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Coronaviruses (CoV) belong to the genus Coronavirus 
in the Coronaviridae. All CoVs are pleomorphic RNA vi-

ruses characteristically containing crown-shape peplomers 
with 80-160 nM in size and 27-32 kb positive polarity. Re-
combination rates of CoVs are very high because of con-
stantly developing transcription errors and RNA Depen-
dent RNA Polymerase (RdRP) jumps. With its high mutation 
rate, Coronaviruses are zoonotic pathogens that are pres-
ent 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 infec-
tions in respiratory, gastrointestinal, hepatic and neurolog-
ic systems.[1-3] They were not considered as highly patho-
genic 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 high-
ly pathogenic CoV, Middle East Respiratory Syndrome Coro-
navirus (MERS-CoV) has emerged in the Middle East coun-
tries.[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 pneumo-
nia 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 
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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 COVID-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 closing the market and evacu-
ation of the cases in China, has indicated a second trans-
mission 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).

The objective of this review article was to have a prelimi-
nary opinion about the disease, the ways of treatment, and 
prevention in this early stage of this outbreak.

Epidemiology
In December 2019, many pneumonia cases that were clus-
tered 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 of-
ficially announced on December 31, 2019.[7,9] Etiologic in-
vestigations have been performed in patients who applied 
to the hospital due to similar viral pneumonia findings. The 
common history of high-risk animal contact in the medi-
cal histories of these patients has strengthened the likeli-

hood 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 Respiratory 
Syndrome Associated Coronavirus (SARS-CoV). Although 
COVID-19 and SARS-CoV belong to the same beta corona-
virüs subgroup, similarity at genome level is only 70%, and 
the novel group has been found to show genetic differenc-
es from SARS-CoV.[10]

Similar to the SARS epidemic, this outbreak has occurred 
during the Spring Festival in China, which is the most fa-
mous traditional festival in China, during which nearly 3 
billion people travel countrywide. These conditions caused 
favorable conditions for the transmission of this highly con-
tagious disease and severe difficulties in prevention and 
control of the epidemic. The period of the Spring Festival 
of China was between 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 be-
tween January 10-22. Wuhan, the center of the epidemic 
with 10 million population, is also an important center in 
the spring festival transportation network. The estimated 
number of travelers during the 2020 spring festival has 
risen 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 favorable condi-
tions 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 in-
volved in host response modulation (ORF1a-ORF1b). The 
other one-third of the genome encodes four structural 
proteins (spike (S), envelope (E), membrane (M) ve nucleo-
capsid (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 as-
sociated with the number and size of accessory proteins.
[12,13] The first step in virus infection is the interaction of sen-
sitive human cells with Spike Protein. Genome encoding 
occurs after entering to the cell and facilitates the expres-
sion of the genes, that encode useful accessory proteins, 
which advance the adaptation 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 studies, the CoV subfamily is 
rapidly expanding with new generation sequencing appli-

Table 1. The Number of Cases and Death of COVID-19 out-
break according to World Health Organization (WHO) Situation 
Reports-22 on February 11, 2020[9]

Country Cases Deaths Region

China  42.708 1.017 Asia
Singapore 45 0 Asia
Hong Kong 42 1 Asia
Thailand 33 0 Asia
South Korea 28 0 Asia
Japan 26 0 Asia
Malaysia 18 0 Asia
Germany 16 0 Europe
Australia 15 0 Australia
Vietnam 15 0 Australia
United States 13 0 North America
France 11 0 Europe
Macao 10 0 Asia
United Kingdom 8 0 Europe
United Arab Emirates 8 0 Asia
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cations that improve the detection and definition of novel 
CoV species. In conclusion, CoV classification 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.[14]

