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Abstract

Coronavirus disease 2019 (COVID‐19) has emerged as a global public health emergency, which is
characterized by high infection rate and fatal course, especially in vulnerable groups. COVID-19 is a worldwide pandemic
that is caused by the novel severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2). To date, the COVID-19 has
affected almost 129 countries around the world, and there are 693,224 confirmed cases by the end of March 2020.
SARS-COV-2 is contagious, single-stranded RNA, the virus that is mainly presented in different animal species. Patients
with SARS‐CoV‐2 infection can present with a variety of presentations ranging from a mild form of flu-like symptoms to
fatal pneumonia and respiratory failure; most common presentations of COVID-19 include fever, cough, fatigue, and to lesser
extent diarrhea and vomiting. To date, there is no curative treatment of COVID-19, and the treatments of patients with
SARS-CoV-2 infection are mainly symptomatic treatment. The most commonly used drugs include empirical antibiotics,
antiviral therapy (oseltamivir), and systemic corticosteroids [8]. In addition, potential therapies for COVID-19 are currently
studied, such as neuraminidase inhibitors, remdesivir, chloroquine, and hydroxychloroquine (HCQ) in patients with
SARS-CoV-2-related pneumonia. In the present review, we aim to present updated clinical insights about the current data
regarding the COVID-19 pandemic.
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The Since the appearance of its first case in early
December in the Wuhan area in China's Hubei province,
coronavirus disease 2019 (COVID‐19) has emerged as a
global public health emergency, which is characterized
by high infection rate and fatal course, especially in
vulnerable groups [1]. COVID-19 is a worldwide pandemic,
as declared by World Health Organization (WHO) on
March 11, 2020, that is caused by the novel severe acute
respiratory syndrome coronavirus 2 (SARS‐CoV‐2) [2]. To
date, the COVID-19 has affected almost 129 countries
around the world, and there are 693,224 confirmed cases by
the end of March 2020 [3]. Although the disease initially
spread in China, its epidemiology has changed dramatically
in which both the United States (US) and Italy are harboring
most of the confirmed cases. SARS-COV-2 is contagious,
single-stranded RNA, the virus that is mainly presented
in different animal species. Initially, the animal-to-human
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transmission was presumed as the primary mechanism;
nonetheless, the widespread of confirmed cases has
reflected a strong human-to-human transmission, mainly via
respiratory droplets [4].
Patients with SARS‐CoV‐2 infection can present with a
variety of presentations ranging from a mild form of flu-like
symptoms to fatal pneumonia and respiratory failure [5];
most common presentations of COVID-19 include fever,
cough, fatigue, and to lesser extent diarrhea and vomiting
[6]. In patients with comorbidities and elderly group, a
variety of complications may present, such as acute
respiratory distress syndrome, acute heart injury, and
secondary infection [7].
To date, there is no curative treatment of COVID-19, and
the treatments of patients with SARS-CoV-2 infection are
mainly symptomatic treatment. The most commonly used
drugs include empirical antibiotics, antiviral therapy
(oseltamivir), and systemic corticosteroids [8]. In addition,
potential therapies for COVID-19 are currently studied,
such as neuraminidase inhibitors, remdesivir, chloroquine,
and hydroxychloroquine (HCQ) in patients with
SARS-CoV-2-related pneumonia [9]. In the present review,
we aim to present updated clinical insights about the current
data regarding the COVID-19 pandemic.
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1. Review Development
We conducted a comprehensive literature search on
PubMed and Clinicaltrial.gov from their inception until
March 31, 2020, to review all available data about the
epidemiology, pathogenesis, presentation, prognosis,
diagnosis, and management of COVID-19.

