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Abstract
COVID-19 infection is a new disease and our knowledge is limited; day in and day out 
more and more interesting yet diverse observations are reported by the different research 
groups from different corners of the world. So, there is an urgent requirement of the inven-
tion of some effective and efficient drugs that can carry out the end of the deadly viral 
infection. Throughout the world, there have been many efforts carried out in different labs 
to invent such a drug and also identifying any pre-existing drugs which can carry out the 
killing of the virus. In this review, an effort has been made to understand the potential 
drugs which can be used against the SARS-CoV-2 viral infection. Again, the strategies on 
the current and the future drug discovery mechanisms against the SARS-CoV-2 are also 
mentioned. The different drugs made and the drugs re-used and also the drugs which are in 
the making process in different research laboratories across the world are also mentioned. 
To combat this unexpected crisis, we still need some more efforts from the different scien-
tific communities around the world for finding a cure against this viral infection and this is 
needed to be done for the prevention of more loss of human life.
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Introduction

The virus SARS COV2 emerged and spread across the world like a conflagration in no time. 
Initially, countries of East Asia such as China, South Korea and Japan were affected, then it 
spread to other Asian countries. It reached the West Asian countries and Iran became a hot-
spot of the COVID-19 pandemic. It made its advancement towards the European countries. In 
the following months, it spread across the Atlantic and both North and South America were 
under the grip of this global pandemic. The USA, Brazil, Russia, India, and the countries of 
Europe are among the worst hit countries. Except a few island nations, almost all the countries 
and territories are now more or less affected by this pandemic. Few countries such as Italy, 
Spain, and Mexico are showing high death rate compared to other countries. Symptoms of 
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this disease are much like infection due to influenza virus (Fig. 1). It is probably a zoonotic 
virus which has many probable sources (Fig. 2). The guidelines of using different drugs for 
COVID treatment have been revised several times since inception. These revisions and inclu-
sion or exclusion of the drugs from the list are completely based on the outcomes of the clini-
cal studies [1, 2]. The dose and time span of taking these drugs differ significantly from one 

Fig. 1  The most common symptoms of COVID-19 according to the WHO

Fig. 2  The probable origin of the SARS-COV-2 virus
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to another. IFN-α is a broad-spectrum antiviral drug which is used to treat hepatitis. Recent 
in vitro studies have shown that it has the capacity to inhibit SARS-CoV-2. Lopinavir or rito-
navir is a common drug for treatment of HIV infection [3]. Both in vitro and clinical studies 
have revealed that lopinavir/ritonavir has anti-SARS-CoV-2 activities [4]. Ribavirin is a nucle-
oside analogue and is used to treat different viral infections. A study based on clinical trial on 
patients with severe acute respiratory syndrome revealed that a combined dose of lopinavir/
ritonavir and ribavirin was more effective in combating infection compared to that of ribavirin 
mono-therapy [5]. Chloroquine is widely used for the treatment of malaria and later it was also 
found to have antiviral effects [6]. It was reported that administration of very low concentra-
tion of it can inhibit or resist SARS CoV-2 infection [7]. Arbidol is also an antiviral drug that 
is used to inhibit the influenza virus. A recent in vitro study reports that arbidol can effectively 
resist SARS-CoV-2 infection at a concentration of 10–30 μM [8]. All these drugs are men-
tioned in the guidelines circulated by WHO. Favipiravir is another drug which has grabbed 
the attention of the scientists and medical practitioners as potential candidate for COVID treat-
ment. Favipiravir was initially approved for treatment of COVID-19 in February this year in 
China [9]. As it is a type of RNA-dependent RNA polymerase inhibitor, it has the potential 
to inhibit COVID-19 which is a RNA virus. It is already established that besides its antivi-
ral activity, it is also capable of blocking the replication of different RNA viruses because it 
has RNA-dependent RNA polymerase inhibition activity. Within the cells, Favipiravir is con-
verted into an active phosphoribosylated form (Favipiravir-RTP) and helps in inhibiting RNA 
polymerase activity [10]. All these findings make it a potential candidate in thwarting SARS-
CoV-2 infection. A recent clinical study has revealed that Favipiravir has more antiviral action 
than that of lopinavir/ritonavir [11]. This study was conducted on 80 patients; no adverse reac-
tions were noted in patients who were treated with Favipiravir. In vivo studies on mice model 
have shown that Remdesivir can effectively act against MERS-CoV infection and also helps 
to improve the lung. Several clinical studies reported the positive impact of Remdesivir in 
treating SARS-CoV-2 infection [10]. Clinical trials are also conducted to test the efficacy and 
safety of this drug for treatment of COVID-19 [12]. Studies have revealed that some other 
drugs can also be effective in treating COVID-19. Darunavir is one of those; it is actually a 
second-generation HIV-1 protease inhibitor [13]. In vitro experiments in animal cell line indi-
cated that Darunavir is capable of inhibiting viral replication [14]. SARS-CoV-2 enters the tar-
get cell by interacting with SARS-CoV-2 receptor and the cellular protease TMPRSS2 helps 
in this process. A TMPRSS2 inhibitor would block the entry of the virus and therefore can 
be a potential treatment option. Other drugs including type II transmembrane serine protease 
inhibitors and BCR-ABL kinase inhibitor imatinib can be considered as potential drugs for 
COVID treatment [12]. As development of vaccines against this COVID-19 is going to take 
time and even if it is produced and sanctioned for human use, the amount of vaccines needed 
to vaccinate the entire human race will be huge, hence it will be a time-consuming affair. In 
this circumstance, the only alternate is to keep on using these available drugs and try to for-
mulate a standard treatment protocol to treat patients infected with this virus. There are about 
60 antiviral drugs which are under clinical trials for treatment of COVID-19. The efficacy and 
safety of these candidate drugs are yet to be confirmed [14].

