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INTRODUCTION 

Coronavirus (CoV) typically manifest as mild to severe 

respiratory tract infections.1 It resulted in global 

pandemic in the past couple of decades with two highly 

pathogenic human strains (HCoVs): severe acute 

respiratory syndrome coronavirus (SARS-CoV) and 

Middle East respiratory syndrome coronavirus (MERS-

CoV) leading to high morbidity and mortality.2 

Phylogenetically, 2019-novel CoV/SARS-CoV-2 

resembles nucleotide sequence identity with SARS-CoV 

(79.7%). The evolutionarily conserved regions, envelope 

and nucleocapsid proteins of 2019-nCoV/SARS-CoV-2, 

have sequence identities of 96% and 89.6% respectively 

with SARS-CoV.3  

World health organization (WHO) estimated MERS-CoV 

caused a total of 2494 diagnosed cases and 858 deaths 

(majority in Saudi Arabia).2 SARS-CoV-2 outbreak in 

Wuhan, China caused over 8,73,541 cases and 43,294 

deaths.4 The basic reproductive number (R0) was 

reported to be approximately 2-3, signifies on average 

each infected patient has the potential to spread infection 

to 2-3 other individuals. As Ro>1, it was assumed that the 

epidemic shall continue spreading in days to come.5 

Children and elderly were affected more during outbreak. 

It was observed that 27% of patients sought medical help 

within 2 days of onset however 89% of patients were not 

hospitalized until day 5 of illness.4 The interval between 

the onset of illness and seeking medical attention was 

short but there were delays in hospitalization. The data on 

incubation period suggests an observation period or 
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ABSTRACT 

Coronaviruses (CoVs) typically manifest as mild to severe respiratory tract infections. No drug is approved by US 

food and drug administration (FDA) for the treatment of patients with coronaviruses infection. With growing COVID-

19 pandemic globally, need of hour is to work on potential prophylactic and therapeutic drugs to prevent local and 

community transmission. A literature search for eligible studies published till March 2020 was conducted in the 

PubMed, Medline, EMBASE, OVID, and Google Scholar databases by two reviewers. Therapeutic efficacy and 

safety of different drug regimens targeting treatment pathway acting against corona virus-2019 (COVID-19) were 

reviewed. Possible mechanism of actions of these potential repurposed drugs against COVID-19 were reviewed to 

develop effective prevention and treatment strategies. Many potential pharmacological therapies are being studied in 

various clinical trials. No FDA-approved repurposed drugs have shown safety and efficacy in randomized controlled 

trials for patients with COVID-19. Vaccines are under development and only few vaccines are under clinical 

evaluation. This review highlights potential drug actions against COVID-19 and their safety issues. It could help 

researchers and physicians to use these potential agents judiciously in clinical trials as well as in treatment protocols. 
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quarantine for 14 days to exposed individuals. Allocating 

resources for rapid testing is therefore essential to ensure 

early testing, contain patients and limit the disease 

spread. It is also essential to diagnose asymptomatic 

cases and to ascertain severity of infection.6 

Presently, there are no effective medications or vaccine 

available for this disease. Clinical management of 

COVID-19 infection includes, prevention and control 

measures and supportive care, including supplementary 

oxygen and mechanical ventilatory support when 

indicated.6 Many repurposed as well as several 

investigational drugs are being studied in various clinical 

trials that are underway across the globe. Quarantine, 

isolation, supportive care for those who become ill and 

infection-control measures are mainstay strategies to 

prevent disease spread and control infection. There is 

lack of specific antiviral agent to treat the infected and 

optimally decrease viral shedding and subsequent 

transmission.7 With growing COVID-19 pandemic 

globally, need of hour is to work on prophylactic drugs to 

prevent local and community transmission. 

METHODS 

We performed a review of studies investigating 

therapeutic efficacy and safety of different drug regimens 

targeting treatment pathway acting against coronavirus 

infection (COVID-19). We also assessed possible 

mechanism of this combination as repurposed drug 

against COVID-19 for development of effective 

prevention and treatment strategies. 

