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As of January 22, 2020, a total of 571 cases of the 2019-

new coronavirus (2019-nCoV) have been reported in 

25 provinces (districts and cities) in China (1). Among 

them, 95 cases were serious and 17 cases died (all 

from Hubei Province). WHO Collaborating Centre 

for Infectious Disease Modelling estimated a total of 

4,000 cases of 2019-nCoV in Wuhan City (uncertainty 

range: 1,000-9,700) had onset of symptoms by 18th 

January 2020 (the last reported onset date of any case) 

(2). Identifying the drug treatment options as soon as 

possible is critical for the response to the 2019-nCoV 

outbreak (3).

 At present, there is no vaccine or antiviral treatment 

for human and animal coronavirus (COV). Because 

of its key role in the virus cell receptor interaction, the 

surface structure of spike glycoprotein(s) is particularly 

important for the development of antivirals. Treatment 

of such severe influenza still presents multiple 

challenges. There are several general methods that could 

be used to discover a potential antiviral treatment for the 

human pathogen coronavirus. 

 The first one is to test the existing broad-spectrum 

antiviral drugs by using standard assays, which have been 

used to treat other viral infections (4). These methods can 

measure the effects of these drugs on the cytopathy, viral 

production and plaque formation of living cells and/or 

pseudocoronaviruses. Examples of drugs identified using 

this method include interferon I (IFN- alpha, beta, kappa, 

lamda, epsilon, etc.) and interferon II (interferon gamma, 

etc.). These drugs have obvious advantages, known 

pharmacokinetic and pharmacodynamic properties, 

side effects and drug regimens. However, they have no 

specific anti coronavirus effect and may be related to 

serious adverse reactions.

 The second method involves the screening of a 

chemical library containing many existing compounds 

or databases, including information about transcription 

characteristics in different cell lines (5). This method 

can quickly and high-throughput screen many easily 

obtained compounds, and then further evaluate them by 

antiviral assay. Various drugs have been identified in 

these drug reuse programs, including many drugs with 

important physiological and/or immunological effects, 

such as affecting neurotransmitter regulation, estrogen 

receptor, kinase signal transduction, lipid or sterol 

metabolism, protein processing and DNA synthesis or 

repair.

 The third approach involves the redevelopment of 

DOI: 10.5582/bst.2020.01020Communication

As of January 22, 2020, a total of 571 cases of the 2019-new coronavirus (2019-nCoV) have been 

reported in 25 provinces (districts and cities) in China. At present, there is no vaccine or antiviral 

treatment for human and animal coronavirus, so that identifying the drug treatment options as soon 

as possible is critical for the response to the 2019-nCoV outbreak. Three general methods, which 

include existing broad-spectrum antiviral drugs using standard assays, screening of a chemical 

library containing many existing compounds or databases, and the redevelopment of new specific 

drugs based on the genome and biophysical understanding of individual coronaviruses, are used 

to discover the potential antiviral treatment of human pathogen coronavirus. Lopinavir /Ritonavir, 

Nucleoside analogues, Neuraminidase inhibitors, Remdesivir, peptide (EK1), arbidol, RNA synthesis 

inhibitors (such as TDF, 3TC), anti-inflammatory drugs (such as hormones and other molecules), 

Chinese traditional medicine, such ShuFengJieDu Capsules and Lianhuaqingwen Capsule, could be 

the drug treatment options for 2019-nCoV. However, the efficacy and safety of these drugs for 2019-

nCoV still need to be further confirmed by clinical experiments.

SUMMARY

Keywords 2019-nCoV, Coronaviruses, pneumonia



www.biosciencetrends.com

BioScience Trends. 2020; 14(1):69-71.

new specific drugs based on the genome and biophysical 

understanding of individual coronaviruses (6). Examples 

include siRNA molecules or inhibitors targeting 

specific viral enzymes involved in the viral replication 

cycle, mAb targeting host receptor, inhibitor of host 

cell protease, inhibitor of host cell endocytosis virus, 

human derived or humanized mAb targeting S1 RBD 

and antiviral peptide targeting S2. Although most of 

these drugs have anti coronavirus activity in vitro and/

or in vivo, their pharmacokinetic and pharmacodynamic 

properties, as well as side effect characteristics, have yet 

to be evaluated in animal and human trials. In addition, 

development of these drugs can allow drugs to become 

clinically useful treatment options, but it usually takes 

several years to provide reliable treatment for patients. 