SARS-CoV and MERS-CoV that attach to the host cell re-
spectively bind to cellular receptor angiotensin-converting 
enzyme 2 (SARS-CoV associated) and cellular receptor of di-
peptidyl peptidase 4 (MERS-CoV associated).[15] After enter-
ing 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 polyproteins are split by proteases that ex-
hibit chymotrypsin-like activity.[13, 15] The resulting complex 
drives (-) RNA production through both replication and 
transcription. During replication, 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 tran-
scription. Viral nucleocapsids are combined 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 exocytosis. 
The released viruses can infect kidney cells, liver cells, in-
testines, and T lymphocytes, as well as the lower respira-
tory tract, where they form the main symptoms and signs.
[15] Remarkably, CDT lymphocytes were found to be lower 
than 200 cells/mm3 in three patients with SARS-CoV infec-
tion. 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 antiviral T-cell response irregular due to 
the stimulation of T-cell apoptosis, thus causing a collapse 
of the immune system.[16, 17] 

Sources & 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 family of viruses that are common in many differ-
ent animal species, including camels, cattle, cats, and bats. 
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 causing epidemics co-
incides with the CoV isolated in bats. Presence of wild ani-
mal trade in Huanan Seafoods Market where the first cases 
appeared, supports this finding.[6, 10] 

After the first outbreak, secondary cases began to be re-
ported after approximately ten days. Moreover, while these 
new patients 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 oc-
cur. As in SARS and MERS epidemics in the past, human-to-
human transmission has accelerated the spread of the out-
break 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 con-
tinent, 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 pro-
duced 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 CO-
VID-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. 
However, cases, who were infected from an asymptomatic 
person in the prodrome period of COVID-19, were also re-
ported. Sufficient 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-limit-
ing lower respiratory infection. The first death due to coro-
naviruses has reported by the isolation of SARS-CoV from a 
patient with pneumonia in China. As in other respiratory-
infected viruses and previous beta-CoV, similarities present 
in the clinical aspects of COVID-19 infections, it is known 
that clinical picture varies from simple respiratory infection 
findings to septic shock. Similar to SARS CoV and MERS CoV 
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that caused epidemics in the past years, the first symptoms 
are commonly defined as fever, cough, shortness of breath.
[19] Although diarrhea was presentin about 20-25% of pa-
tients 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 noted in addition to previous find-
ings.[23] On X-rays or thorax CT imaging of the examined pa-
tients, unilateral or bilateral involvement compatible with 
viral pneumonia was found, and bilateral multiple lobular 
and subsegmental consolidation areas 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, hemoptysis and diarrhea were also observed.[24] 
According to that study, comorbidities such as underlying 
diabetes mellitus, hypertension, and cardiovascular dis-
ease were found in about half of these patients. Besides, 
patients developed dyspnea accompanied by abnormal 
thorax CT compatible with pneumonia mean eight days af-
ter the admission. Complications include ARDS, acute heart 
damage, secondary infections, and pneumothorax. Similar-
ly to the previous data, X-rays or thorax 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 pa-
tients in the intensive care unit.[24] The patients with under-
lying 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 infec-
tion is based on a history of detailed contact and travel, and 
precise laboratory testing. The diagnostic tools are molecu-
lar methods, serology and viral culture. The most common 
diagnostic methods are molecular methods as RT-PCR (re-
verse transcription) or real-time PCR, which are made using 
RNA from respiratory samples such as oropharyngeal swabs, 
sputum, nasopharyngeal aspirate, deep tracheal aspirate, 
or bronchoalveolar lavage. In particular, lower respiratory 
tract samples can offer significantly higher viral load and ge-
nome fraction than upper 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 retrospec-
tive diagnosis. 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 di-
agnostic methods become clinically available. In addition, 