2. Etiology and Pathogenesis
SARS-COV-2 is a member of the coronaviruses
family, which are a group of single-strand RNA viruses
with a crown-like appearance under light microscope.
There are four human coronaviruses that mainly cause
mild respiratory symptoms. Before the emergence of
SARS-COV-2, two outbreaks of zoonotic coronavirus
disease have occurred in the past two decades leading to
SARS and the Middle East respiratory syndrome (MERS)
[10]. In December 2019, a growing number of cases with
serve pneumonia presented to Wuhan local hospitals, with
common exposure to the Huanan wholesale seafood market.
Later on, SARS‐CoV‐2 was discovered as the causative
agent; it was found that SARS‐CoV‐2 had >95% homology
with the bat coronavirus and > 70% similarity with the
SARS- CoV [11]. Thus, the bats-to-human transmission is
the most widely accepted initial event of COVID-19
outbreak. Nevertheless, human-to-human transmission is
established with an exponential increase in the number of
infected cases [12].
Human-to-human transmission is believed to occur via
respiratory droplets with an incubation period ranging from
3-14 days. In addition, the current data suggest that this
novel epidemic doubled about every seven days, whereas
the basic reproduction number (R0 - R naught) is 2.2 [13].
The current evidence suggests that the tramsimission of
Infection can occur by both symptomatic and asymptomatic
patients [14]. There is controversy regarding the duration in
which the virus is still viable on the surfaces.
Although the exact pathogenesis of COVID-19 is
still largely unknown, the virulence mechanism of
SARS-COV-2 is thought to depend on its non-structural and
structural proteins. The angiotensin‐converting enzyme 2
(ACE2) is the receptor of SARS-COV-2 within the body,
which predominately expressed in alveolar cells type II [15].
Once the virus binds with its receptor, the ACE2 expression
is markedly elevated, leading to alveolar cell damage, with
subsequent immune and inflammatory reactions within the
body. Previous reports showed that patients with
COVID-19 showed pulmonary edema and important
proteinaceous exudates as large protein globules [16]. In
severe form, a 'cytokine storm' can be initiated by the
release of interleukin-6 (IL-6) and other pro-inflammatory
cytokines leading to wide disturbance in thermoregulation,
lymphocytes, central nervous system functions, and
eventually death [12]. Cardiac involvement, such as acute

myopericarditis and microthrombi of coronary arteries, was
reported in patients with COVID-19 [17].

3. Epidemiology of COVID-19
As mentioned before, the first outbreak of COVID-19
occurred in Wuhan in December 2019. The disease is
highly contagious with a notable high reproduction number;
for example, it was reported that the number of confirmed
cases in China by February 2020 was1879 times of that in
January 2020 (see Figure 1) [18]. According to March 30,
2020, report by WHO, the total number of confirmed cases
was 693,224 worldwide. The vast majority of cases are
concentered within the USA, European countries, and the
Western Pacific region [3]. On 31 March 2020, the Center
for Systems Science and Engineering (CSSE) at Johns
Hopkins University reported that there is a total of 777,291
confirmed cases, with the highest incidence in the USA,
followed by Italy, Spain, and China (Figure 2) [19]. In
addition, recent reports suggested that the actual number of
infected cases is higher than reported as a considerable
proportion of cases are asymptomatic. It is unclear why
African countries have a low incidence rate of COVID-19;
however, the authors suggested that high temperatures may
play a role in limiting the spread of infection [20].
SARS-COV-2 infection can affect all age groups;
however, large epidemiological studies from China
suggested that most case patients are 30 to 79 years of age,
and severer forms of the disease tend to occur in the
elderly population [18]. The incidence of COVID-19
appears to be higher in males as well [4]. In addition, the
risk of symptomatic COVID-19 was reported to be higher
in patients with comorbidities and immunocompromised
conditions such as diabetes, hypertension, and cancer [12].

4. Clinical Presentation of COVID-19
and Prognosis
The presentation of COVID-19 is highly variable and can
range from asymptomatic/mild flu-like symptoms to fatal
pneumonia, respiratory failure, and multiple organ failure.
Large epidemiological studies from China highlighted that
the incubation period can range from 3 to 14 days [4]. The
most commonly reported features of COVID-19 are high
fever, dry cough, dyspnea, headache, fatigue, myalgia, and
to a lesser extent, nausea and vomiting [7]. Conjunctivitis
was also reported as an early sign of infection. In vulnerable
groups of patients (such as elderly and patients with
immunocompromised conditions), the disease can progress
to typical pneumonia, SARS, multiple organ failure, and
eventually death [7].
According to the Chinese CDC, the COVID-19 can be
categorized into three groups according to the severity of
the presentation (Table 1) [21].
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Figure 1. COVID-19 Global Situation from January to March 2020

Figure 2. Coronavirus COVID-19 Global Cases at the End of March 2020. Obtained from CSSE at Johns Hopkins University
Table 1. Clinical Category of the Disease According to Severity
Category

Presentation

%

Mild disease

No or mild pneumonia

81%

Severe disease

 Tachypnea (≥ 30/min)
 Dyspnea
 Blood oxygen saturation (SpO2) ≤ 93%
 PaO2/FiO2 ratio or P/F < 300
 And/or lung infiltrates > 50%

