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ABSTRACT

SARS-CoV-2 is the causative agent of COVID-19. Since its
outbreak in December 2019, COVID-19 has swept the globe.
By 17 July 2020, the World Health Organization (WHO) had
confirmed 13119239 cases and 573752 deaths, and the numbers
are still rising. Current evidence shows that COVID-19 is
lower than severe acute respiratory syndrome and Middle East
respiratory syndrome in terms of severity and mortality risk,
although the infections are particularly more severe in patients
with underlying medical conditions. The bulk of COVID-19
patients had close contact with confirmed cases, but an exact origin
and specific transmission for COVID-19 are still unknown. As
there is no approved antiviral treatment for COVID-19 infection,
proper prevention and control practices are essential to control the
infection. To have an insight view of COVID-19, we summarized
and compared the etiology, clinical manifestations, diagnosis,

treatment, and prevention measures of COVID-19, severe acute

respiratory syndrome, and Middle East respiratory syndrome.
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1. Introduction

Coronaviruses (CoVs), belonging to RNA viruses, are widely
distributed among humans, other mammals, and birds, resulting in
respiratory, enteric, hepatic, and neurologic diseases. It is known

that there are 7 identified human pathogenic coronavirus strains

worldwide, among which, two strains, i.e. severe acute respiratory
syndrome coronavirus (SARS-CoV) and Middle East respiratory
syndrome coronavirus (MERS-CoV) can cause severe diseases.
In December 2019, a new coronavirus strain (SARS-CoV-2) was
identified and rapidly spread across the globe(l]. Similar to SARS
and MERS, COVID-19 is thought to be a zoonotic infection
transmitted from animals to humans, then followed by a rapid
human to the human transmission that causes severe respiratory
infections and substantial mortality (Figure 1)2].

SARS-CoV was identified to be the cause of SARS outbreak
in 2002 and 2003 in Guangdong Province, Chinal3]. As the first
pandemic of the 21st century, SARS is originally transmitted from
animals (bats) to humans. The major routes of viral transmission
are through respiratory droplets, fecal-oral mode, or fomites. The
virus killed about 1 out of 10 infected people[4]. SARS infection
shows flu-like symptoms that usually begin 2-10 d after infection.
The most common clinical manifestations of SARS infections

include fever, myalgia, occasional cough, shortness of breath,
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Figurel. Possible hosts and transmission of SARS-CoV, MERS-CoV, and
SARS-CoV-2.

tachypnea, or pleurisy, and watery diarrhea. SARS patients would
show lymphocytopenia (abnormally low levels of lymphocytes
in the blood), and higher levels of D-dimers, activated partial
thromboplastin time, creatine kinase, alanine aminotransferase, and
lactate dehydrogenasel5]. Radiographic abnormalities mostly include
ground-glass opacifications, but rarely mediastinal lymphadenopathy,
cavitation, and pleural effusions. Complications of SARS include
spontaneous pneumomediastinum and acute respiratory distress
syndrome requiring mechanical ventilation.

MERS-CoV was first identified in the outbreak of the severe
respiratory disease in 2012. Another outbreak outside the Arabian
Peninsula was reported in South Korea in May 2015, which ended in
20186]. It was believed that dromedary camels were the main animal
reservoirs of this virus, and human infections occurred through the
respiratory droplets or saliva, milk, or raw and undercooked meat
of dromedary camels[7]. MERS-CoV infection manifests with a
wide spectrum of illnesses and severity, from asymptomatic to
mild, moderate, and severe diseases. The incubation period ranges
from 2-14 d with a median of 5.2 di8]. Patients with mild infections
may present symptoms such as low-grade fever, dry cough, runny
nose, sore throat, and myalgia. Patients with severe infections often
suffer from pneumonia those progresses to acute respiratory distress
syndrome, multisystem infections, and organ failure. In some cases,
pneumonia progresses abruptly after about 7 d after infection[9].
The severity of the symptoms peaks after approximately 14 d of
infection. Acute kidney injury and gastrointestinal symptoms, such
as diarrhea, nausea, and vomiting can also occur in severe infections.
For MERS-CoV, human to human transmission occurs through close
contact with infected individuals, and the transmission channels
include airborne, droplet, or ingestion routes. It was believed that
viral transmission in hospitals and other healthcare settings was
the main reason for the outbreaks in Saudi Arabia, the United Arab

Emirates, and South Korea.