Use of Antiviral Drugs for COVID 19 Treatments

There are many antiviral drugs used to treat different viral infections. Research is going 
on to evaluate whether these drugs can have the potential to be used for COVID treatment 
[15]. There are several such molecules, for example the interferon alpha, beta and gamma, 



3656 Applied Biochemistry and Biotechnology (2023) 195:3653–3670

1 3

ribavirin, etc. Their pharmacokinetic and pharmacodynamic properties are well known and 
documented [16]. Although these drugs are not produced to treat specifically COVID-19 
virus but they might have the potential to inhibit and thwart SARS-CoV-2 viral infection 
[17].

High‑Throughput Screening of Anti‑viral Compounds

The capability of different antiviral compounds to have anti-COVID-19 properties can be 
examined by in vitro cell line studies [18]. Highly efficient screening technologies are used 
to check the capability of different chemical compounds to inhibit SARS COV-2 infec-
tion. In silico approach with the help of bioinformatical data sets of the available drugs is 
now extensively studied to elucidate the possibility of repurposing the use of these drugs 
for COVID-19 treatment which in turn can lead to discovery of many new roles of some 
selected drug molecules [10]. There are already some drugs in the market like lopinavir/
ritonavir which were actually produced for the treatment of HIV. The possibility of using 
these drugs for treating SARS-COV-2 infection was investigated. But surprisingly, the out-
come of the research showed a totally different pattern which is contrary to the predictions. 
There can be several reasons behind this [10]. One of the major reasons may be that at 
higher concentration, these drugs show immunosuppressive and cytotoxic effects [19].

Approaches for Drug Repurposing

New drug discovery and elucidating new ways of drug delivery are a time-consuming 
process; under the current prevailing situation where time is the main constraint [19]. 
Although our aim should be to design a novel drug which should be specifically designed 
to act against COVID-19 virus, but under this present circumstance, we should also keep 
on analyzing the potentiality of different other drugs as a candidate drug to treat COVID-
19 infection by the process of drug repurposing as this is a comparatively less time-con-
suming affair (Fig. 3). Hence, the medical practitioners and pharmaceutical companies are 
now focusing on drug re-purposing besides the discovery of new target specific drug [16]. 
Repeated clinical trials are conducted to determine its efficacy. Several other related terms 
such as drug repositioning, drug re-profiling or drug retasking are also used besides the 
common term drug repurposing [20]. During this process, three phases of clinical trials 
are conducted to not only examine its efficiency but also to monitor whether the drugs are 
having any toxic effect on the patients or the drugs are causing any other negative impact 
on patients. Hence, it reduces the chances of health hazards in patients and helps to formu-
late safety measures. These repurposed drugs can skip the phase I and II of clinical trials 
because they are already used for treating other diseases and based on the results of their 
performance on the phase III, they can be launched into the market [21].

