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Abstract
Coronaviruses (CoV) belong to the genus Coronavirus with its high mutation rate in the Coronaviridae. The intention of 
this analysis was to have a preliminary opinion about the epiudemic of viral disease, the ways of treatment, and prevention 
in this early stage of nCOVID-19 outburst.
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Introduction
Coronaviruses (CoV) belong to the genus Coronavirus in the 
Coronaviridae. All CoVs are pleomorphic RNA viruses char-
acteristically containing crown-shape peplomers with 80-160 
nM in size and 27-32 kb positive polarity (Figure 1). Recom-
bination rates of CoVs are very high because of constantly 
developing transcription errors and RNA Dependent RNA 
Polymerase (RdRP) jumps. With its high mutation rate, Coro-
naviruses are zoonotic pathogens that are present in humans 
and various animals with a wide range of clinical features from 
asymptomatic course to requirement of hospitalization in the 
intensive care unit; causing infections in respiratory, gastroin-
testinal, hepatic and neurologic systems [1-3]. They were not 
considered as highly pathogenic for humans until they have 
been seen with the severe acute respiratory syndrome (SARS) 
in the Guangdong state of China for the first time in 2002 and 
2003. Before these outbreaks, there were the two most known 
types of CoV as CoV OC43 and CoV 229E that have mostly 
caused mild infections in people with an adequate immune 
system [3,4].

Approximately ten years after SARS this time, another highly 
pathogenic nCoV, Middle East Respiratory Syndrome Coro-
navirus (MERS-CoV) has emerged in the Middle East coun-
tries such as suadi arabia [5]. In December 2019, 2019 novel 
Coronavirus (nCoV), which is another public health problem, 
has emerged in the Huanan Seafood Market, where livestock 
animals are also traded, in Wuhan State of Hubei Province in 
China and has been the focus of global attention due to a pneu-

Figure 1: Coronavirus Particle
monia epidemic of unknown cause [6]. At first, an unknown 
pneumonia case was detected on December 12, 2019, and 
possible influenza and other coronaviruses were ruled out by 
laboratory testing. Chinese authorities announced on January 
7, 2020 that a new type of Coronavirus (novel Coronavirus, 
nCoV) was isolated [7]. This virus was named as nCOVID-19 
by WHO on January 12 and COVID-19 on 11 February 2020. 
As of February 12, 2020, a total of 43.103 confirmed cases and 
1.018 deaths have been announced [8]. When given where the 
first case originated, the infection were transmitted probably 
as zoonotic agent (from animal to human). The increase in the 
number of cases in Wuhan city and internationally after clos-
ing the market and evacuation of the cases in China, has indi-
cated a second transmission from human-to-human. New cases 
are identified, primarily in other Asian countries and in many 
countries such as the trans-oceanic USA and France (Table 1 
& 2).
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Country Cases Deaths

Unites States 125,313 2,197

Italy 92,472 10,023

China 82,122 3,304

Spain 78,797 6528

Germany 58,247 455

Iran 38,309 2,640

France 38,105 2,135

United Kingdom 19,758 1,231

Switzerland 14,829 300

Netherlands 10,926 772

Table 1: The Number of Cases and Death of COVID-19 out-
break according to John Hopkins University, Times of INDIA 
on March 30, 2020.

Table 2: The Number of Cases and Death of COVID-19 out-
break according to John Hopkins University, Times of INDIA 
on May 15, 2020.

