). According to
the data from WHO, amniotic fluid sample from six
mothers who were positive for SARS-CoV-2 were all
negative for the virus. Moreover, the throat swabs and
cord blood taken from their neonates also tested nega-
tive for the virus (61). Furthermore, the samples that
were taken from the mothers’ breast milk after the pri-
mary lactation were all negative for the virus (65, 66).
Mothers whom are considered as suspected, probable,
or confirmed cases, should feed their infants consis-
tently in accordance with the advised guidelines for fe-
eding their infants while taking necessary precautions
to prevent any transmissions (61).

PROGNOSIS
Intensive care unit

A study comprising 138 hospitalized patients reve-
aled that organ dysfunction developed in approxima-
tely 25% of the patients who were later transferred to
the ICU (48). Patients admitted to the ICU have been
reported to have a higher median age and to be more

likely to have underlying diseases such as diabetes or
hypertension, compared to patients who did not recei-
ve intensive care (48).

Patients treated in the ICU were found to be more li-
kely to have pharyngeal pain, dyspnea, dizziness, abdo-
minal pain, anorexia, and many laboratory abnormali-
ties, compared to patients that have not been admitted
to the ICU (48).

Several complications may occur in critical patients
who receive intensive care as the disease progresses.
These complications include ARDS, acute cardiac in-
jury, shock, arrhythmia, acute kidney injury, secondary
infections, and RNAaemia (15, 48).

Comorbidities

The elderly and people with underlying comorbidi-
ties are the main risk groups for having poor prognosis
(48, 67). In a study with COVID-19 patients, Wang et
al. (48) stated that 46.4% of patients had one or more
accompanying medical conditions including hyperten-
sion (31.2%), cardiovascular disease (14.5%), diabetes
(10.1%) and malignancy (7.2%).

Lippi et al. (68) have found that patients with hyper-
tension had approximately 2.5 times higher risk of de-
veloping a severe illness or risk of mortality, especially
in older individuals. In addition, the chronic obstruc-
tive pulmonary disease has been found to carry more
than a 5-fold higher risk of severe illness or death and
chronic kidney disease more than 3-fold higher risk
(69, 70).

Elderly people

The median duration from the onset of the first sy-
mptoms to death of patients over 70 years old is 11.5
days, which indicates the vulnerability of the elderly
towards SARS-CoV-2 (71). If a patient is not conside-
red old or immunocompromised, the patient may not
develop fever, which is one of the most typical symp-
toms of COVID-19 (72).

Chen et al. (49) have conducted a study on 99 pa-
tients with COVID-19 and found that older men with
comorbidities are more likely to be affected by CO-
VID-19, leading to serious and even fatal respiratory
diseases such as ARDS.

The response of the immune system to previously
exposed pathogens is more conserved than its response
to never-exposed pathogens. On the contrary, there is
a large number of pure T cells ready to be educated by
new pathogens in children who have encountered rela-
tively few pathogens. This may explain the more severe



course and higher mortality of COVID-19 in the elder-
ly compared to children (73).

As aresult, if the innate immune system fails to pro-
duce an adequate adaptive response (i.e. virus-specific
CD8 + T cells), it can be said that persistent self-in-
duced inflammation can cause mortality in risk groups
such as the elderly, with associated comorbidities or
immunosuppressed (73).

Children

Children are susceptible to respiratory system infe-
ctions because their immune system is yet immature,
which results in more diverse symptoms. Therefore,
issues like the formation of antibodies or cross-immu-
nity can be easily overlooked (74). SARS-CoV-2 is ma-
inly transmitted among children by close contact and
respiratory droplets, similar to adults (74).

It has been reported that COVID-19 progresses
significantly milder in neonates, infants, and child-
ren compared to adults (9). In a study conducted on
34 children, all the patients were either asymptomatic
(9%) or had mild symptoms, and there were no critical
cases or deaths. Fever (50%) and cough (38%) were the
most common symptoms, and all patients recovered
with symptomatic treatment (75). However, with the
spread of the outbreak, the number of infected child-
ren has increased gradually (74). There have also been
critical cases among children, one of these cases were
reported in China, describing a child with severe pneu-
monia and multiorgan dysfunction (76).

Pregnant women

Pregnant women are more susceptible to respira-
tory pathogens, and due to high levels of estrogen and
progesterone during pregnancy, the upper respiratory
tract tends to swell (77).