The main drawback of this approach is that although 

many of the identified drugs show anti-coronavirus 

activity in vitro, most of them are not clinically useful 

because they are associated with immunosuppression or 

have a value of half the EC50 of anti-coronavirus, which 

is significantly higher than the peak serum concentration 

(Cmax) that can be achieved at the treatment dose.

 In general, these three drug discovery methods are 

usually used together during the emerging coronavirus 

outbreak, and can be roughly divided into virus based 

and host based treatment selection candidate drug 

compounds.

 For the current new coronavirus, according to 

the guidelines (7), IFN- alpha (5 million U bid inh) 

and lopinavir/ritonavir(400 mg/100 mg bid po) are 

recommended as antiviral therapy. IFN- alpha is a broad 

spectrum antiviral drug, which can be used to treat HBV. 

Lopinavir is one kind of protease inhibitor used to treat 

HIV infection, with ritonavir as a booster. Lopinavir and/

or lopinavir litonavir have anti coronavirus activity in 

vitro. In Severe Acute Respiratory Syndrome (SARS) 

treatment, Hong Kong scholars found that compared with 

ribavirin alone, patients treated with lopinavir/ritonavir 

and ribavirin had lower risk of acute respiratory distress 

syndrome (ARDS) or death (8).

 In addition, Nucleoside analogs may have multiple 

mechanisms of action, including lethal mutagenesis, 

specific or non specific chain termination, and inhibition 

of nucleotide biosynthesis (9). Fabiravir and ribavirin 

are representatives of nucleoside analogs, which 

combined with fabiravir and oseltamivir in the treatment 

of severe influenza is better than oseltamivir alone (10). 

 Besides, Remdesivir may be the best potential drug 

for the treatment of 2019-nCoV. Animal experiments 

showed that compared with the control group, 

Remdesivir can effectively reduce the virus titer of 

mice infected with Middle East Respiratory Syndrome 

(Mers)-CoV, improve the lung tissue damage, and its 

effect is better than that of the treatment group treated 

with Lopinavir/Ritonavir combined with interferon-β 
(11). The drug has completed the phase III clinical 

trial for treatment of Ebola virus infection, and the 

pharmacokinetics and safety for the human body have 

relatively complete data (12). However, the efficacy 

and safety of Remdesivir in patients with 2019-nCoV 

infection still need to be further confirmed by clinical 

research.

 Neuraminidase inhibitors (NAIs) such as oral 

oseltamivir, inhaled zanamivir, and intravenous 

peramivir are recommended as antiviral treatment in 

influenza (13). Oral oseltamivir has been widely used for 

2019-nCoV or suspected cases in China hospitals. The 

mainstay for patients is intiation of antiviral medication 

as soon as possible after illness onset. It has shown 

that neuraminidase inhibitors are effective as empirical 

treatment in MERS-CoV infection (14), however, there 

is no exact evidence that oseltamivir is effective in the 

treatment of 2019-nCoV.

 At present, some other types of drugs have been 

found to be effective in vitro, such as fusion peptide 

(EK1) (15), arbidol (16), RNA synthesis inhibitors 

(such as TDF, 3TC) anti-inflammatory drugs (such 

as hormones and other molecules), etc. In addition, 

Chinese medicine, such as ShuFengJieDu Capsules and 

Lianhuaqingwen Capsules, has also played a role in the 

prevention and treatment of new respiratory infectious 

diseases such as influenza A (H1N1) (17,18). However, 

the efficacy and safety of these drugs in 2019-nCoV 

need to be further confirmed by clinical experiments. 

 In general, there are no specific antiviral drugs or 

vaccines for 2019-nCoV. All of the drug options come 

from experience treating SARS, MERS or some other 

new influenza virus previously. Active symptomatic 

support remains key to treatment. These drugs above 

would be helpful and the efficacy needs to be further 

confirmed.
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