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The Chinese city of Wuhan, is found to be the origin of
the life threatening viral outbreak of Novel Coronavi-

rus (2019-nCoV) i.e COVID-19.[1,2] According to the World 
Health Organization (WHO) situation report (41st), up-
dated on 1 March, 2020 there have been globally 87137 
confirmed cases of Novel Coronavirus (2019-nCoV).[3] Out 
of 79 968 confirmed cases from China, 2873 deaths were 
already occurred. It has been found significantly centered 
around Hubei Province. There have been reporst for 7169 
confirmed and 104 death cases of 2019-nCoV involving 58 
countries, on 1 March, 2020.[3] On January 7, 2020, at around 
9 o’clock, the virus was officially identified and named by 
the WHO as 2019-nCoV.[3-5] Many rapid virological, clinical, 
and epidemiological research responses have been carried 
out on 31 December 2019; as an emergency response for 
pneumonia cases of unknown etiology found in Wuhan.
[6] The Centers for Disease Control and Prevention (CDC)

in the United States announced the 1st 2019-nCoV case on 
January 21, 2020. Researchers at the German Centre for In-
fection Research at the Charité university hospital in Berlin 
developed a laboratory assay on January 16th, 2020. This 
outbreak is rapidly escalating with the increase in number 
of contagion events. Tests required for detection of SARS-
CoV (2002) and MERS-CoV (2012) were used for earlier de-
tection of 2019-nCoV.[7] This coronavirus (2019‐nCoV) has 
thought to be having the same lineage from those causing 
the SARS-CoV.[8] Initially, it has been found that the cluster 
was having exposure of seafood market, where wild ani-
mals were served at a restaurant and off course that was 
thought to be a point‐source zoonotic route.[7-9] There has 
been large number of literature reports on coronavirus in-
cluding recent one.[10-65]

This member coronavirus (2019-nCoV) is belonging to Be-
tacoronaviruses like SARS-CoV (the Severe Acute Respira-

The recent catastrophic outbreak of a novel coronavirus (COVID-19), currently renamed as COVID-19; recalled us the 
earlier memories created by the Severe Acute Respiratory Syndrome Human coronavirus (SARS-CoV) from nearly two 
decades ago. With the new advancements in earlier detection techniques for infections and better treatments; now we 
are better supported to deal this recent infestation of 2B coronavirus.
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tory Syndrome Human coronavirus) and MERS –CoV (the 
Middle-East Respiratory Syndrome Human coronavirus).[9-

15,53] These coronaviruses are belonging to a large family of 
singlestrand, positive-sense RNA enveloped, viruses hav-
ing ~26–32 kb genome.[6,25] These viruses usually reported 
for mild infestations mostly influenza like manifestations, 
excluding those (like SARS-CoV, MERS-CoV and 2019-
nCoV) may be having association with severe complica-
tions like acute respiratory distress syndrome and death.
[11-15] Although there has been limited evidence, current 
outbreak depicted the fact of reduction of time lapse for 
emergence of highly infectious coronavirus. SARS-CoV 
was found to be causative agent for the severe acute respi-
ratory syndrome occurred in Guangdong Province, China 
(in 2002 and 2003.[16-20] In 2012, there has been reports 
for MERS-CoV causing Middle East respiratory syndrome 
coronavirus infections. Mortality rates were found to be 
10% for SARS-CoV and 37% for MERS-CoV. These viruses 
are reported for moderate-to-high mutation rate having 
average substitution rate: ~10−4 substitutions per year 
per site as compared to rest single-stranded RNA viruses. 
Zhu et al.[6] have reported the identification and charac-
terization of 2019-nCoV. Till date, there has been report 
for 7 Human coronaviruses (HCoVs); which includes 229E 
and NL63 strains of HCoVs (Alphacoronaviruses), while 
OC43, HKU1, SARS, MERS, and newly added 2019- nCoV 
(Betacoronaviruses).

There has been large literature suggesting the role of cli-
matic changes on living organism, including viruses. These 
recent changes forces viruses to adapt to changing envi-
ronment, which also includes natural adaption, which fi-
nally leads to emergence of new adapted viral species.[16-23]

Mode of Transmission and Prevention
It has been found that those visited a local fish and wild ani-
mal market in Wuhan in November, 2019 were thought to 
develop current infection.[20-23] The possible mode of trans-
mission of this infection is thought to be animal to human 
transmission. There have been several evidences, reporting 
the animal to human and inter-human transmission of the 
virus. In order to reduce the general risk of transmission 
of acute respiratory infections following basic principles 
could be useful as suggested by WHO:[24]

•	 We should avoid contacts with 2019-nCoV patients.

•	 We should wash our hands regularly.

•	 Try to avoid unprotected animal contacts.

•	 Proper cough etiquette should be followed.