In silico Approach

Bio-computational or bio-informatics processes play a huge role in drug repurposing. 
Screening of database related to gene expression, chemical structure, proteomic data or 
electronic healthcare history is used for this purpose. Among the many different approaches 
signature matching computational molecular docking, genomic association analysis is a 
few to name. Apart from that cellular mechanism study or mapped networks and even some 
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retrospective detection approach which uses historical data of approved drugs are also con-
sidered [20]. Signature matching or unique character: Each and every drug has a unique 
character or structural novelty. When a drug is being made or developed, it should have 
a unique character or signature like its transcriptomic effect profile, structural or adverse 
effect profile and thereby matching or linking these characters, repurposing can be done. 
Now using this approach for drug repurposing, the researchers actually believe in drug or 
drug disease comparison [21]. Now on the very first time, the gene expression of a drug’s 
usage before and after is being compared with the differential gene expression obtained by 
comparing other profiles of healthy individuals with the diseased ones [22]. One example 
of drug repurposing is the topiramate which is an antiepileptic drug and has an antagonistic 
effect for GABA. Research has also shown that this topiramate can be used for inflamma-
tory bowel disease because of its signature characteristics [23, 24]. Computational molecu-
lar docking: This is a very important and indispensable tool for drug repurposing activity. 
Here we use structure-based computational strategy, through which the binding efficiency 
is predicted between the drug and the target molecule [25]. However, each and every tech-
nique in biological sciences has some or the other disadvantages or limitations [26].

Network Mapping

Many drug targets that are identified may not be directly targeted because their direct inhi-
bition can actually lead to some serious effects and this network or molecular pathway is 
done which will give us an idea about the upstream and downstream targets (Table 1) [36]. 
Drug and disease connection can be done or created using this network mapping and there-
fore can open huge possibilities for drug repurposing. Artificial intelligence and drug repur-
posing: With helping machine learning tools, computational algorithms can be developed 
which will thereby help in predicting newer drug target sites and thus with greater accuracy 
than the earlier methods [37]. Huge data that has been generated by high-throughput Next 
Gen Sequencing from a number of patients, when combined with the characteristics of the 
diseases and treatments can thereby lead to the identification of the new biomarkers that 

Fig. 3  Hierarchical view of approaches for drug repurposing
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can be utilized. Artificial Intelligence–supervised machine learning algorithms can be used 
to implement multiomics and multitask learning to facilitate the drug response by engaging 
multiple drugs [38]. For example, recently a study has been done in which a methodology 
was developed that can use heterogeneous data derived from previously described drug 
target interaction to predict new interactions with even greater efficiency [39]. This method 
is known as ‘deep DTnet’ that can integrate multiple drugs with drug targets and diseases 
with the help of deep learning.

Pharmacological Interventions

Lessons that have been obtained from SARS and MERS epidemic have helped us in 
developing some therapies against SARS-CoV-2. Drugs that are used previously for the 
treatment of viral infection like oseltamivir, peramivir, zanamivir, ganciclovir, acyclovir 
and ribavirin are not recommended for COVID-19 treatment. Also, systemic corticoster-
oid treatment such as methylprednisolone cannot be used as a treatment for SARS-CoV-2 
infected patients. The similarity between the MARS, SARS and SARS-COV-2 provides 
more encouragement for drug discovery and repurposing [40]. As of now, there is no 
specific antiviral drug which can be used solely for Covid-associated pathologies. But 
some of the drug target sites have been identified which if targeted can control the dis-
ease [41]. Since the previous global corona virus pandemics like MERS and SARS have 
come into existence, hence considerable amount of research has been done for suitable 
drug targets and subsequent drug candidates. Inhibition of SARS-CoV-2 fusion and entry: 
SARS-COV-2 uses the viral spike protein to make its entry into the host cells and therefore 
causes several protein interactions which will thereby take place between the spike protein 
of SARS and in the region of ACE2 receptor and thereby can be targeted for drug action 
[40]. Like other viral infection, the coronavirus also causes mutation specifically in the 
spike protein and thereby it cannot be its coveted function. As a result of mutation, the 
spike protein recognizes the ACE2 receptor much more efficiently and thus the previously 
studied Receptor Bonding domain is the target for the drugs [42]. Another strategy that can 
be developed is to engage the ACE2 receptor with recombination ACE2 receptor which 
is normally present on the cell surface and thus excess ACE2 will thereby cause the neu-
tralization of the virus by competitively binding to SARS-CoV-2 (rhACE2; GSK2586881) 
[43]. In addition to this, the HR1 and HR2 present on the SARS-CoV-2 have also been 
implicated in the facilitation of cell membrane fusion. HR2–derived peptides exhibit effec-
tive fusion inhibitory activity [32].