14%

Critical disease

 Respiratory failure
 MOF
 And/or septic shock

5%

The prognosis of COVID-19 varies significantly
according to patients’ characteristics. If the disease
progressed, the median duration period from illness onset to
dyspnea was 8.0 days, and to mechanical ventilation was
10.5 days [22]. Overall, the global mortality rate attributed
to COVID-19 was 4.8% [3]. However, the mortality
rate was noted to be higher in patients with comorbidities
(25 -30%). Respiratory failure, cytokine storm, and cardiac
arrest are the most common causes of death in COVID-19
[20].
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5. Diagnosis of COVID-19

6. Prevention and Treatment

Patients with SARS-COV-2 infection usually exhibit
leucopenia and lymphopenia in complete blood count [23].
In addition, some patients may show elevated liver enzymes
(alanine aminotransferase or aspartate aminotransferase),
lactate dehydrogenase, and/or creatine kinase. An elevation
in acute phase reactants and D-dimer can be present as well
[12]. Previous reports also demonstrated a higher level of
pro-inflammatory cytokines in patients with COVID-19
than healthy population, with prominent elevation in ICU
patients [12].
On chest computed tomography (CT), diverse and
rapidly-progressing findings are usually present. Classic
findings of patchy ground‐glass opacities (CGO) and patchy
consolidation are usually located within the middle and
outer zone of the lung; at least two lobes of the lung are
affected in most cases. After improvement, lines of fibrous
stripe may be present [24]. According to Pana and
colleagues [25], four distinct stages of COVID-19 related
changes in chest CT can be identified. The CGO is mainly
confined to lower lobes, in one or both sides, in early stages.
As the disease progress, diffuse CGO can be indemnified in
both sides with consolidation in more than two lobes. These
findings become more prominent in the peak stage. Finally,
the absorption stage is characterized by gradual resolution
of consolidation with persistent diffuse CGO.
A combination of recent contact with confirmed cases,
typical symptoms, and radiological findings are highly
suggestive of SARS-COV-2 infection; however, the
diagnosis is based on the detection of causative viruses by
real time polymerase chain reaction (RT‐PCR) of
respiratory swap [26]. Although RT-PCR is currently used
as the primary diagnostic tool for suspected cases, the
RT-PCR is limited by its low diagnostic accuracy (positive
rate equal almost 60%); thus, the results of RT-PCR should
be interpreted cautiously, and the test should be repeated
again in negative cases [27]. Notably, a very recent report
demonstrated that the chest CT was superior to RT-PCR in
terms of detection of COVID-19, which suggests that chest
CT can be used as a reliable method for diagnosis of
COVID-19 [20].

6.1. Prevention
To date, there is no approved vaccine for SARS-COV-2
infection; thus, the current recommended preventive
strategy relies largely on general, non-specific measures.
Nonetheless, factors like long incubation period,
non-specific presentations, high rate of transmission from
asymptomatic cases, and the possibility of transmission
even after clinical recovery make the prevention of
COVID-19 challenging [28].
Home isolation is recommended in confirmed cases with
no or mild symptoms; the home isolation should be applied
to close contacts of confirmed cases as well. Cases should
be isolated in a well-ventilated room with proper reach to
sunlight. In addition, patients and caregivers should be
instructed to wear surgical masks and practice proper
hygiene measures. Patients with more advanced stages of
the disease should be isolated within specialized hospitals
(in separate or cohorted rooms). Regular decontamination
by sodium hypochlorite should be done for surfaces and
equipment. Unlike other flu pandemics, two consecutive
negative molecular tests should be obtained before
discharge [8].
In order to limit disease transmission, many public health
organizations recommend social dissociation and avoidance
of crowded areas as possible. Travel restriction to areas
with a high number of confirmed cases is recommended as
well. People should be asked to practice cough hygiene by
coughing in sleeve/ tissue rather than hands and practice
hand hygiene frequently every 15–20 min. Although initial
evidence did not support the use of surgical masks by
healthy people, the current recommendations by the Centers
for Disease Control and Prevention (CDC) emphasize the
importance of wearing surgical masks by both healthy
people and patients with respiratory symptoms, especially
in crowded places [29].