•	 There should be proper diagnosis facilities in hospitals 
for enhancement of the standard infection prevention. 

Therapeutic Options for the 2019-New 
Coronavirus
Current treatment includes the use of Intensive care and 
ventilation for complications including the severe pneu-
monia. There has been no testing done so far for ensuring 
effectiveness of broad spectrum antivirals against newly 
emerged 2019nCoV. A latest article by Ralph et al., 2020 
explains human-to-human transmission, travel-related 
cases, and vaccine readiness in regards with a 2019-nCoV 
infection.[63] This article explains how marketed drugs such 
as metformin, glitazones, fibrates, sartans, and atorvastin 
could be repurposed to treat or prevent the Acute respira-
tory distress syndrome (ARDS).[55,60,61] Lu et al., 2020 beauti-
fully explains the general methods, which could be used to 
discover the potential antiviral treatment of human patho-
gen coronavirus.[54] These 3 methods includes screening/
usage of existing broad-spectrum antiviral drugs, screen-
ing of a chemical library/databases, and redevelopment of 
new drugs based on the genome and biophysical under-
standing of virus.[54,55] By taking considerations of current 
guidelines[56] IFN- alpha (5 million U bid inh) and lopinavir/
ritonavir (400 mg/100 mg bid po) are recommended as 
antiviral therapy. A recent published correspondence re-
ported in Lancet, gives idea on how BenevolentAI uses ar-
tificial intelligence to Identify potential candidate against 
the 2019-nCoV infection. This study identifies Baricitinib 
for treatment of the 2019-nCoV. Zumla et al., 2020 explains 
the role of Interleukin 17 blockade in treatment of 2019-
nCoV patients with high plasma concentration of inter-
leukin 17.[59] One study also suggests an attractive target 
for live-attenuated vaccines as the envelope protein (E).
[63] Their research analysis also suggested the role of the 
S protein for vaccine development.[63] A recent in-vitro 
activity study[58] elaborated as letter to editor by Wang et 
al., 2020 explains the in-vitro blockade of the 2019-nCoV 
infection at low-micromolar concentration by remdesivir 
(EC50 =  0.77 μM; CC50  >100 μM; SI  >129.87) and chloro-
quine (EC50 = 1.13 μM; CC50 >100 μM, SI  >88.50). They 
found to show high SI. This study was conducted for check-
ing the antiviral efficiency of approved drugs including 
ribavirin, penciclovir, nitazoxanide, nafamostat, chloro-
quine, remdesivir (GS-5734); an adenosine analogue and 
favipiravir (T-705). The in-vitro results suggest potentials of 
chloroquine and remdesivir against the 2019-nCoV infec-
tion.[58] It is important to note that the efficacy and safety 
of these drugs against the 2019-nCoV need to be assured 
and confirmed by clinical studies. A pre-print by Lei et al., 
2020 explains potent neutralization of 2019 novel coro-
navirus by recombinant ACE2-Ig. The researcher aimed to 
develop a new recombinant protein by connecting the ex-
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tracellular domain of human ACE2 to the Fc region of the 
human immunoglobulin IgG1. This study suggested that 
their fusion proteins exhibited reactivity against corona-
virus and these may have potential for diagnosis, prophy-
laxis, and treatment of 2019-nCoV.[57] A report by Clercq et 
al., 2020 also suggested the use of a guanine analogue, Fa-
vipiravir (T-705), for effective inhibition of RNA-dependent 
RNA polymerase of RNA viruses[64,65] including 2019-nCoV 
(EC50 = 61.88 μM in Vero E6 cells).[58] Zumla et al., 2016 de-
scribes Galidesivir (BCX4430), an adenosine analogue, as 
antiviral.[55] It has also been reported that disulfiram could 
also inhibit the papain-like protease of MERS and SARS in 
cell cultures. One article also explains binding ability of 
Griffithsin to oligosaccharides on the surface of various vi-
ral glycoproteins. A recent study also explains inhibition of 
2019-nCoV (EC50 = 2.12 μM in Vero E6 cells) by antidiarrhe-
al Nitazoxanide.[58] The HIV anti-retroviral agents Lopinavir 
and Ritonavir are currently being used to treat patients of 
2019nCoV in China Figure 1. It has been also evidenced 
for non- effectiveness of HIV anti-retroviral agents against 
SARS, as demonstrated by review of SARS. 