Inhibition of Endocytosis

After the fusion between the spike and ACE2 protein, the virus is ingested in the cells in a 
pH and receptor–dependent endocytosis [44]. Targeting the endocytosis can be one of the 
mechanisms of inhibiting the disease and thereby can be a target site for developing drugs. 
Clathrin-mediated endocytosis is regulated by AP-2-associated protein kinase 1. Based on 
a library screening process, JK inhibitor Baricitinib was identified as a possible drug can-
didate for SARS-COV-2 and also oubain can be used as an inhibitor of clathrin mediated, 
is also being tested for its effectiveness in drug trials for SARS-COV-2 positive patients. 
Recently, Chloroquine and its derivative hydroxychloroquine have gained popularity as a 
therapy against SARS-CoV-2 infection [45, 46]. Inhibition of viral enzymes: like Lopi-
navir and Ritonavir are protease inhibitors that target 3CLproof SARS-CoV-2. The main 
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protease, 3CLpro, is responsible for processing the polypeptide to NSPs. By utilizing high-
throughput screening for compounds against 3CLpro, four molecules, viz. Prulifloxacin, 
Tegobuvir, Bictegravirand and Nelfinavir, were identified [47].

Inhibition of viral envelope, membrane, nucleocapsid and accessory proteins: SARS-
CoV-2 envelope (E), membrane (M) and nucleocapsid (N) protein are extremely neces-
sary for virus survival and propagation, and therefore such structural proteins are the best 
drug targets. Since these proteins are structurally different from the host proteins, hence, 
the drugs targeting these proteins will have minimal effect. These proteins help in protect-
ing the viral genome and therefore these structural proteins are involved in suppressing 
the immune system and therefore the virus has an additional advantage over the host cell 
[48]. The N protein helps in suppressing the RNA interference and hence many siRNA-
based treatments can target viral E, M, N and hence can inhibit protein translation in vivo 
[49]. Suppression of excessive inflammatory response: A well cytokine response is abso-
lutely critical for the host immune response. It has been reported that patients suffering 
from Covid-19 disease show a hyper inflammatory reaction due to deregulation of cytokine 
receptor [50]. SARS-CoV-2 infected patients admitted in ICU display increased levels of 
GM-CSF and IL6 CD4T cells when compared to non-ICU patients [51]. Thereby, it can be 
said that inhibition in the inflammatory response can reduce the severity of COVID-19 dis-
ease. But their use in COVID-19 patients is still unsure and requires a detailed study but it 
has been demonstrated that after the COVID-19 infection, the CD4T cells are activated to 
produce GM-CSF and other inflammatory cytokines, thereby resulting in further induction 
of CD14 CD16 monocytes with high expression of IL-6 [52]. Companies actively involved 
in finding a drug to treat SARS-CoV-2 patients are listed in Table 2.

Drugs Which Are Developed and Used Against the SARS‑COV‑2 Viral Outbreak

Here are some of the most searched or experimented drugs about the treatment for the 
corona virus. But despite all these, most of the drugs are on their early stage of research. 
Now there are certain labels that have been given by the scientists [59]. These are the treat-
ments that have been used widely by the doctors and nurses to treat the patients suffering 
from Covid-19 and also to the patients having cardiovascular diseases. Promising evidence: 
This label includes treatments that have responded improvements in morbidity, mortality 
and recovery in at least one random controlled trial, in which some people will get a treat-
ment and others get a place [60]. Tentative or mixed evidence: This is the label where 
treatments showed promising results in cells or animals, but that are yet to be confirmed 
in people. Some treatments have produced different results in different experiments when 
performed, thereby raising confusion or a need for more rigorous studies to remove the 
confusion whether these treatments will be helpful in humans or not. Not promising: These 
are the treatments which give us an idea about the fact that these treatments do not work. 
Evidence in cell lines, animal models or human trials: These labels give us an idea about 
where the evidence for a treatment will come from. Researchers first start their experi-
ments on cells and then move onto higher order of animals. Many of these animal experi-
ments often fail but if they get promising results, researchers then move to humans, such 
as random clinical trials. Sometimes, scientists try out other drugs to treat patients with 
COVID-19 infection which were meant for the treatment of other diseases. Drug which 
gave the most promising evidence is Remdesivir, made by Gilead Sciences and was also 
the first drug to get emergency authorization from the FDA for use on Covid-19. Rem-
desivir has the capability of interfering or inserting them within the new viral genes and 
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thereby helps in controlling the disease. This move was criticized by some of the experts 
who said that FDA had expanded remdesivir’s use without strong evidence to back the 
change [61]. Another drug that gave a promising result is MK-4482 which was made to 
fight flu, MK-4482 (previously known as EIDD-2801). This drug gave promising results 
against the corona virus when it was studied in cells and on animals. Merck has said that 
a large phase three trial will be launched in the month of September. Recombinant ACE2 
proteins: - Corona virus has a very strong affinity towards ACE2 protein and thereby forms 
a recombinant. Some scientists believe that this recombinant formed will decrease the rate 
of the infection and thus will lure the virus away from vulnerable cells [62]. This experi-
ment has shown promising results on cells but not in humans and animals.