Country Cases Deaths

Unites States 1,372,855 82,548

Italy 221,216 30,911

Russia 242,271 2,212

Spain 228,030 26,920

Germany 173,546 7,780

Iran 112,725 6,783

France 178,349 26,994

United Kingdom 2,30984 33,263

Turkey 141,475 3,894

Brazil 179,457 12,531

The intention of this article was to have a preliminary opinion 
about the disease, the ways of treatment, and prevention in this 
early stage of this outburst.
Epidemiology
In December 2019, many pneumonia cases that were clustered 
in Wuhan city were reported and searches for the source have 
shown Huanan Seafood Market as the origin. The first case 
of the COVID-19 epidemic was discovered with unexplained 
pneumonia on December 12, 2019, and 27 viral pneumonia 
cases with seven being severe, were officially announced on 
December 31, 2019 [7,9]. Etiologic investigations have been 
performed in patients who applied to the hospital due to simi-
lar viral pneumonia findings. The common history of high-risk 
animal contact in the medical histories of these patients has 
strengthened the likelihood of an infection transmitted from 
animals to humans [3,9]. On January 22, 2020, novel CoV has 
been declared to be originated from wild bats and belonged to 
Group 2 of beta-coronavirus that contains Severe Acute Re-
spiratory Syndrome Associated Coronavirus (SARS-CoV). 
Although COVID-19 and SARS-CoV belong to the same beta 

coronavirus subgroup, similarity at genome level is only 70%, 
and the novel group has been found to show genetic differences 
from SARS-CoV (Figure 2) [10].

Figure 2: The illustration for the transmission of coronaviruses 
and the 2019 novel Coronavirus (2019-nCoV or SARS-CoV-2).
Similar to the SARS epidemic, this outbreak has occurred dur-
ing the Spring Festival in China, which is the most famous 
traditional festival in China, during which nearly 3 billion 
people travel countrywide. These conditions caused favor-
able conditions for the transmission of this highly contagious 
disease and severe difficulties in prevention and control of the 
epidemic. The period of the Spring Festival of China was be-
tween January 17 and February 23 in 2003, when the SARS 
epidemic peaked, while the period of the festival was between 
January 10 and February 18 in 2020. Similarly, there was a 
rapid increase in COVID-19 cases between January 10 to 22. 
Wuhan, the center of the epidemic with 10 million populations, 
is also an important center in the spring festival transportation 
network. The estimated number of travelers during the 2020 
spring festival has raised 1.7 folds when compared with the 
number traveled in 2003 and reached to 3.11 billion from 1.82 
billion. This large-scale travel traffic has also created favor-
able conditions for the spread of this difficult-to control disease 
[11].

Virology-Pathogenesis
Coronaviruses are viruses whose genome structure is best 
known among all RNA viruses. Two-thirds of RNA they have 
encodes viral polymerase (RdRp), RNA synthesis materials, 
and two large nonstructural polyproteins that are not involved 
in host response modulation (ORF1a-ORF1b). The other one-
third of the genome encodes four structural proteins (spike (S), 
envelope (E), membrane (M) ve nucleocapsid (N), and the 
other helper proteins [12,13]. Although the length of the CoV 
genome shows high variability for ORF1a/ORF1b and four 
structural proteins, it is mostly associated with the number and 
size of accessory proteins [12,13].

The first step in virus infection is the interaction of sensitive 
human cells with Spike Protein. Genome encoding occurs after 
entering to the cell and facilitates the expression of the genes 
that encode useful accessory proteins, which advance the ad-
aptation of CoVs to their human host [13]. Genome changes 
resulting from recombination, gene exchange, gene insertion, 
or deletion are frequent among CoVs, and this will take place 
in future outbreaks as in past epidemics. As a result of the stud-
ies, the CoV subfamily is rapidly expanding with new genera-
tion sequencing appli- cations that improve the detection and 
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definition of novel CoV species. In conclusion, CoV classifi-
cation is continually changing. According to the most recent 
classification of The International Committee on Taxonomy of 
Viruses (ICTV), there are four genera of thirty-eight unique 
species (Figure 3) [14].