Current Findings Related to Mode of 
Transmissions 
In one of the study, Xu et al., 2020[26] suggested the inter-
action of human ACE2 molecules with the RBD domain of 
CoV S-protein despite of its difference in sequence with 
SARS-CoV S-protein. They reported that this infection may 
cause significant risk of human transmission via the S pro-
tein– ACE2 binding pathway. Paraskevis et al., 2020[27] ex-
plained how the full-genome evolutionary analysis of the 
novel corona virus (2019-nCoV) rejects the hypothesis of 

emergence as a result of a recent recombination event. Lit-
erature suggests that, we don’t have specific coronavirus 
antivirals or vaccines, which proved efficacy in humans ex-
ist. Another research reported by Lu et al.,[43] 2020 reports 
for close relations (88% identitical) with bat-SL-CoVZC45 
and bat-SL-CoVZXC21 (both were bat derived and collect-
ed from Zhoushan, China in 2018. This study also reports 
that 2019-nCoV is distant from earlier reported coronavi-
ruses like SARS-CoV and MERS-CoV with percentages of 
79% and 50% respectively. 2019-nCoV has same receptor 
binding domain as SARS-CoV, as it was depicted from ho-
mology modelling.[43] A study on family cluster analysis by 
Chan et al., 2020[44] explains the person-to-person transmis-
sion of pneumonia linked with 2019-nCoV. Another corre-
spondence published by John, 2020.[45] represents views for 
2019-nCoV as from origins of MERS-CoV. A rapid commu-
nication by Riou et al.,2020[53] describes a pattern of early 
human-to-human transmission of 2019-nCoV. Their studies 
estimated that basic reproduction number (R0 ~2.2) indi-
cating infectiveness of 2019-nCoV via human to human 
transmission. In one report, Benvenuto et al., 2020[28] ex-
plained the role of mutations of surface proteins includ-
ing the spike protein S, and of nucleocapsid N protein. 
Authors reported that the possible mutations in these two 
proteins could lead important characteristics of 2019nCoV, 
which were a high stability than the bat-like SARS and a low 
pathogenicity than SARS coronavirus. These key character-
istics may explain the zoonotic transmission and less mor-
tality than SARS.

Current Findings-Still a Long Way Ahead
A study published in The Lancet, by Chaolin Huang[1] and 
colleagues reported clinical features of the first 41 pa-
tients confirmed to be infected with 2019-nCoV by Jan 2, 
2020. This study indicated the severity of 2019-nCoV infes-
tation. A preprint by Hoffmann et al.,2020[51] depicts the 
fact of the use of the SARS-coronavirus receptor ACE2 and 
the cellular protease TMPRSS2 for entry into target cells 
by the 2019-nCoV. A study also suggests the use of TM-
PRSS2 inhibitor, which might become treatment option in 
future.[51] One of the reports in the Lancet journal by Elfiky, 
2020[29] suggested the potential role of approved Sofos-
buvir and Ribavirin (antipolymerase drugs) for targeting 
newly emerged Wuhan HCoV Figure 1. Author, utilised 
the Sequence analysis, modelling and docking in order 
to build a Wuhan 2019-nCoV RNA dependent RNA poly-
merase (RdRp) model. The results of the study depicted 
the effectiveness of Sofosbuvir, IDX-184 and Ribavirin as 
potential drugs against 2019-nCoV infection. A correspon-
dence published by Richardson et al., 2020[46] expressed 
the role of Baricitinib in treating respiratory diseases as-

Figure 1. Available therapeutic candidates, which may have poten-
tial towards the novel corona virus (2019-nCoV).



38 Mali et al., The Rise of new Coronavirus Infection-(COVID-19) / doi: 10.14744/ejmo.2020.22222

sociated with 2019-nCoV. Study conducted by Tang et al., 
2020[30] suggested that intensive contact tracing followed 
by quarantine and isolation, can effectively reduce the 
transmission risk for 2019-nCoV. Majumder and Mandl, 
2020[2] reported their model which suggested that basic 
reproduction number associated with the outbreak may 
range from 2.0 to 3.1. Their research depicted the possible 
epidemic potential of a novel coronavirus. An article by 
Heymann, 2020[47] explains role of free data sharing in or-
der to provide real-time guidance regarding the current 
outbreak of 2019-nCoV.A modelling study conducted by 
Wu et al., 2020,[41] published in Lancet clearly estimates 
the pathogenicity and spread of 2019-nCoV calculated as 
of January 25, 2020 for domestic as well as international 
potentials. One study conducted by Chen et al., 2020 on 
99 cases of 2019-nCoV, for clarifying the epidemiological 
and clinical characteristics of 2019-nCoV pneumonia, re-
ported 51% of patients suffering from chronic diseases.
[42] A bibliometric analysis published by Bonilla-Aldana 
et al., 2020[48] explains metrics research findings till date 
regarding the coronaviruses. This letter, also bring to our 
knowledge that whether we have investigated enough 
regarding the coronaviruses? One more letter, explains 
data-driven correlational association of domestic passen-
gers from Wuhan and confirmed cases of the 2019-novel 
CoV in various cities.[49] They found that 10 fold increase in 
Wuhan train passengers is linked with increments in im-
ported cases of 2019-novel CoV. An editorial published in 
journal of Travel Medicine and Infectious Disease explains 
severity and advice for travellers regarding 2019-novel 
CoV.[50] Zhou, Peng, et al., 2020[10] also reported the 75 
to 80% similarity with viral genomes with SARS-CoV or 
bat coronaviruses. It has been also reported by Perlman, 
2020; that 2019-nCoV grows better in primary human air-
way epithelial cells than in standard tissue-culture cells, 
as opposite to SARS-CoV.[39] It has been also noted that 
2019-nCoV appears to use same cellular receptor, which 
would be associated with SARS-CoV (human angiotensin-
converting enzyme 2 [hACE2].[39] Corman and collegues, 
2020 explained the use of real-time RT-PCR for detection 
of the 2019 nCoV.[40] 