Ivermectin

For more than 20 years, this potent drug has shown its effect against parasitic worms. Doc-
tors have used it against river blindness, while veterinarians have used it against heartworm 
in dogs. But when it has been studied in cells, this drug has shown a possibility of killing 
virus also [62]. But this is not yet checked or tested by a researcher or scientist whether this 
drug will be a potent antiviral. It has been seen that this drug has the capacity to control 
Corona virus in cells but the amount of dosage given is so high that it will yield a danger-
ous effect on an individual’s health and thereby can lead to some serious harm. Hence, 
FDA has issued some guidelines or warnings against the usage of this drug [63, 64].

Hydroxychloroquine and Chloroquine

Chloroquine is the drug which was originally used against malaria and the lesser toxic ver-
sion the hydroxychloroquine was used against lupus and arthritis. But during the initial 
stages of COVID-19 pandemic, these drugs have proved to be limiting or inhibiting the 
replication of virus in the cells and this was given to patients suffering from Covid-19. 
But when it has been studied in detail, it has been seen that studies that have been done 
on mice and monkey have no results and thus will not help in preventing the disease and 
thus the trials were halted as it can cause some serious harm to one’s health [65]. Despite 
getting some negative results, trials were done but in a very small scale and thus it can be 
given to patients theoretically in early stages of this disease and thus only well and proper 
designed trials can determine this [66]. Hydroxychloroquine therapy is not associated with 
liver function abnormalities. It is also known as oxychlorochin which belongs to the class 
of organic compound known as 4-aminiquinolines. These organic compounds are contain-
ing an amino group attached to the fourth position of a quinoline ring. Studies show the 
outcome molecular quantum mechanical modelling of the interaction of hydroxychloro-
quine to the SARS-COV-2 spike protein-ACE2 complex [67]. ACE-2 is the critical recep-
tor of SARS-COV-2 virus; the principle is inhibiting this interaction with a suitable drug. 
According to the molecular modelling and study, hydroxychloroquine does not bind to 
ACE-2 but increases its acidity in the interaction between the ACE-2 and the spike protein; 
thus the degradation in the spike and lowering the ability to spread the virus [68]. Hydrox-
ychloroquine is the first metabolite of chloroquine [69]. Besides this, it also helps in raising 
the pH within the endosomes and lysosomes and interfering with viral infection and major 
role of hydroxychloroquine is the inhibition three key pro-inflammatory cytokines tumor 
necrosis factor alpha, interieukin1, and interieukin6 produced from the immune response 
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from mononuclear phagocytes in response of to the viral infection [70]. At present, almost 
all the countries have stopped using this drug for COVID treatment.

Dexamethasone and Other Corticosteroids

Corticosteroids are often called steroids in short that can be used to tamp down inflam-
mation and can also be given to a person suffering from conditions such as allergies and 
asthma [71]. Thus, doctors began using these drugs as a treatment for pneumonia and other 
severe respiratory illnesses, but the clinical trial results were inconclusive [72, 73].

Cytokine Inhibitors

Human body produces some important molecules called cytokines to fight against diseases 
and one most important feature of this cytokine molecule is that they can cause cytokine 
storm and thereby researches have made some drugs which can halt these storms and these 
drugs have proved to be effective against arthritis and other inflammatory diseases [74]. 
Now against the corona virus, some drugs have given modest help during trials, two drugs 
called sarilumab and tocilizumab are in use which will both target the cytokine IL- [75].

Favipiravir

The National Medical Products Administration (NMPA) has approved the usage of Favi-
piravir which is an antiviral drug; it can be used for corona virus treatment [76, 77]. The 
drug has shown its efficacy in treating the disease with fewer side effects.

Few Other Potential Drugs Which Are Still Under Manufacturing 
Process

Gimsilumab by Roivant Sciences

It is a human monoclonal antibody which is in its clinical trial stage. The drug targets GM-
CSF, which is an inflammatory cytokine found in high levels in the serum of COVID-19 
patients [78].