Search strategy 

A literature search for eligible studies published till July 

2020 was conducted in the PubMed, Medline, EMBASE, 

and Google Scholar databases by two reviewers. The 

following combinations of main keywords were used: 

(Novel Corona Virus) and (COVID-19), (2019-

nCoV/SARS-CoV-2), (Chloroquine/Hydroxychloro 

quine) and (Ivermectin), (Azithromycin), (Lopinavir and 

ritonavir), (Oseltamivir), (Remdesivir), (Favipiravir), 

(Tocilizumab), (Sarilumab), (Baricitinib), (Itolizumab), 

(vaccine), (convalescent plasma), (Viral infection 

management), (Potential Pharmacotherapy). Active 

clinical trials were identified using the disease search 

term coronavirus infection on clinicaltrials.gov. All 

eligible studies were screened by two more reviewers 

following published guidelines. 

OBSERVATIONS 

Antiparasitics 

Chloroquine/Hydroxychloroquine  

The hypothesis of using chloroquine/ hydroxychloroquine 

(HCQ) as prophylaxis is, its ability to supress cytokine 

release syndrome because of immune system 

overactivation by SARS-CoV-2 infection. HCQ inhibit 

lysosomal activity in antigen-presenting cells (APCs), 

plasmacytoid dendritic cells (pDCs) and B cells, by 

raising intracellular pH. It prevents antigen processing 

and major histocompatibility complex (MHC) class II-

mediated autoantigen presentation to T cells.8 It further 

inhibits T cell activation and expression of co-stimulatory 

proteins and cytokines.9,10 It also supresses toll-like 

receptor (TLR) signalling due to the altered pH of 

endosomes and interrupts binding between TLR and their 

RNA/DNA ligands.11 HCQ also interferes with the 

interaction between cytosolic DNA and the nucleic acid 

sensor cyclic GMP-AMP (cGAMP) synthase (cGAS), in 

the cytoplasm.12 Pro-inflammatory signalling activation 

and cytokines production get inhibited as both TLR 

signalling and cGAS stimulation of interferon genes are 

suppressed.10 According to Indian council of medical 

research (ICMR), HCQ is indicated for asymptomatic 

healthcare workers involved in the care of suspected or 

confirmed cases of COVID-19: 400 mg twice a day on 

Day 1, followed by 400 mg once weekly for next 7 

weeks; and asymptomatic household contacts of 

laboratory confirmed cases: 400 mg twice a day on Day 1, 

followed by 400 mg once weekly for next 3 weeks; to be 

taken with meals. The safety concerns related to HCQ are, 

risk of cardiac arrhythmias (e.g. QT prolongation), risk of 

retinal damage, especially with long term use, caution in 

patients with G6PD deficiency, caution in diabetics, 

significant drug interactions. 

Ivermectin 

Ivermectin is FDA-approved anti-parasitic agent. It has 

shown broad-spectrum anti-viral activity in vitro. 

Recently, it was found to inhibit SARS-CoV-2, with a 

single addition to Vero-hSLAM cells with 5 μM 

ivermectin, 2 hours post infection with SARS-CoV-2. It 

was effective in reducing ~5000-fold in viral RNA at 48 

hours.13 The IC50 of ivermectin treatment was determined 

to be ∼2 μM. The common safety issues include, 

Headache, dizziness, muscle pain, nausea, or diarrhoea.  

Antibiotics 

Azithromycin 

Azithromycin is a broad-spectrum macrolide antibiotic 

with a long half-life and a high degree of tissue 

penetration. It has additional immunomodulatory effects 

and used in respiratory inflammatory diseases. Anti-

inflammatory effects include decrease in proinflammatory 

cytokine production and increase in macrophages 

phagocytosis ability. Direct antiviral action is also 

reported, but mechanism remains unclear.14 Potential 

immunomodulatory effects of azithromycin is reported 

that includes, its ability to down-regulate inflammatory 

process, decreasing production of reactive oxygen species 

and airway mucus secretion, inhibiting bacterial biofilm, 

neutrophil activation and mobilization, accelerating 

neutrophil apoptosis, and blocking the activation of 
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nuclear transcription factors. It interferes with ERK signal 