Homology modelling of the Papain-Like 
Protease PLpro
A study reported by Stoermer, 2020 demonstrated the 
homology models of the Papain-Like Protease PLpro from 
Coronavirus 2019-nCoV. Their work suggest that papain-
like protease encoded by the 2019-nCoV is quite homolo-
gous to bat and SARS coronaviral PLpro. Their molecular 
dynamics analysis suggests that zinc is required for struc-
tural integrity of the protease.[62]

A probable Mechanism of 2019-nCoV 
Infection: Cell Pyroptosis
A study reported[1] in Jan 2020 depicted the involvement 
of lymphopenia (63%) compared to the leucopenia (25%). 
Typical symptoms of 2019-nCoV infection reported to 
include fever, lymphopenia, cough, myalgia or fatigue, 
haemoptysis, acute cardiac injury, pneumonia, etc. Out of 
reported symptoms some were observed to be non-spe-
cific. Also there were presence higher levels of IL-1beta 
and other inflammatory cytokines (IL-7, IL-8, IL-9, IL-10, 
MCP-1, TNF-alpha, IFN-gamma etc.) in plasma. From the 
above conclusions, a study conducted by Yang, 2020[31] 
reported hypothesis of the cell pyroptosis as potential 
pathogenic mechanism of 2019-nCoV Infection. Research 
reported that cell pyroptosis is a novel inflammatory form 
of programmed cell death. There has been large number 
of studies for cell pyroptosis are reported in literature.[31-38] 

In consideration of current scenario regarding 2019-nCoV 
Infection, molecular diagnostic assays and phylogenetic 
analysis might play important role in rapid and accurate 
identification of new microorganisms. In order to rapid iso-
lation, identification and treatment of 2019-nCoV cases, we 
have to entail higher end molecular diagnostic techniques 
aimed at detecting new viral strands in animal reservoirs 
resulting in prompt diagnosis and patient isolation.

Conclusion
There are several major gaps in our current knowledge of 
the origin, epidemiology, duration of human transmission, 
and clinical spectrum of disease, which could be fulfilled by 
more studies.

Disclosures

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – S.N.M., B.T.; Design – A.P.P., 
S.N.M., B.T.; Supervision – A.P.P., S.N.M., B.T.; Data collection &/or 
processing – A.P.P., S.N.M., B.T.; Analysis and/or interpretation – 
A.P.P., S.N.M., B.T.; Literature search – A.P.P., S.N.M., B.T.; Writing – 
A.P.P., S.N.M., B.T.; Critical review – A.P.P., S.N.M., B.T.

References
1.	 C Huang, Y Wang, X Li Clnical features of patients infect-

ed with 2019 novel coronavirus in Wuhan, China Lancet 
2020;20:30183–8. 

2.	 Majumder, Maimuna and Mandl, Kenneth D., Early Transmis-
sibility Assessment of a Novel Coronavirus in Wuhan, China 
(January 26, 2020). Available at SSRN: https://ssrn.com/ab-
stract=3524675 or http://dx.doi.org/10.2139/ssrn.3524675

3.	 World Health Organization. Novel Coronavirus (2019-nCoV) 

https://doi.org/10.2139/ssrn.3524675
https://doi.org/10.2139/ssrn.3524675


39EJMO

situation reports Available at: https://www.who.int/emergen-
cies/diseases/novel-coronavirus-2019/situation-reports.

4.	 Centers for Disease Control and Prevention. Situation summa-
ry. Available at: https://www.cdc.gov/coronavirus/2019-ncov/
index.html. 

5.	 Lippi, G. and Plebani, M., The novel coronavirus (2019-nCoV) 
outbreak: think the unthinkable and be prepared to face the 
challenge. Diagnosis.