In addition, pregnant women are in the pro-inflam-
matory state especially in their first and third trimester,
therefore, cytokine storm caused by COVID-19 can
lead to a more severe inflammatory condition (78). Alt-
hough current evidence does not support intrauterine
ventral transmission, perinatal SARS-CoV-2 infection
can affect the developing fetus and postpartum life (66,
77). Perinatal COVID-19 may also have negative con-
sequences such as abortion, fetal growth restriction,
preterm birth, premature rupture of membranes, fetal
distress, respiratory distress, thrombocytopenia ac-
companied by abnormal liver function, and maternal
death (65, 66).

Further efforts should be made to protect both mo-
thers and fetuses during the ongoing outbreak. In the
first and second trimesters, it is necessary to investigate
pregnant women with COVID-19 and carefully mo-
nitor all infected women during pregnancy and after
birth (77).

PREVENTION

In the fight against COVID-19, exercising neces-
sary precautions is highly crucial in order to contain
the spread of infection. Social distancing, self-isolation,
hand washing, surface cleaning, and use of personal
protective equipment are some of these measures (79,
80).

SARS-CoV-2 is a virus that is mainly transmitted th-
rough close contact and respiratory droplets. High-risk
groups, especially older people and those with chronic
diseases, should avoid public places to protect them-
selves. It is also important for everyone to maintain a
social distancing of at least 1 meter (81). Hands must
be washed at least 20 seconds after being in public areas
or touching surfaces possibly containing the virus. If
water and soap are not accessible, hand sanitizer that
includes at least 60% alcohol is recommended (80).

Quarantine is used to keep someone who might have
been affected by the SARS-CoV-2 away from others. As
for isolation is used to separate sick people from healt-
hy people. Some individuals may not show symptoms
even though they are sick. Individuals in this situati-
on may cause the disease to spread without realizing it
(82). Those who are carriers or potential carriers of the
disease should remain in quarantine. These individuals
should be detected and isolated immediately (82).

Another issue is face masks, coverings, and their
usage. Taking the highly contagious nature of the di-
sease into consideration, it is advised for everyone to
use face coverings in public places (80). This will help
to protect other people from sick and/or asymptomatic
individuals. Masks, especially high-level masks like the
N95, are recommended to be reserved for healthcare
workers since they are in more direct contact with sick
people compared to the general population (83). Even
though the usage of face masks is advised for the pub-
lic, it is important to emphasize that face masks do not
provide full protection and can even increase the risk of
infection if not used properly (84).

Healthcare workers have an increased risk of being
infected with the virus. Therefore, all healthcare wor-
kers require full personal protective equipment inclu-
ding a face shield, isolation gown, gloves, and mask.
Medical applications such as tracheostomy, tracheal



intubation, bronchoscopy, open airway suctioning,
high flow oxygen therapy, and autopsy are considered
as aerosol-generating medical applications (85). While
performing an aerosol-generating medical procedure,
the N95 mask must be used. The N95 masks prevent
95% of droplets from entering through the mask and
significantly decrease the risk of getting infected (85).

CONCLUSION

According to the Situation Report of the WHO that
was released on 27 April 2020, there are nearly 3 milli-
on confirmed cases and approximately 200.000 deaths
due to the COVID-19 pandemic. The United States of
America is the country with the most confirmed cases
and highest death rates according to the current data
(16).

The studies for the development of a vaccine are
still ongoing. The research and development landscape
of the global COVID-19 vaccine contains 115 candida-
tes. According to the literature, 78 of those candidates
are confirmed as active and 37 are yet to be confirmed.
In addition, 73 of the 78 confirmed active projects are
currently at exploratory or preclinical stages. Besides,
many others declared plans to start human testing in
2020 (86).

There are some simple but effective steps to follow of-
tfered by WHO to stop the spread of COVID-19 around
the world. Those steps are washing hands frequently,
maintaining social distancing of at least 1 meter to avo-
id droplets from coughs and sneezes, averting touching
eyes, nose, and mouth and practicing respiratory hy-
giene which means covering your mouth and nose with
your bent elbow or tissue when coughed or sneezed
and discarding of the used tissue. The last step to follow
is if you have shown all of the symptoms, you should
seek medical care immediately. The point of this is to
avoid a lethal outcome for yourself and to restrict the
circulation of the virus (81).

In the past 50 years, there have been many cases
of coronaviruses affecting humans and animals and it
is highly possible that new types of coronavirus will
emerge in the future (87). To overcome the burdens
and outcomes of such infectious diseases, open com-
munication, and collaboration among the internatio-
nal community are highly essential. In conclusion, the
COVID-19 pandemic emphasizes the importance of
public health management, investment in scientific re-
search, and the immense need for global cooperation.
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