Table 2. Number of Registered Clinical Trials of the Most Commonly Used Agents Against COVID-19
Intervention

Mechanism of Action

No. of clinical Trials

Trials’ Phases

Chloroquine diphosphate

Inhibit viral replication

17

Phase III: 17 trials

Hydroxychloroquine

Inhibit viral replication

37

Phase I: 1 trial
Phase II: 5 trials
Phase III: 31 trials

Lopinavir and ritonavir

Protease inhibitors

21

Phase II: 1
Phase III: 20 trials

Remdesivir

Nucleotide analogue prodrug

2

Phase III: 2 trials

Azithromycin

Antibacterial Agent

12

Phase II: 1
Phase III: 11 trials

Oseltamivir

Neuraminidase inhibitor

2

Phase III: 2 trials

Biological: Convalescent Plasma

Immunoglobulins against SARS-COV-2

1

Phase I: 1 trial
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Healthcare workers (HCWs) are at high risk of
SARS-COV-2 transmission. In China, a total of 3300
HCWs were infected with SARS-COV-2 so far, while
almost 20% of HCWs, who were in close contact with
COVID-19 cases, were infected [30]. Therefore, preventive
measures should be followed strictly by HCWs; the
infection control measures recommended for HCWs are
those for category A agents (cholera, plague) [28].
HCWs should be fully equipped with personal protective
equipment (PPE), which consists of N95 respirators,
protective suits, and goggles. All contacts, including HCWs,
should be monitored for the development of symptoms of
COVID-19 [28].
As per the March 20, 2020, update of the DRAFT
landscape of COVID-19 candidate vaccines by WHO, there
are two candidate vaccines which entered the clinical
evaluation (phase I trials); while 42 vaccines are still in the
pre-clinical
phase
(https://www.who.int/blueprint/priority-diseases/key-action/
novel-coronavirus-landscape-ncov.pdf?ua=1). In the firs
published in-vitro study, the microneedle array delivered
recombinant coronavirus vaccines showed promising results,
which need further confirmation by in-vivo trials [31].
6.2. Treatment
At present, there are no specific antiviral drugs or
vaccines against COVID-19 infection for potential therapy
of humans. Thus, many national algorithms for the
management of COVID-19 rely on symptomatic relief of
the patients. Antiviral drugs, including nucleoside analogs
and HIV-protease inhibitors, are used empirically in
COVID-19 patients by many centers [32]. Initial reports
from China demonstrated the use of oseltamivir, lopinavir,
ritonavir, and ganciclovir for 3–14 days in the setting of
COVID-19 [7]. More recent in-vitro studies showed that
remdesivir and chloroquine were effective in reducing
SARS-COV-2 viral replication [33]. An international trial
“Solidarity trial” is planned by WHO to test the efficacy of
at least four treatment options for the management of
COVID-19.
Furthermore, there are a number of other compounds that
are in development. These include the clinical candidate
EIDD-2801 compound that has shown high therapeutic
potential against seasonal and pandemic influenza virus
infections, and this represents another potential drug to be
considered for the treatment of COVID-19 infection [34,35].
Convalescent plasma or immunoglobulin has been proposed
as another promising agent for the fight against COVID-19
[36].
As of March 31, 2020, there are 199 registered clinical
trials on clinicaltrial.gov (Table 2).

7. Summary
This review summarizes the current findings of
SARS‐CoV‐2 along with the treatment for this severe CoV
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infection. The most common symptoms were addressed.
Due to the only biopsy report, the pathological findings
associated with SARS‐CoV‐2 infection have been limited.
Autopsy is warranted and valuable for future research.
The WHO issued a public health emergency of
international concern on 30 January 2020. SARS‐CoV‐2
epidemic is becoming a global concern. At the moment,
there is no vaccine and no specific treatment for COVID‐19.
The best strategy to deal with SARS‐CoV‐2 epidemic
includes controlling the sources of infection, protecting the
susceptible people, and cutting off the transmission. The
infected patients should be identified early by rapid and
robust detection technologies, provided with optimized
treatment in isolation timely. The close contact people
should be quarantined with follow‐up. The healthy people
should be aware of the severity of COVID‐19 and take
measures to protect themselves, such as staying at home,
limiting social contacts, and wearing protective mask in
public. The authorities should encourage people to stay at
home; discourage mass gathering; postpone or cancel
public events; and close public institutions. These control
measures will help COVID‐19 infected countries to prevent
the epidemic effectively. Future research will focus on
improving the accuracy of early diagnostic tests, developing
the vaccine and identifying effective drugs. Therefore,
elucidating the pathogenesis of SARS‐CoV‐2 infection is
imperative for achieving such goals.