With respect to SARS-CoV-2, an outbreak of pneumonia of
unknown etiology was reported in Wuhan City, China in December
2019110]. Laboratory tests ruled out SARS-CoV, MERS-CoV,
influenza, avian influenza, and other common respiratory pathogens,
and then on the 9th January 2020, the World Health Organization
(WHO) announced that a novel type of coronavirus are responsible
for the viral pneumonia, which is different from all the known
human coronaviruses (MERS and SARS). This newly-discovered
virus became the seventh member of coronavirus family. Initially,
the virus was called 2019 novel coronavirus but subsequently named
as coronavirus disease 2019 (COVID-19)[11]. Many of the patients
that are infected early in this outbreak had some association with
a large seafood and live animal market while the subsequently
infected patients reported no exposure to animal markets, indicating
an initial animal-to-person spread and subsequent person-to-person
transmission. The current knowledge of COVID-19 transmission is
largely based on other coronaviruses. Therefore, we believed and
later verified that human to human spread happened via respiratory
droplets released during coughing and sneezing of an infected
person[12]. Also in a very short time, the total number of deaths due
to COVID-19 infection has surpassed that of SARS and MERS. The
rapid spread suggests that COVID-19 virus is highly contagious and
can easily spread between humans. The COVID-19 virus infections
are also confirmed in the United States of America, Thailand, Japan,
South Korea, Vietnam, Singapore, Canada, and France, indicating the
international spread of this potentially life-threatening infection[13].
Given the global threats of COVID-19, the present study aimed at
summarizing and comparing the etiology, clinical manifestations,
diagnosis, possible treatment, and prevention choices of SARS,
MERS, and COVID-19.

2. Etiology

Genome sequencing and phylogenetic analysis suggested
that SARS-CoV-2 belongs to beta coronavirus in subfamily
Coronavirinae, family Coronaviridae, and order Nidovirales.
Coronavirus is an enveloped single-stranded RNA virus that presents
9-12 nm surface spikes[14.15]. Coronavirus encodes four major
structural proteins in the envelope including a spike protein that
interacts with angiotensin-converting enzyme-2 receptors to mediate
viral entry into the host cells. COVID-19 has about 89% nucleotide
identity with bat SARS-like-CoVZXC21 and 82% identity to human
SARS-CoVliel.

3. Clinical manifestation and diagnosis

COVID-19 is an emerging disease, and there is much to learn in
terms of its symptoms, severity, diagnosis, and transmissibility. With
respect to symptoms, fever, cough, headache, productive cough,

hemoptysis, diarrhea, breathing difficulty, and chest discomfort
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were reported[1,17]. Symptoms may develop 2-14 d after the first
exposure in the majority of the cases, while a few patients developed
severe respiratory distress soon after the presentation and hospital
admission. The median duration from symptoms onset to dyspnea
requiring mechanical ventilation is about 10 d[18]. In fatal cases,
the symptoms included acute respiratory distress syndrome, severe
pneumonia, septic shock, and multi-organ failure. Although COVID-
19 infection appears to be clinically milder than MERS or SARS,
in terms of severity and percent mortality[19], the virus is more
contagious and spread much more rapidly than SARS and MERS.

The laboratory evaluation of the blood counts on admission showed
leukopenia and lymphopenial20]. Occasionally, some ICU patients
presented with elevated prothrombin time, D-dimers, alanine
aminotransferase, and aspartate aminotransferase. Procalcitonin level
on admission was found to be normal except in patients of bacterial
super infection[21]. The typical findings of CT scans of ICU patients
on admission were bilateral multiple lobular, subsegmental areas of
consolidation, bilateral ground-glass opacity, and subsegmental areas
of consolidation in non-ICU patients[22].