Figure 3: Schematic representation of the genome organiza-
tion and functional domains of S protein for SARS-CoV and 
MERS-CoV.
SARS-CoV and MERS-CoV that attach to the host cell respec-
tively bind to cellular receptor angiotensin-converting enzyme 
2 (SARS-CoV associated) and cellular receptor of dipeptidyl 
peptidase 4 (MERS-CoV associated) [15]. After entering the 
cell, the viral RNA manifest itself in the cytoplasm. Genomic 
RNA is encapsulated and polyadenylated, and encodes various 
structural and non-structural polypeptide genes. These poly-
proteins are split by proteases that exhibit chymotrypsin-like 
activity [13,15]. The resulting complex drives (-) RNA produc-
tion through both replication and transcription. During replica-
tion, full-length (-) RNA copies of the genome are produced 
and used as a template for full-length (+) RNA genomes [12, 
13]. During transcription, a subset of 7-9 sub-genomic RNAs, 
including those encoding all structural proteins, are produced 
by discontinuous transcription. Viral nucleocapsids are com-
bined from genomic RNA and R protein in the cytoplasm and 
then are budded into the lumen of the endoplasmic reticulum. 
Virions are then released from the infected cell through exocy-
tosis. The released viruses can infect kidney cells, liver cells, 
intestines, and T lymphocytes, as well as the lower respiratory 
tract, where they form the main symptoms and signs [15]. Re-
markably, CDT lymphocytes were found to be lower than 200 
cells/mm3 in three patients with SARS-CoV infection. MERS-
CoV is able to affect human dendritic cells and macrophages 
in-vitro. T lymphocytes are also a target for the pathogen due 
to the characteristic CD26 rosettes. This virus can make the an-
tiviral T-cell response irregular due to the stimulation of T-cell 
apoptosis, thus causing a collapse of the immune system [16,].

Sources and Modes of Transmission
CoVs have been defined as a novel respiratory tract virus in the 
samples collected from the individuals who present symptoms 
of respiratory tract infection in 1962 [18]. This is a large fam-
ily of viruses that are common in many different animal spe-
cies, including camels, cattle, cats, and bats (Figure 2). Rarely, 
animal CoVs can infect humans and, as a result, may spread 
among humans during epidemics such as MERS, SARS, and 
COVID-19 [13-16]. At the onset of major outbreaks caused by 
CoVs, palm cats have been proposed to be a natural reservoir 

of Human CoVs for SARS and dromedary camels for MERS 
[3]. However, more advanced virological and genetic studies 
have shown that bats are reservoir hosts of both SARS-CoV 
and MERS-CoV and before these viruses spread to humans, 
they use the other responsible animals as intermediate hosts. 
Studies have reported that most of the bat CoVs are the gene 
source of alpha-CoV and beta-CoVs, while most of the bird 
CoVs are the gene source of gamma-CoVs and delta-CoVs [3]. 
In recent studies, it has been observed that the novel virus caus-
ing epidemics coincides with the CoV isolated in bats. Pres-
ence of wild animal trade in Huanan Seafoods Market where 
the first cases appeared, supports this finding [6,10].

After the first outbreak, secondary cases began to be reported 
after approximately ten days. Moreover, while these new pa-
tients had no contact with the marketplace, they had a history 
of contact with humans there. Confirmed recent reports from 
many infected healthcare workers in Wuhan show that human-
to-human transmission can occur. As in SARS and MERS epi-
demics in the past, human-tohuman transmission has accelerat-
ed the spread of the outbreak and case reports have also started 
from other states of China. The first non-Chinese case of the 
infection, which spread to the Chinese provinces, and then to 
the Asian continent, was reported from Thailand on January 
13, 2020. The case reported being a Chinese tourist who has 
traveled to Thailand and had no epidemiologic connection with 
the marketplace [19]. Other cases from oversea countries such 
as the USA and France have continued to be reported [20].

Often, the human-to-human transmission occurs with close 
contact. The transmission primarily occurs when an infected 
person sneezes and through the respiratory droplets produced 
just as the spread of influenza and other respiratory pathogens. 
These droplets can settle in the mouth or nasal mucosa and 
lungs of people with inhaled air. Currently, it remains unclear 
whether a person can be infected by COVID- 19 by touching 
an infected surface or object and then touching their mouth, 
nose, or possibly eyes [21]. 