viral cultures can be used in the in-vitro and in-vivo antivi-
ral treatment and vaccine evaluation 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 viruses showing hospital-acquired 
and human-to-human transmission.[21, 22] Similar dynamics 
apply for COVID-19 that was originated from Wuhan and 
the current the rate of mortality 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 in-
fects middle age and above. Comparing non-respiratory 
complications, MERS-CoV involve the cardiovascular sys-
tem more frequently than SARS-CoV and frequently require 
vasopressor treatment.[3, 19, 20] Case series 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 COVID-19.[3, 26] Whereas 
radiological findings are present in all three pathogens, 
airspace opacifications are seen in SARS-CoV and ground-
glass appearance in MERS-CoV and COVID-19.[3, 26] Hospi-
tal-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 & Protection
In general, there are few or no treatment options for viral 
diseases that occur suddenly.[24] In parallel with this knowl-
edge, today there is no vaccine or effective treatment to 
prevent COVID-19 infection. Molecules are being tested 
for COVID-19 in in-vitro and human-based SARS-CoV and 
MERS-Cov trials. Studies evaluating the antiviral activity 
of types I and II interferons have reported, interferon-beta 
(IFNb), as the most potent interferon, was reducing in- vi-
tro MERS-CoV replication.[19] According to a human MERS-
CoV case report from South Korea, the use of the combi-
nation of Lopinavir/Ritonavir (LPV/RTV) (Anti-HIV drugs), 
pegylated interferon and ribavirin provided a successful 
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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 pa-
tients, 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 tran-
scription was terminated with remdesivir in early stage.[28, 29] 
There are publications demonstrating that remdesivir has 
a strong antiviral activity in epithelial cell cultures against 
SARS-CoV, MERS-CoV and related zoonotic bat CoVs.[30, 31] 

Many measures should be taken, such as timely publica-
tion of epidemic information for elimination of the source 
of infection, early diagnosis, reporting, isolation, support-
ive treatments and for avoiding unnecessary panic. CDC 
reminds basic measures such as hand washing, using dis-
infectant 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 protection 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 promot-
ing personal protection with masks in Wuhan and other 
provinces. Hence, there are reported cases of infected hos-
pital personnel, healthcare staff should be informed about 
taking personal protective measures such as the use of 
gloves, eye masks and N95 masks during the examination 
of patients with a suspected history of COVID-19 contact or 
travel to China.[11, 33]

Future Projections
Near future course of COVID-19, which as of 12 Şubat 2020 
has spread to 25 countries in total on 4 continents with 
43.103 confirmed cases and 1.018 deaths, 1.017 being in 
mainland China and 1 in the Philippines, arouses public in-
terest.[9] Since COVID-19 is very similar to SARS-CoV, some 
important features of SARS epidemic are guiding the pre-
dictions on current epidemic. According to the logistical 
modelling studies performed by combining daily numbers 
from COVID-19 cases (Fig. 1) with data obtained in SARS 
epidemics; timely diagnosis is essential for quarantine and 
integrated interventions to control the outbreak. Currently 
growth factor (New cases of everyday/cases of previous 
day) of COVID-19 started to fall below 1 threshold (Fig. 2). If 
the current trend continues, the number of infected people 

is expected to reach peak at the beginning of March 2020 
(80 days from the onset). The duration between onset of 
symptoms and isolation is about 6 days, and its expected 
that each one day reduction in this period will decrease the 
size of peak population by 72-84% and cumulative infected 
cases and deaths by 68-80%. It is estimated that with the 
effects of integrated interventions such as promoting the 
use of face masks and reduced traveling, each 10% reduc-
tion in transmission rate, the size of peak population will 
decrease by 20-47% and cumulative infected cases and 
deaths will decrease by 23-49%.[34]

Owing to the measures by Chinese government, including 
passing laws for effective infection management, supports 
accelerating the diagnosis and treatment such as distribu-
tion of more than 30.000 PCR- fluorescent probe kits to de-
termined diagnosis centers in Wuhan, and closing Wuhan 
and nearby Huang Guang provinces, the number of casses 
are expected to be below the estimates. Rapid diagnosis 
with quarantine and integrated interventions will have a 
great effect on future trends of the outbreak. Although CO-
VID-19 has a similar spread with SARS and MERS, it exhibits 
lower mortality rates. However, variables such as traveler 
flow due to the Spring Festival and cross-border spread of 
infection require further research about advanced interven-
tion strategies in order to make more precise predictions. As 

Figure 1. The number of daily new COVID-19 cases through January 
22 and February 11, 2020.[35]

Figure 2. Growth factor of 2019- nCoV out-break between January 
23 and February 11, 2020 outbreak.[36]
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imposition of globalization, coronaviruses will cause spreads 
and outbreaks with different-mutant strains similarly in the 
coming years. With increased scientific collaboration, which 
is a result of globalization, we may have more powerful 
means of fighting against coronaviruses, in which we know 
the genome structure very well in the future.[34]
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