Like the epidemiologic situation, the diagnostic landscape is also
changing rapidly. WHO published an interim laboratory guide for
the detection of COVID-19 virus which includes guidance on patient
sampling, pathogen detection, and characterization. The first cases
of infection were detected using metagenomics sequencing. Within
days of obtaining the viral sequences, polymerase chain reaction
(PCR) based assays were developed for diagnostic use[23]. The center
for Disease Control and Prevention (CDC) of the United States has
developed a new laboratory test kit for the detection of COVID-
19 virus. The kit [CDC 2019-novel coronavirus (SARS-CoV-2)
real-time reverse transcriptase-PCR diagnostic panel] uses reverse
transcriptase-PCR based on the detection of coronavirus RNA and
is intended to detect the virus from upper and lower respiratory tract
samples from patients that meet the CDC criterial23].

In addition to testing lower respiratory (bronchoalveolar lavage,
sputum, tracheal aspirate), upper respiratory tract specimen
(nasopharyngeal swab, oropharyngeal swab or nasal aspirate), CDC
also recommends serum, stool, and urine samples for testing[24,25].
Specimen’s collection should be done as soon as possible once a
patient is identified regardless of symptom onset.

Special attention should be attached to the patient with signs and
symptoms of pneumonia, travel history to involved areas, or close
contact with people with confirmed infection[26]. Suspected cases of
COVID-19 infection should be reported to local health organizations.
Then, it will be determined if the case meets the criteria for a patient
under investigation for COVID-19. Samples should be obtained
from these cases for routine testing of respiratory pathogens along
with COVID-19 virus. WHO has taken a three-pronged approach to
enhance the diagnostic capacity of the virus, including (1) Forming
a network of referral laboratories with expertise in molecular testing
of coronaviruses; (2) Strengthening the capacity for rapid detection
of the virus; (3) Ensuring test availability through working with

commercial and non-commercial agencies that can manufacture the kits.

4. Treatment

COVID-19 infection management must be started as quickly as
possible when a suspected patient is identified. There is no specific
antiviral treatment recommended currently for COVID-19(27].
However, it is recommended supportive care to relieve the symptoms
and to ensure appropriate infection control. General measures that
are recommended for other severe acute pulmonary infections must
be followed including proper infection control measures (airborne,
droplet and contact precautions), supportive therapies [hydration,
analgesics, antipyretic, intubation, respiratory support, empirical
antibiotics (in case of bacterial infection)], managing sepsis if
present, and also close monitoring[27,28]. Home management may be
appropriate for patients with a mild infection, and adequate measures
should be taken to keep the patients in isolation. Management
of such patients should be focused on preventing the spread of
infection, and monitoring for clinical symptoms and promptly
visiting a hospital if the condition deteriorates. In severe cases,
treatment should be given to the care of vital organ functioning.

Though no antiviral treatment for any coronavirus infection has
been validated to be effective, a combination of lopinavir and
ritonavir for SARS patients, a trial of interferon o 2B, lopinavir, and
ritonavir among non-human primate models infected with MERS,
and a broad-spectrum antiviral nucleotide analog or remdesivir for
both MERS and SARS infections in in-vitro and animal models,
were proved to be effective, which have been approved for use
by Food and Drug Administration for the ongoing COVID-
19 pandemic[29,30]. Another drug that has been used widely is
chloroquine or hydroxy chloroquine, as some reports showed its
efficacy in suppression of viral replication[31]. Moreover, in the
outbreak of SARS infection, pegylated interferon-o suggested
restraining effect against viral replication[32]. Research studies with a
combination of corticosteroids and interferon against the SARS virus
suggested that these agents can be used without any recognizable
adverse effects.