Typically, like most respiratory viruses, it is considered to be 
the most contagious when people are most symptomatic. How-
ever, cases, who were infected from an asymptomatic person 
in the prodrome period of COVID-19, were also reported. Suf-
ficient data are not available on infectiousness of the disease 
and research is ongoing [22].

Clinical Progression-Diagnosis
Before SARS-CoV cases, it was thought that human CoVs 
leads to cold-like upper respiratory infection and self-limiting 
lower respiratory infection. The first death due to coronavirus-
es has reported by the isolation of SARS-CoV from a patient 
with pneumonia in China. As in other respiratoryinfected vi-
ruses and previous beta-CoV, similarities present in the clini-
cal aspects of COVID-19 infections, it is known that clinical 
picture varies from simple respiratory infection findings to sep-
tic shock. Similar to SARS CoV and MERS CoVthat caused 
epidemics in the past years, the first symptoms are commonly 
defined as fever, cough, and shortness of breath [19]. Although 
diarrhea was presentin about 20-25% of patients with MERS-
CoV or SARS-CoV infection, intestinal symptoms were rarely 
reported in patients with COVID-19. In another study of 99 
patients, chest pain, confusion, and nausea-vomiting were not-
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ed in addition to previous findings [23]. On X-rays or thorax 
CT imaging of the examined patients, unilateral or bilateral in-
volvement compatible with viral pneumonia was found, and 
bilateral multiple lobular and subsegmental consolidation ar-
eas were observed in patients hospitalized in the intensive care 
unit [24,25].

In a cohort study of 41 hospitalized patients, fever, dry cough, 
myalgia and fatigue symptoms were reported in most patients, 
and less often, symptoms of expectoration, headache, hemop-
tysis and diarrhea were also observed [24]. According to that 
study, comorbidities such as underlying diabetes mellitus, hy-
pertension, and cardiovascular disease were found in about 
half of these patients. Besides, patients developed dyspnea 
accompanied by abnormal thorax CT compatible with pneu-
monia mean eight days after the admission. Complications 
include ARDS, acute heart damage, secondary infections, and 
pneumothorax. Similarly to the previous data, X-rays or tho-
rax CT images of the patients revealed unilateral or bilateral 
lung involvement, compatible with viral pneumonia. Bilateral 
multiple lobular and subsegmental consolidation areas were 
present in patients in the intensive care unit [24]. The patients 
with underlying comorbidity exhibited a more severe clinical 
course, as expected by the experience gained from the previous 
epidemics [26].

As in SARS and MERS, the diagnosis of 2019 n-CoV infection 
is based on a history of detailed contact and travel, and precise 
laboratory testing. The diagnostic tools are molecular methods, 
serology and viral culture. The most common diagnostic meth-
ods are molecular methods as RT-PCR (reverse transcription) 
or real-time PCR, which are made using RNA from respira-
tory samples such as oropharyngeal swabs, sputum, nasopha-
ryngeal aspirate, deep tracheal aspirate, or bronchoalveolar 
lavage. In particular, lower respiratory tract samples can offer 
significantly higher viral load and genome fraction than up-
per respiratory tract samples. These techniques are beneficial 
in terms of evaluating the results quickly, showing the genome 
structure and viral load [25].

The sensitivity of antibody detection is generally lower than 
molecular methods and is mostly used in retrospective diagno-
sis. Viral culture is a more time consuming method compared 
to the other methods. Culture is much more useful in the first 
stage of outbreaks before other diagnostic methods become 
clinically available. In addition, viral cultures can be used in 
the in-vitro and in-vivo antiviral treatment and vaccine evalu-
ation trials [3].