6.	 Zhu N, Zhang D, Wang W, et al. A novel coronavirus from pa-
tients with pneumonia in China. N Engl J Med 2019.

7.	 Hui, D.S., Madani, T.A., Ntoumi, F., Kock, R., Dar, O., Ippolito, 
G., Mchugh, T.D., Memish, Z.A., Drosten, C., Zumla, A. and Pe-
tersen, E., 2020. The continuing 2019-nCoV epidemic threat 
of novel coronaviruses to global health-The latest 2019 novel 
coronavirus outbreak in Wuhan, China. International journal 
of infectious diseases: IJID: official publication of the Interna-
tional Society for Infectious Diseases, 91, p.264. [CrossRef ]

8.	 Veljkovic, V., Vergara-Alert, J., Segalés, J. and Paessler, S., 
2020. Use of the informational spectrum methodology for 
rapid biological analysis of the novel coronavirus 2019-
nCoV: prediction of potential receptor, natural reservoir, tro-
pism and therapeutic/vaccine target. F1000Research, 9(52), 
p.52. [CrossRef ]

9.	 Paules, C.I., Marston, H.D. and Fauci, A.S., 2020. Coronavirus 
Infections-More Than Just the Common Cold. JAMA. [CrossRef ]

10.	Zhou P, Yang X-L, Wang X-G, et al. Discovery of a novel coro-
navirus associated with the recent pneumonia outbreak in 2 
humans and its potential bat origin. bioRxiv, January 23, 2020.

11.	Hui DS, Azhar EI, Kim YJ, Memish ZA, Oh MD, Zumla A. Middle 
East respiratory syndrome coronavirus: risk factors and deter-
minants of primary, household, and nosocomial transmission. 
Lancet Infect Dis 2018;18:e217–e227. [CrossRef ]

12.	Peiris JS, Guan Y, Yuen KY. Severe acute respiratory syndrome. 
Nat Med 2004;10:Suppl:S88–S97. [CrossRef ]

13.	Cheng PK, Wong DA, Tong LK, et al. Viral shedding patterns 
of coronavirus in patients with probable severe acute respira-
tory syndrome. Lancet 2004;363:1699–700. [CrossRef ]

14.	Chinese SARS Molecular Epidemiology Consortium. Molecu-
lar evolution of the SARS coronavirus during the course of the 
SARS epidemic in China. Science 2004;303:1666–9. [CrossRef ]

15.	Forni D, Cagliani R, Clerici M, Sironi M. Molecular evolution of 
human coronavirus genomes. Trends Microbiol 2017;25:35–
48. [CrossRef ]

16.	 Gu J, Gong E, Zhang B, et al. Multiple organ infection and the 
pathogenesis of SARS. J Exp Med 2005;202:415–24. [CrossRef ]

17.	Sabir JS, Lam TT, Ahmed MM, et al. Co-circulation of three 
camel coronavirus species and recombination of MERS-CoVs 
in Saudi Arabia. Science 2016;351:81–4. [CrossRef ]

18.	Munster, V.J., Koopmans, M., van Doremalen, N., van Riel, D. 
and de Wit, E., 2020. A Novel Coronavirus Emerging in China—
Key Questions for Impact Assessment. New England Journal 

of Medicine. [CrossRef ]

19.	MacIntyre CR. Wuhan novel coronavirus 2019nCoV – Update 
January 27th, 2020. Global Biosecurity 2019;1.

20.	Linton, N.M., Kobayashi, T., Yang, Y., Hayashi, K., Akhmetzha-
nov, A.R., Jung, S.M., Yuan, B., Kinoshita, R. and Nishiura, H., 
2020. Epidemiological characteristics of novel coronavirus 
infection: A statistical analysis of publicly available case data. 
medRxiv. [CrossRef ]

21.	Dunlop, C., Howe, A., Li, D. and Allen, L.N., 2020. The corona-
virus outbreak: the central role of primary care in emergency 
preparedness and response. BJGP Open. [CrossRef ]

22.	Mahase E. Coronavirus: UK screens direct flights from Wuhan 
after US case. BMJ 2020;368:m265. [CrossRef ]

23.	Nishiura, H., Jung, S.M., Linton, N.M., Kinoshita, R., Yang, Y., 
Hayashi, K., Kobayashi, T., Yuan, B. and Akhmetzhanov, A.R., 
2020. The extent of transmission of novel coronavirus in Wu-
han, China, 2020. [CrossRef ]

24.	Available at :https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/technical-guidance

25.	Li, G., Fan, Y., Lai, Y., Han, T., Li, Z., Zhou, P., Pan, P., Wang, W., Hu, 
D., Liu, X. and Zhang, Q., 2020. Coronavirus Infections and Im-
mune Responses. Journal of Medical Virology. [CrossRef ]

26.	Xu, X., Chen, P., Wang, J., Feng, J., Zhou, H., Li, X., Zhong, W. 
and Hao, P., 2020. Evolution of the novel coronavirus from 
the ongoing Wuhan outbreak and modeling of its spike pro-
tein for risk of human transmission. SCIENCE CHINA Life Sci-
ences. [CrossRef ]

27.	Paraskevis, D., Kostaki, E.G., Magiorkinis, G., Panayiotako-
poulos, G., Sourvinos, G. and Tsiodras, S., 2020. Full-genome 
evolutionary analysis of the novel corona virus (2019-nCoV) 
rejects the hypothesis of emergence as a result of a recent 
recombination event. Infection, Genetics and Evolution, 
p.104212. [CrossRef ]

28.	Benvenuto, D., Giovannetti, M., Ciccozzi, A., Spoto, S., Angeletti, 
S. and Ciccozzi, M., 2020. The 2019‐new coronavirus epidemic: 
evidence for virus evolution. Journal of Medical Virology.