Investigational agents have been explored for the antiviral treatment
of COVID-19. In vitro studies showed that remdesivir is active
against the COVID-19 virus, and the manufacturers of remdesivir
are conducting a randomized clinical trial in China to further
evaluate its efficacy[33]. A new investigational drug application for
compassionate use of remdesivir was mentioned in a case report
about coronavirus in the United States[34]. However, there is no
published evidence that remdesivir or any other antiviral drugs
investigated for SARS and MERS can result in effective outcomes
for treating COVID-19 virus. WHO and CDC suggested not using
glucocorticoids in patients with COVID-19 pneumonia unless there
are other indications such as chronic obstructive pulmonary disease
because of persuasive evidence of short and long-term adverse
effects of glucocorticoids[341.

It is reported of the application of hydroxychloroquine in pre
or post-exposure prophylaxis, due to its function to reduce viral

shedding duration or restraining viral replication. but further
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controlled clinical trials should be conducted before wide
promotion[35].

Finally, a (human) monoclonal antibody has been developed
recently. 47D11 binds a conserved epitope on the spike RBD
explaining its ability to cross-neutralize SARS-CoV and SARS-
CoV-2, by a mechanism that is independent of receptor-binding
inhibition[36]. This will be useful for the development of antigen
detection tests and serological assays targeting SARS-CoV-2. These
antibodies can alter the course of infection by virus clearance or

protection of an uninfected host from the virus.

5. Prevention

There is currently no approved vaccine available to prevent
COVID-19 infection but some attempts are in progress such as in
the United States an experimental vaccine against COVID-19 was
tested on monkeys[35]. Before the invention of an effective vaccine,
the best practice to prevent COVID-19 is by avoiding exposure to
the virus. For COVID-19 prevention, CDC recommends the same
approaches that are designed to help prevent the spread of respiratory
viruses[36], which include washing hands with soap and water for
at least 20 seconds; applying alcohol-based sanitizer that has at
least 60% alcohol; avoiding touching the eyes, nose, and mouth
with unwashed hands; strictly control visitor access to the facility
treating coronavirus patients; training and educating the public and
healthcare personnel; putting on a surgical mask and hand hygiene;
avoiding close contact with anyone who has fever and cough; staying
home when you are sick; covering the nose or mouth when coughing
or sneezing with a tissue; throwing the coughed or sneezed tissue in
the trash; disinfecting the contaminated surfaces repeatedly; avoiding
close contact with live or dead animals or their droppings; avoiding
visiting wet markets and live poultry markets; tightening regulation
of raw milk, meat or animal organs with special care and avoiding
consuming undercooking meat and raw milk. Based on WHO
recommendations, any non-essential travel to high-risk areas should
be restricted, and travelers should adhere to typical precautions
while traveling to or from affected areas. Extreme care must be
taken by travelers who have medical conditions and at high risk for
developing coronavirus complications including adults 50 years old,
pregnant women, persons with cardiopulmonary diseases, diabetes,
liver, blood, kidney disorders, and weakened immune system due to
HIV, cancer or other diseases|[37].

Screening health statuses of travelers, health care workers, and
other people with close contacts with confirmed patients is an
efficient measure to contain the spread of infection. These measures
are being actively pursued in several countries, including China,
the UK, Singapore, Thailand, Malaysia, South Korea, Japan, Italy,
Australia, Iran, and the USA[38-40].

6. Discussion and conclusion

Both SARS and COVID-19 outbreaks are supposedly originated
from wild animals. Scientists believe that bats are the reservoirs
for the SARS coronavirus and then spread to the civet cat before
transmission to humans. It is suggested that COVID-19 shares
more than 70% genomic similarity with SARS-CoV, and there is
speculation that both viruses use the same receptors for viral entry
into the host cells[41]. MERS virus, another beta coronavirus, appears
to be distantly related to COVID-19 virus.