Coronavirus from SARS to MERS
SARS-CoV, which originated from China and then was spread 
to other parts of the world with hospital-acquired infectious 
cases, had a mortality rate of 10%, and was transmitted to 
8000 people during an 8-month outbreak in 2002-2003 [21]. 
In 2012, MERS-CoV, when it emerged in Arabian Peninsula 
MERS-CoV, spread to 27 countries with 35.6% mortality rate 
in 2220 cases. It is known that both of them are zoonotic vi-
ruses showing hospital-acquired and human-to-human trans-
mission [21,22]. Similar dynamics apply for COVID-19 that 
was originated from Wuhan and the current the rate of mor-
tality from this infection is about 2%. CoVs can use different 
receptors and pathways when entering the cell. SARS-CoV 

usually infects young people, MERS-CoV people aged above 
50 years and COVID-19 infects middle age and above. Com-
paring non-respiratory complications, MERS-CoV involve the 
cardiovascular system more frequently than SARS-CoV and 
frequently require vasopressor treatment [3,19,20]. Case se-
ries have reported that COVID-19 affects the cardiovascular 
system [23]. Acute kidney failure was more commonly seen 
in SARS-CoV and MERS-CoV epidemics compared to CO-
VID-19 [3,26]. Whereas radiological findings are present in 
all three pathogens, airspace opacifications are seen in SARS-
CoV and groundglass appearance in MERS-CoV and CO-
VID-19 [3,26]. Hospital- acquired secondary infections have 
been defined in all three pathogens.[3,23] There are no studies 
that report a definitely successful drug for their treatment [24]. 
In terms of epidemic periods, SARS-CoV ended in less than 
a year, and the MERS-CoV epidemic lasted for seven years 
despite its spread to more restricted areas and. The question of 
how long the novel COVID-19 outbreak will last is a question 
that everyone is curious about.

Treatment and Protection
In general, there are few or no treatment options for viral dis-
eases that occur suddenly [24]. In parallel with this knowledge, 
today there is no vaccine or effective treatment to prevent CO-
VID-19 infection. Molecules are being tested for COVID-19 
in in-vitro and human-based SARS-CoV and MERS-Cov tri-
als. Studies evaluating the antiviral activity of types I and II 
interferons have reported, interferon-beta (IFNb), as the most 
potent interferon, was reducing in- vitro MERS-CoV replica-
tion [19]. According to a human MERSCoV case report from 
South Korea, the use of the combination of Lopinavir/Ritona-
vir (LPV/RTV) (Anti-HIV drugs), pegylated interferon and 
ribavirin provided a successful viral clearance [23]. For this 
purpose, a randomized control trial (MIRACLE Trial), that 
aimed to determine whether LPV/RTV-IFNb improved clinical 
results in MERS-CoV patients, was initiated in 2016 and 76 
patients were enrolled [27]. Although another antiviral drug, 
remdesivir was used in the first case reported from the United 
States of America, seemed successful, controlled studies with 
more cases are needed [21]. In-vitro studies have shown that 
viral RNA transcription was terminated with remdesivir in 
early stage [28,29]. There are publications demonstrating that 
remdesivir has a strong antiviral activity in epithelial cell cul-
tures against SARS-CoV, MERS-CoV and related zoonotic bat 
CoVs [30, 31].

Many measures should be taken, such as timely publication of 
epidemic information for elimination of the source of infection, 
early diagnosis, reporting, isolation, supportive treatments and 
for avoiding unnecessary panic. CDC reminds basic measures 
such as hand washing, using disinfectant solutions, avoiding 
contact with patients in order to prevent the spread of viruses 
by droplets. Precautionary actions including the provision of 
medicines supply chains, personal protective equipment, and 
hospital supplies should be made in a short time for the protec-
tion of the Chinese people and global health, especially in the 
places with close travel ports to major Chinese ports [32].

Based on the 2003 SARS-CoV epidemic experience, the Chi-
nese government takes many effective measures including 
closing public transport, reducing migration and promoting 
personal protection with masks in Wuhan and other provinces. 
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