29.	Elfiky, A., 2020. Sofosbuvir Can Inhibit the Newly Emerged 
Coronavirus (2019-nCoV) in Wuhan, China. China 
(1/20/2020).

30.	Tang, B., Wang, X., Li, Q., Bragazzi, N.L., Tang, S., Xiao, Y. and 
Wu, J., 2020. Estimation of the Transmission Risk of 2019-nCov 
and Its Implication for Public Health Interventions. Available 
at SSRN 3525558. [CrossRef ]

31.	Yang, Ming, Cell Pyroptosis, a Potential Pathogenic Mecha-
nism of 2019-nCoV Infection (January 29, 2020). Available at 
SSRN: https://ssrn.com/abstract=3527420 or http://dx.doi.
org/10.2139/ssrn.3527420. [CrossRef ]

32.	Cookson BT, Brennan MA: Pro-inflammatory programmed cell 
death. Trends Microbiol 2001;9:113–4. [CrossRef ]

33.	Liu X, Zhang Z, Ruan J et al: Inflammasome-activated gasder-
min D causes pyroptosis by forming membrane pores. Nature 

https://doi.org/10.1016/j.ijid.2020.01.009
https://doi.org/10.12688/f1000research.22149.1
https://doi.org/10.1001/jama.2020.0757
https://doi.org/10.1016/S1473-3099(18)30127-0
https://doi.org/10.1038/nm1143
https://doi.org/10.1016/S0140-6736(04)16255-7
https://doi.org/10.1126/science.1092002
https://doi.org/10.1016/j.tim.2016.09.001
https://doi.org/10.1084/jem.20050828
https://doi.org/10.1126/science.aac8608
https://doi.org/10.1056/NEJMp2000929
https://doi.org/10.1101/2020.01.26.20018754
https://doi.org/10.3399/bjgpopen20X101041
https://doi.org/10.1136/bmj.m265
https://doi.org/10.3390/jcm9020330
https://doi.org/10.1002/jmv.25685
https://doi.org/10.1007/s11427-020-1637-5
https://doi.org/10.1016/j.meegid.2020.104212
https://doi.org/10.2139/ssrn.3525558
https://doi.org/10.2139/ssrn.3527420
https://doi.org/10.1016/S0966-842X(00)01936-3


40 Mali et al., The Rise of new Coronavirus Infection-(COVID-19) / doi: 10.14744/ejmo.2020.22222

2016; 535:153–8. [CrossRef ]

34.	Chen IY, Moriyama M, Chang MF, Ichinohe T: Severe Acute 
Respiratory Syndrome Coronavirus Viroporin 3a Activates the 
NLRP3 Inflammasome. Front Microbiol 2019;10. [CrossRef ]

35.	Jiang YT, Li JF, Teng Y et al: Complement Receptor C5aR1 Inhi-
bition Reduces Pyroptosis in hDPP4-Transgenic Mice Infected 
with MERS-CoV. Viruses-Basel 2019;11. [CrossRef ]

36.	Fernandes-Alnemri T, Wu J, Yu JW et al: The pyroptosome: a 
supramolecular assembly of ASC dimers mediating inflamma-
tory cell death via caspase-1 activation. Cell Death Differ 2007; 
14:1590–604. [CrossRef ]

37.	Wang S, Yuan YH, Chen NH, Wang HB: The mechanisms of 
NLRP3 inflammasome/pyroptosis activation and their role in 
Parkinson's disease. Int Immunopharmacol 2019; 67458–64.