SARS spread to 30 countries infecting 8 000 people and causing
774 deaths (with a fatality rate of 9.6%)[42]. SARS ended up
infecting 5237 people in mainland China, and the number has
been surpassed by COVID-19 on January 29, 2020, when Chinese
officials confirmed 5974 cases of the COVID-19[43]. One day later,
on January 30, 2020, the novel coronavirus cases surpassed 8 096
worldwide, the total SARS cases in 2003. MERS infected 2494
people (2012) and killed 858 people with a fatality rate of 34.4%I44].
Until 16 May 2020, COVID-19 has infected more than 4425485
people and killed 302059 people and thus surpassing the total
numbers of SARS and MERSI[45]. Every year an estimated more than
300000 people died in the world due to complications from seasonal
influenza viruses, implying 1781 confirmed cases and 795 deaths
per day.

One of the biggest differences between SARS and COVID-19 is
the speed at which COVID-19 was reported and identified. This led
to a quick implementation of screening measurements to restrict the
spread of the infection. However, this novel coronavirus induced
syndrome is more asymptomatic in the early stage compared to
SARS. COVID-19 is now considered as an alarming threat to global
health and requires a prompt response from the public, scientific
and healthcare communities for timely detection, management, and

prevention of the infection.

Conflict of interest statement

The authors report no conflict of interest.

Acknowledgments

The authors gratefully thank the Department of Infectious Diseases

of Babol University of Medical Sciences, Iran.

Authors’ contributions

Z.M.A. and S.E. conceived the study; M.M.A., M.J., V.K.,
VK.R.V, AHH., and A.B. collected all data; S.E. and A.B. drafted
the manuscript; and all authors commented on the drafts of the

manuscript and approved the final draft of the paper.



198 Zeinab Mohseni Afshar et al./ J Acute Dis 2020; 9(5): 194-199

References

[1] Javanian M, Bayani M, Shokri M, Sadeghi-Haddad-Zavareh M,
Babazadeh A, Yeganeh B, et al. Clinical and laboratory findings
from patients with COVID-19 pneumonia in Babol North of Iran: a
retrospective cohort study. Rom J Intern Med 2020. doi: 10.2478/rjim-
2020-0013 .

[2

—

Wang Y, Wang Y, Chen Y, Qin Q. Unique epidemiological and clinical
features of the emerging 2019 novel coronavirus pneumonia (COVID-19)
implicate special control measures. J Med Virol 2020; 92(6): 568-576.

[3] Zhong N, Zheng B, Li Y, Poon L, Xie Z, Chan K, et al. Epidemiology

—

and cause of severe acute respiratory syndrome (SARS) in Guangdong,
People’s Republic of China, in February, 2003. Lancet 2003; 362(9393):
1353-1358.

Knight J. SARS: what have we learned. Nature 2003; 424(6945): 121-
126.

Wong RSM, Wu A, To KF, Lee N, Lam CWK, Wong CK, et al.

[4

—

[5

—

Haematological manifestations in patients with severe acute respiratory
syndrome: retrospective analysis. BM.J 2003; 326(7403): 1358-1362.

Oh MD, Park WB, Park SW, Choe PG, Bang JH, Song KH, et al. Middle
East respiratory syndrome: what we learned from the 2015 outbreak in
the Republic of Korea. Korean J Intern Med 2018; 33(2): 233-246.

Azhar EI, El-Kafrawy SA, Farraj SA, Hassan AM, Al-Saeed MS,

[6

=

[7

—

Hashem AM, et al. Evidence for camel-to-human transmission of MERS
coronavirus. N Engl ] Med 2014; 370(26): 2499-2505.

Liu Y, Gayle AA, Wilder-Smith A, Rocklov J. The reproductive number
of COVID-19 is higher compared to SARS coronavirus. J Travel Med
2020; 27(2): 1-4.

Mackay IM, Arden KE. MERS coronavirus: diagnostics, epidemiology
and transmission. Virol J 2015; 12: 222.

[8

—_

[9

—

[10]Epidemiology Working Group for NCIP Epidemic Response, Chinese
Center for Disease Control and Prevention. The epidemiological
characteristics of an outbreak of 2019 novel coronavirus diseases
(COVID-19) in China. Chin J Epidemiol 2020; 2(8): 113-122.