REFERENCES
[1]

Gorbalenya AE, Baker SC, Baric RS, Groot RJ De, Gulyaeva
AA, Haagmans BL, et al. The species and its viruses – a
statement of the Coronavirus Study Group. bioRxiv. 2020.

[2]

Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Di Napoli R.
Features, Evaluation and Treatment Coronavirus (COVID-19)
[Internet]. StatPearls. StatPearls Publishing; 2020 [cited 2020
Mar 28]. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/32150360.

[3]

Coronavirus disease 2019 (COVID-19) Situation Report-70
HIGHLIGHTS [Internet]. [cited 2020 Mar 31]. Available
from: https://www.who.int/publications-detail/covid-19-oper
ational-guidance-for-.

[4]

Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al.
Early Transmission Dynamics in Wuhan, China, of Novel
Coronavirus–Infected Pneumonia. N Engl J Med. 2020.

[5]

Du Toit A. Outbreak of a novel coronavirus. Nature Reviews
Microbiology. 2020.

[6]

Guan W, Ni Z, Hu Y, Liang W, Ou C, He J, et al. Clinical
characteristics of 2019 novel coronavirus infection in China.
N Engl J Med. 2020.

[7]

Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al.
Epidemiological and clinical characteristics of 99 cases of
2019 novel coronavirus pneumonia in Wuhan, China: a
descriptive study. Lancet. 2020; 395(10223): 507–13.

16

Mosaad Morsy et al.: Clinical Insights into the Pandemic of
COVID-19: An Updated Review till the End of March 2020

[8]

Sun P, Lu X, Xu C, Sun W, Pan B. Understanding of COVID
‐19 based on current evidence. J Med Virol [Internet]. 2020
Mar 5 [cited 2020 Mar 28]; jmv.25722. Available from:
https://onlinelibrary.wiley.com/doi/abs/10.1002/jmv.25722.

et al. Epidemiologic Features and Clinical Findings of
COVID-19-Infected Patients in Suzhou. Available SSRN …
[Internet]. 2020; Available from: https://papers.ssrn.com/sol
3/papers.cfm?abstract_id=3551352.

[9]

Gao J, Tian Z, Yang X. Breakthrough: Chloroquine
phosphate has shown apparent efficacy in treatment of
COVID-19 associated pneumonia in clinical studies. Biosci
Trends. 2020; 14(1): 72–3.

[23] Phan T. Novel coronavirus: From discovery to clinical
diagnostics. Vol. 79, Infection, Genetics and Evolution. 2020.

[10] Chen Y, Liu Q, Guo D. Emerging coronaviruses: Genome
structure, replication, and pathogenesis. Vol. 92, Journal of
Medical Virology. 2020. p. 418–23.
[11] Ji W, Wang W, Zhao X, Zai J, Li X. Homologous
recombination within the spike glycoprotein of the newly
identified coronavirus may boost cross-species transmission
from snake to human. J Med Virol. 2020.
[12] Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical
features of patients infected with 2019 novel coronavirus in
Wuhan, China. Lancet. 2020; 395(10223): 497–506.
[13] Bauch CT, Lloyd-Smith JO, Coffee MP, Galvani AP.
Dynamically modeling SARS and other newly emerging
respiratory illnesses: Past, present, and future. Vol. 16,
Epidemiology. 2005. p. 791–801.
[14] Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G,
Wallrauch C, et al. Transmission of 2019-NCOV infection
from an asymptomatic contact in Germany. Vol. 382, New
England Journal of Medicine. 2020. p. 970–1.
[15] Zhao Y, Zhao Z, Wang Y, Zhou Y, Ma Y, Zuo W. Single-cell
RNA expression profiling of ACE2, the putative receptor of
Wuhan 2019-nCov. bioRxiv [Internet]. 2020; 2020. 01. 26.
919985. Available from: https://www.biorxiv.org/content/10
.1101/2020.01.26.919985v1.
[16] Tian S, Hu W, Niu L, Liu H, Xu H, Xiao S-Y. Pulmonary
Pathology of Early-Phase 2019 Novel Coronavirus
(COVID-19) Pneumonia in Two Patients With Lung Cancer.
J Thorac Oncol. 2020.
[17] Inciardi RM, Lupi L, Zaccone G, Italia L, Raffo M, Tomasoni
D, et al. Cardiac Involvement in a Patient With Coronavirus
Disease 2019 (COVID-19). JAMA Cardiol [Internet]. 2020
Mar 27 [cited 2020 Mar 31]; Available from:
http://www.ncbi.nlm.nih.gov/pubmed/32219357.
[18] Wang W, Tang J, Wei F. Updated understanding of the
outbreak of 2019 novel coronavirus (2019-nCoV) in Wuhan,
China. J Med Virol. 2020; 92(4): 441–7.
[19] Dong E, Du H, Gardner L. An interactive web-based
dashboard to track COVID-19 in real time. Lancet Infect Dis.
2020; 0(0).
[20] Cheng AC, Williamson DA. An outbreak of COVID ‐19
caused by a new coronavirus: what we know so far. Med J
Aust. 2020.
[21] Wu Z, McGoogan JM. Characteristics of and Important
Lessons From the Coronavirus Disease 2019 (COVID-19)
Outbreak in China. JAMA [Internet]. 2020; 2019: 17–20.
Available from:
http://www.ncbi.nlm.nih.gov/pubmed/32091533.
[22] Xu W, Qu S, Xing M, Zhang M, Lu G, Liao Z,