38.	Sollberger G, Strittmatter GE, Garstkiewicz M, Sand J, Beer HD: 
Caspase-1: the inflammasome and beyond. Innate Immun 
2014;20:115–25. [CrossRef ]

39.	Perlman, S., 2020. Another decade, another coronavirus. DOI: 
10.1056/NEJMe2001126 [CrossRef ]

40.	Corman, V.M., Landt, O., Kaiser, M., Molenkamp, R., Meijer, A., 
Chu, D.K., Bleicker, T., Brünink, S., Schneider, J., Schmidt, M.L. 
and Mulders, D.G., 2020. Detection of 2019 novel coronavi-
rus (2019-nCoV) by real-time RT-PCR. Eurosurveillance, 25, 
p.2000045. [CrossRef ]

41.	Wu, J.T., Leung, K. and Leung, G.M., 2020. Nowcasting and 
forecasting the potential domestic and international spread 
of the 2019-nCoV outbreak originating in Wuhan, China: a 
modelling study. The Lancet. [CrossRef ]

42.	Chen, N., Zhou, M., Dong, X., Qu, J., Gong, F., Han, Y., Qiu, Y., 
Wang, J., Liu, Y., Wei, Y. and Yu, T., 2020. Epidemiological and 
clinical characteristics of 99 cases of 2019 novel coronavirus 
pneumonia in Wuhan, China: a descriptive study. The Lancet.

43.	Lu, R., Zhao, X., Li, J., Niu, P., Yang, B., Wu, H., Wang, W., Song, H., 
Huang, B., Zhu, N. and Bi, Y., 2020. Genomic characterisation 
and epidemiology of 2019 novel coronavirus: implications for 
virus origins and receptor binding. The Lancet. [CrossRef ]

44.	Chan, J.F.W., Yuan, S., Kok, K.H., To, K.K.W., Chu, H., Yang, J., Xing, 
F., Liu, J., Yip, C.C.Y., Poon, R.W.S. and Tsoi, H.W., 2020. A familial 
cluster of pneumonia associated with the 2019 novel corona-
virus indicating person-to-person transmission: a study of a 
family cluster. The Lancet. [CrossRef ]

45.	Ji, J.S., 2020. Origins of MERS-CoV, and lessons for 2019-nCoV. 
The Lancet Planetary Health. DOI:https://doi.org/10.1016/
S2542–5196(20)30032–2. [CrossRef ]

46.	Baricitinib as potential treatment for 2019-nCoV acute re-
spiratory disease, Peter Richardson,Ivan Griffin,Catherine 
Tucker,Dan Smith,Olly Oechsle, Anne Phelan et al. Lancet , 
Published: February 04, 2020 DOI:https://doi.org/10.1016/
S0140–6736(20)30304–4. [CrossRef ]

47.	Heymann, D.L., 2020. Data sharing and outbreaks: best prac-
tice exemplified. The Lancet. DOI:https://doi.org/10.1016/

S0140-6736(20)30184-7. [CrossRef ]

48.	Katterine Bonilla-Aldana, Keidenis Quintero-Rada, Juan 
PabloMontoya-Posada, SebastianRamírez, AlbertoPaniz-
Mondolfi, Ali Rabaan, Ranjit Sah, Alfonso J.Rodríguez-
Morales, SARS-CoV, MERS-CoV and now the 2019-novel 
CoV: Have we investigated enough about coronaviruses? 
– A bibliometric analysis, Travel Medicine and Infectious 
Disease,101566, pre-proof. https://doi.org/10.1016/j.
tmaid.2020.101566 [CrossRef ]

49.	The association between domestic train transportation and 
novel coronavirus (2019-nCoV) outbreak in China from 2019 
to 2020: A data-driven correlational report, Shi Zhao, Zian 
Zhuang, Jinjun Ran, Jiaer Lin, GuangpuYang, LinYang, Daihai 
He, Travel Medicine and Infectious Disease,101568, pre-proof. 
https://doi.org/10.1016/j.tmaid.2020.101568 [CrossRef ]

50.	The next big threat to global health? 2019 novel coronavirus 
(2019-nCoV): What advice can we give to travellers? – Interim 
recommendations January 2020, from the Latin-American 
society for Travel Medicine (SLAMVI), Travel Medicine and In-
fectious Disease,101567, pre-proof. https://doi.org/10.1016/j.
tmaid.2020.101567 [CrossRef ]

51.	Hoffmann, M., Kleine-Weber, H., Krueger, N., Mueller, M.A., 
Drosten, C. and Poehlmann, S., 2020. The novel coronavirus 
2019 (2019-nCoV) uses the SARS-coronavirus receptor ACE2 
and the cellular protease TMPRSS2 for entry into target cells. 
bioRxiv. [CrossRef ]

52.	Carlos, W.G., Dela Cruz, C.S., Cao, B., Pasnick, S. and Jamil, S., 
2020. Novel Wuhan (2019-nCoV) Coronavirus. American Jour-
nal of Respiratory and Critical Care Medicine, (ja). [CrossRef ]

53.	Riou, J. and Althaus, C.L., 2020. Pattern of early human-to-
human transmission of Wuhan 2019 novel coronavirus (2019-
nCoV), December 2019 to January 2020. Eurosurveillance, 
25(4), p. 2000058. [CrossRef ]

54.	Lu, H., 2020. Drug treatment options for the 2019-new 
coronavirus (2019-nCoV). BioScience Trends. DOI: 10.5582/
bst.2020.01020 [CrossRef ]

55.	Zumla A, Chan JF, Azhar EI, Hui DS, Yuen KY. Coronaviruses - 
drug discovery and therapeutic options. Nat Rev Drug Discov 
2016;15:327–47. [CrossRef ]

56.	National Health Commission of the People's Republic of China. 
Notice on printing and distributing the diagnosis and treat-
ment plan of pneumonia with new coronavirus infection (trial 
version 3). http://www.nhc.gov.cn/yzygj/ s7653p/202001/
f492c9153ea9437bb587ce2ffcbee1fa. shtml (accessed Janu-
ary 23, 2020).