[11]Sohrabi C, Alsafi Z, O’Neill N, Khan M, Kerwan A, Al-Jabir A, et al.
World Health Organization declares global emergency: A review of the
2019 novel coronavirus (COVID-19). Int J Surg 2020; 76: 71-76.

[12]JRasmussen SA, Smulian JC, Lednicky JA, Wen TS, Jamieson
DJ. Coronavirus disease 2019 (COVID-19) and pregnancy: What
obstetricians need to know. Am J Obstetr Gynecol 2020; 222(5): 415-426.

[13]JHuang X, Wei F, Hu L, Wen L, Chen K. Epidemiology and clinical
characteristics of COVID-19. Arch Iranian Med 2020; 23(4): 268-271.

[14]Algaissi A, Agrawal AS, Hashem AM, Tseng CTK. Quantification of
the Middle East respiratory syndrome-Coronavirus RNA in tissues by
quantitative real-time RT-PCR. Methods Mol Biol 2020; 2099: 99-106.

[15]Chen J. Pathogenicity and transmissibility of 2019-nCoV-a quick
overview and comparison with other emerging viruses. Microb Infect
2020; 22(2): 69-71.

[16]Helmy YA, Fawzy M, Elaswad A, Sobieh A, Kenney SP, Shehata AA.
The COVID-19 pandemic: A comprehensive review of taxonomy,
genetics, epidemiology, diagnosis, treatment, and control. J Clin Med
2020; 9(4): 1225.

[17]Rothan HA, Byrareddy SN. The epidemiology and pathogenesis of

coronavirus disease (COVID-19) outbreak. J Autoimmun 2020; doi:
10.1016/j.jaut.2020.102433.

[18]Gennaro FD, Pizzol D, Marotta C, Antunes M, Racalbuto V, Veronese
N, et al. Coronavirus diseases (COVID-19) current status and future
perspectives: A narrative review. Int J Environ Res Public Health 2020;
17(8): 2690.

[19]Park M, Thwaites RS, Openshaw PJ. COVID-19: Lessons from SARS
and MERS. Eur ] Immunol 2020; 50(3): 308.

[20]Yang W, Cao Q, Qin L, Wang X, Cheng Z, Pan A, et al. Clinical
characteristics and imaging manifestations of the 2019 novel coronavirus
disease (COVID-19): A multi-center study in Wenzhou city, Zhejiang,
China. J Infect 2020. doi: 10.1016/j.jinf.2020.

[21]Zhang JJ, Dong X, Cao YY, Yuan YD, Yang YB, Yan YQ, et al. Clinical
characteristics of 140 patients infected with SARS-CoV-2 in Wuhan,
China. Allergy 2020. doi: 10.1111/all.14238.

[22]Yang W, Sirajuddin A, Zhang X, Liu G, Teng Z, Zhao S, et al. The role of
imaging in 2019 novel coronavirus pneumonia (COVID-19). Eur Radiol
2020; doi: 10.1007/s00330-020-06827-4.

[23]Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al. Correlation of
chest CT and RT-PCR testing in coronavirus disease 2019 (COVID-
19) in China: a report of 1014 cases. Radiology 2020. doi: 10.1148/
radiol.2020200642.

[24]See A, Toh ST. Respiratory Sampling for SARS-CoV-2-An Overview.
Head Neck 2020; 42(7): 1652-1656.

[25]Mawaddah A, Genden HS, Lum SG, Marina MB. Upper respiratory tract
sampling in COVID-19. Malays ] Pathol 2020; 42(1): 23-35.

[26]Rong X, Yang L, Chu H, Fan M. Effect of delay in diagnosis on
transmission of COVID-19. Mathemat Biosci Engineer 2020; 17(3): 2725-
2740.

[27]Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Di Napoli R. Features,
evaluation and treatment coronavirus (COVID-19). [Online] Available
from: https://www.ncbi.nlm.nih.gov/books/NBK554776/. [Accessed on
14 July 2020].