AdCOVID by Altimmune

Anti-immune has made collaboration with the University of Alabama to develop an intra-
nasal vaccine named AdCOVID for corona patients [79].

TJM2 by I‑Mab Biopharma

I-Mab Biopharma is being developed by TJM2 which is a neutralizing antibody which 
will treat the cytokine storm that occurs in patients suffering from severe corona virus 
case [80]. This drug targets the GM-CSF, which is responsible for acute and chronic 
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inflammation. The Infectious Disease Research Centre is going to develop antibodies 
against SARS-CoV-2.

AT‑100 by Airway Therapeutics

Airway Therapeutics is making or developing a human recombinant protein named AT-100 
(rhSP-D) as a treatment for corona virus [81]. This protein AT-100 has shown efficacy in 
preclinical trials in reducing the inflammation and infection in the lungs, while also per-
formed by generating an immune response against various respiratory diseases.

TZLS‑501 by Tiziana Life Sciences

Tiziana Life Sciences is developing a monoclonal antibody named TZLS-501 for the treat-
ment of COVID-19. TZLS-501 is a human anti-interleukin-6 receptor, which helps in pre-
venting lung damage and elevated levels of IL-6 [82].

OYA1 by OyaGen

OyaGen has developed a drug called OYA1 which has shown strong antiviral efficacy 
against coronavirus in vivo [83]. OYA1 was also earlier approved for treating cancer but 
was withdrawn due to lack in efficacy. OyaGen plans to conduct further research on this 
drug to determine the efficacy in treating the coronavirus.

BPI‑002 by BeyondSpring

BeyondSpring’s BPI-002 is a small molecule agent which has been developed for treating 
various infections including COVID-19. It has the ability to activate CD4+ helper T cells 
and CD8+ cytotoxic T cells and generating an immune response in the body. Now if com-
bined with another COVID-19 vaccine, the efficacy of the drug increases and thus was able 
to generate long-term protection against viral infections [84].

NP‑120 (Ifenprodil) by Algernon Pharmaceuticals

Algernon Pharmaceuticals is now busy in exploring the drug Ifenprodil as a potential treat-
ment for COVID-19 [85, 86]. Ifenprodil is an N-methyl-d-aspartate receptor glutamate 
receptor antagonist which was sold under the brand name Cerocal. It has showed efficacy 
in increasing the survivability in mice infected with H5N1 influenza.

APN01 by APEIRON Biologics

A drug was developed by APEIRON Biologics named APN01 which is being tested in 
China in a phase one trial as a treatment against COVID-19 [87, 88]. The clinical trial in 
China will thereby give an idea about the efficacy of the drug and agree in obtaining the 
data; it will be decided whether the experiment should be conducted in patients.
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Brilacidin by Innovation Pharmaceuticals

Innovation Pharmaceuticals is evaluating Brilacidin which is a defense mimetic drug 
which has a potential in treating the coronavirus. Brilacidin has surprisingly shown 
many properties in several trials like antibacterial, anti-inflammatory and immune mod-
ulatory properties and now the company is aiming for exploring research collaboration 
and also to seek grant for manufacturing the drug [89]. A brief list of potential drugs for 
short-term treatment of COVID 19 infection is given in Table 3.

Conclusion

Even after 3 years of rigorous research, we do not even have enough information 
about the structure of the virus, its nature, mutations, etc. Several studies show 
that severity of symptoms in COVID-19 can be categorised into mild, moderate, 
and severe. In moderate and severe cases, availability of adequate oxygen support, 
appropriate and timely administration of anti-coagulants and widely available and 
inexpensive corticosteroids in accordance with the protocol can be considered as 
the backbone of COVID-19 therapy. Among these drugs, the broad spectrum anti-
viral medications is considered more effective. Till the time we have a particular 
targeted drug against COVID-19, we have to rely on the available drugs and use 
different combinations of those drugs to treat the affected individuals depending 
on the severity and manifestation of infection.
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Table 3  Few potential antivirals for treatment of COVID-19

Drug Duration of treatment Method of administration References

IFN-α No more than 10 days Vapor inhalation [90]
Lopinavir/ritonavir No more than 10 days Oral [91]
Ribavirin No more than 10 days Intravenous infusion [92]
Chloroquine phosphate No more than 10 days Oral [93]
Arbidol No more than 10 days Oral [94]
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