57.	Lei, C., Fu, W., Qian, K., Li, T., Zhang, S., Ding, M. and Hu, 
S., 2020. Potent neutralization of 2019 novel coronavirus 
by recombinant ACE2-Ig. bioRxiv.2020. doi: https://doi.
org/10.1101/2020.02.01.929976 [CrossRef ]

58.	Wang, M., Cao, R., Zhang, L. et al. Remdesivir and chloroquine 
effectively inhibit the recently emerged novel coronavirus 

https://doi.org/10.1038/nature18629
https://doi.org/10.3389/fmicb.2019.00050
https://doi.org/10.3390/v11010039
https://doi.org/10.1038/sj.cdd.4402194
https://doi.org/10.1016/j.intimp.2018.12.019
https://doi.org/10.1177/1753425913484374
https://doi.org/10.1056/NEJMe2001126
https://doi.org/10.2807/1560-7917.ES.2020.25.3.2000045
https://doi.org/10.1016/S0140-6736(20)30260-9
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1016/S0140-6736(20)30154-9
https://doi.org/10.1016/S2542-5196(20)30032-2
https://doi.org/10.1016/S0140-6736(20)30304-4
https://doi.org/10.1016/S0140-6736(20)30184-7
https://doi.org/10.1016/j.tmaid.2020.101566
https://doi.org/10.1016/j.tmaid.2020.101568
https://doi.org/10.1016/j.tmaid.2020.101567
https://doi.org/10.1101/2020.01.31.929042
https://doi.org/10.1164/rccm.2014P7
https://doi.org/10.2807/1560-7917.ES.2020.25.4.2000058
https://doi.org/10.5582/bst.2020.01020
https://doi.org/10.1038/nrd.2015.37
https://doi.org/10.1101/2020.02.01.929976


41EJMO

(2019-nCoV) in vitro. Cell Res (2020). https://doi.org/10.1038/
s41422-020-0282-0. [CrossRef ]

59.	Zumla, A., Hui, D.S., Azhar, E.I., Memish, Z.A. and Maeurer, 
M., 2020. Reducing mortality from 2019-nCoV: host-directed 
therapies should be an option. The Lancet. [CrossRef ]

60.	Beigel JH Nam HH Adams PL et al. Advances in respiratory vi-
rus therapeutics-a meeting report from the 6th ISIRV antiviral 
group conference.Antiviral Res 2019;167:45–67. [CrossRef ]

61.	Zumla A Azhar EI Arabi Y et al. Host-directed therapies for im-
proving poor treatment outcomes associated with the Middle 
East respiratory syndrome coronavirus infections. Int J Infect 
Dis 2015;40:71–4. [CrossRef ]

62.	Stoermer, Martin (2020): Homology Models of the Papain-Like 

Protease PLpro from Coronavirus 2019-nCoV. ChemRxiv. Pre-
print. https://doi.org/10.26434/chemrxiv.11799705.v1

63.	Ralph, R., Lew, J., Zeng, T., Francis, M., Xue, B., Roux, M., Os-
tadgavahi, A.T., Rubino, S., Dawe, N.J., Al-Ahdal, M.N. and Kel-
vin, D.J., 2020. 2019-nCoV (Wuhan virus), a novel Coronavirus: 
human-to-human transmission, travel-related cases, and vac-
cine readiness. J Infect Dev Ctries 2020;14:3–17. [CrossRef ]

64.	Li, G. and De Clercq, E., 2020. Therapeutic options for the 2019 
novel coronavirus (2019-nCoV). [CrossRef ]

65.	De Clercq, E. New nucleoside analogues for the treat-
ment of hemorrhagic fever virus infections. Chem Asian J 
2019;14:3962–8. [CrossRef ]

https://doi.org/10.1038/s41422-020-0282-0
https://doi.org/10.1016/S0140-6736(20)30305-6
https://doi.org/10.1016/j.antiviral.2019.04.006
https://doi.org/10.1016/j.ijid.2015.09.005
https://doi.org/10.3855/jidc.12425
https://doi.org/10.26434/chemrxiv.11799705.v1
https://doi.org/10.1038/d41573-020-00016-0
https://doi.org/10.1002/asia.201900841