[28]Sanders JM, Monogue ML, Jodlowski TZ, Cutrell JB. Pharmacologic
treatments for coronavirus disease 2019 (COVID-19): a review. JAMA
2020; 323(18): 1824-1836.

[29]Ko WC, Rolain JM, Lee NY, Chen PL, Huang CT, Lee PI, et al.
Arguments in favour of remdesivir for treating SARS-CoV-2 infections.
Int ] Antimicrob Agents 2020; 55(4):105933.

[30]Cao B, Wang Y, Wen D, Liu W, Wang J, Fan G, et al. A trial of lopinavir-
ritonavir in adults hospitalized with severe Covid-19. N Engl ] Med 2020;
382(19): 1787-1799.

[31]Devaux CA, Rolain JM, Colson P, Raoult D. New insights on the
antiviral effects of chloroquine against coronavirus: what to expect for
COVID-19? Int J Antimicrob Agents 2020; 55(5): 105938.

[32]Zhang L, Liu Y. Potential interventions for novel coronavirus in China: a
systemic review. J Med Virol 2020; 92(6): 479-490.

[33]Al-Tawfiq JA, Al-Homoud AH, Memish ZA. Remdesivir as a possible
therapeutic option for the COVID-19. Travel Med Infect Dis 2020;
34:101615.

[34]Nusbaum N. Pharmacologic Therapy for COVID-19 Infection. J
Commun Health 2020; 45(3): 435-436.

[35]Le TT, Andreadakis Z, Kumar A, Roman RG, Tollefsen S, Saville M, et



Zeinab Mohseni Afshar et al./ J Acute Dis 2020; 9(5): 194-199 199

al. The COVID-19 vaccine development landscape. Nat Rev Drug Discov
2020; 19(5): 305-306.

[36]Parvin F, Islam S, Urmy Z, Ahmed S. The symptoms, contagious process,
prevention and post treatment of COVID-19. Eur J Physiother Rehabilit
Stud 2020; 1(1): 81-105.

[37]Gabutti G, d’ Anchera E, Sandri F, Savio M, Stefanati A. Coronavirus:
update related to the current outbreak of COVID-19. Infect Dis Ther 2020;
9(2): 1-13.

[38]Quilty BJ, Clifford S, Flasche S, Eggo RM. Effectiveness of airport
screening at detecting travellers infected with novel coronavirus (2019-
nCoV). Eur Surveill 2020; 25(5): 2000080.

[39]Lother SA, Abassi M, Agostinis A, Bangdiwala AS, Cheng MP, Drobot
G, et al. Post-exposure prophylaxis or pre-emptive therapy for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2): study protocol
for a pragmatic randomized-controlled trial. Can J Anaesth 2020. doi:
10.1007/s12630-020-01684-7.

[40]Wang C, Li W, Drabek D, Okba NM, van Haperen R, Osterhaus AD, et
al. A human monoclonal antibody blocking SARS-CoV-2 infection. Nat

Commun 2020; 11(1): 2251.

[41]Zhang T, Wu Q, Zhang Z. Probable pangolin origin of SARS-CoV-2
associated with the COVID-19 outbreak. Cur Biol 2020; 30(7): 1346~
1351.

[42]Qiu W, Chu C, Mao A, Wu J. The impacts on health, society,
and economy of SARS and H7N9 Outbreaks in China: A case
comparison study. / Environ Public Health 2018; 2710185. doi:
10.1155/2018/2710185.

[43]Khan N, Fahad S, Naushad M, Faisal S. Critical review of COVID-2019
in the World. SSRN 2020. doi: 10.2139/ssrn.3583925.

[44]Mahase E. Coronavirus: COVID-19 has killed more people than SARS
and MERS combined, despite lower case fatality rate. BMJ 2020. doi:
10.1136/bmj.m641.

[45]World Health Organization. Coronavirus disease 2019 (COVID-
19): situation report, 117. [Online] Available from: https://www.who.
int/emergencies/diseases/novel-coronavirus-2019/situation-reports/.
[Accessed on 14 July 2020].