[24] Pan Y, Guan H, Zhou S, Wang Y, Li Q, Zhu T, et al. Initial
CT findings and temporal changes in patients with the novel
coronavirus pneumonia (2019-nCoV): a study of 63 patients
in Wuhan, China. Eur Radiol. 2020.
[25] Pan F, Ye T, Sun P, Gui S, Liang B, Li L, et al. Time Course
of Lung Changes On Chest CT During Recovery From 2019
Novel Coronavirus (COVID-19) Pneumonia. Radiology.
2020; 200370.
[26] Binnicker MJ. Emergence of a Novel Coronavirus Disease
(COVID-19) and the Importance of Diagnostic Testing: Why
Partnership between Clinical Laboratories, Public Health
Agencies, and Industry Is Essential to Control the Outbreak.
Clin Chem. 2020.
[27] Yang Y, Yang M, Shen C, Wang F, Yuan J, Li J, et al.
Evaluating the accuracy of different respiratory specimens in
the laboratory diagnosis and monitoring the viral shedding of
2019-nCoV infections. medRxiv. 2020; 2020. 02. 11.
20021493.
[28] Singhal T. A Review of Coronavirus Disease-2019
(COVID-19). Vol. 87, Indian Journal of Pediatrics. Springer;
2020. p. 281.
[29] Li J, Li J (Justin), Xie X, Cai X, Huang J, Tian X, et al. Game
consumption and the 2019 novel coronavirus. Vol. 20, The
Lancet Infectious Diseases. 2020. p. 275–6.
[30] Lancet T. COVID-19: protecting health-care workers.
Lancet [Internet]. 2020 Mar 21 [cited 2020 Mar 28];
395(10228): 922. Available from:
https://doi.org/10.1016/S0140-6736(20)30644-9.
[31] Kim E, Erdos G, Huang S, Kenniston TW, Balmert SC,
Donahue Carey C, et al. Microneedle array delivered
recombinant coronavirus vaccines: Immunogenicity and
rapid translational development. 2020 [cited 2020 Apr 4];
Available from: http://creativecommons.org/licenses/by/4.0/.
[32] Lu H. Drug treatment options for the 2019-new coronavirus
(2019-nCoV). Biosci Trends. 2020; 14(1): 69–71.
[33] Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et al.
Remdesivir and chloroquine effectively inhibit the recently
emerged novel coronavirus (2019-nCoV) in vitro. Vol. 30,
Cell Research. 2020. p. 269–71.
[34] Toots M, Yoon JJ, Cox RM, Hart M, Sticher ZM, Makhsous
N, et al. Characterization of orally efficacious influenza drug
with high resistance barrier in ferrets and human airway
epithelia. Sci Transl Med. 2019;11(515).
[35] Rothan HA, Byrareddy SN. The epidemiology and
pathogenesis of coronavirus disease (COVID-19) outbreak.
Journal of Autoimmunity. 2020.
[36] Chen L, Xiong J, Bao L, Shi Y. Convalescent plasma as a
potential therapy for COVID-19. Lancet Infect Dis. 2020 Apr
1; 20(4): 398–400.