transduction and reduces mucin production as well as 

neutrophil migration.15 The dosing schedule implemented 

in a clinical study was 500 mg on day1 followed by 250 

mg per day, the next four days in combination with HCQ 

(600 mg).16 Safety issue related to azithromycin and 

hydroxychloroquine combination is, increased risk of 

cardiac arrhythmia i.e., QTc prolongation in ECG.17 Other 

side effects of azithromycin include, gastrointestinal upset 

(abdominal pain, diarrhea, constipation, nausea), 

dizziness, headaches, photosensitivity, or skin rash. 

Antivirals  

Lopinavir-ritonavir with ribavirin combination  

Lopinavir and ritonavir are antiretroviral protease 

inhibitors and ribavirin is nucleoside inhibitor. The ~306 

amino acids long main protease (Mpro) is a key enzyme 

for coronavirus replication. Studies have shown that 

Mpros of different coronaviruses are highly conserved in 

terms of both sequences and 3D structures. Lopinavir and 

ritonavir may bind to Mpro, a key enzyme for coronavirus 

replication.18 In an open-label, individually randomized, 

controlled trial study, dose schedule followed for 

lopinavir-ritonavir was 400 mg and 100 mg, orally, twice 

daily for 14 days.19 The dosing schedule for ribavirin 

administered in a clinical study for SARS was, 2.4 g 

orally as a loading dose followed by 1.2 g orally every 12 

hours and duration of treatment up to 10 days.20 The 

reported safety concerns related to Lopinavir-ritonavir 

include, gastrointestinal adverse events including nausea, 

vomiting, and diarrhoea. 

Oseltamivir 

Oseltamivir phosphate is a pro-drug of the active 

metabolite (oseltamivir carboxylate). It is a potent 

selective inhibitor of influenza virus neuraminidase 

enzymes present on the virion surface. Viral 

neuraminidase enzyme activity is important for viral entry 

into uninfected cells, for the release of recently formed 

virus particles from infected cells, and for the further 

spread of the infectious virus in the body. Oseltamivir 

activity reduces viral infectivity and shedding. 

Oseltamivir is recommended for people at high risk of 

infection before or after exposure to pandemic 

influenza.21 The effective dose for oseltamivir is 75 mg 

once daily. It is generally well tolerated. Few reported 

safety issues related to it include, anaphylactic reactions, 

Stevens-Johnson syndrome, toxic epidermal necrolysis, 

and erythema multiforme. 

Remdesivir 

Remdesivir is a 1′-cyano-substituted adenosine nucleotide 

analogue with broad-spectrum antiviral activity against 

various RNA viruses. The compound undergoes a 

metabolic mechanism, activating nucleoside triphosphate 

(NTP) metabolite for inhibiting viral RNA polymerases. It 

competes with adenosine-triphosphate (ATP) for nascent 

viral RNA chains at position i and terminates RNA 

synthesis at position i+3. It causes delayed chain 

termination and evade proofreading by viral 

exoribonuclease.22 The dosing schedule used in clinical 

trials is, 200 mg loading dose on day 1, followed by 100 

mg iv once-daily maintenance doses for 9 days.23 Safety 

issues are elevated liver enzymes and gastrointestinal 

symptoms. 

Favipiravir 

Favipiravir a purine nucleic acid analogue, selectively and 

potently inhibits the RNA-dependent RNA polymerase 

(RdRp) of RNA viruses. Favipiravir undergoes an 

intracellular phosphoribosylation to be an active form, 

favipiravir-RTP (favipiravir ribofuranosyl-5′-

triphosphate), which is recognized as a substrate by 

RdRp, and inhibits the RNA polymerase activity. It 

inhibits RdRp of the influenza virus with an IC50 of 

0.022 µg/ml, but does not affect the human DNA 

polymerases α, β, γ subunits at up to 100 µg/ml.24 

Genome sequencing of the 2019-nCoV identified the 

virus as a single-stranded RNA beta-coronavirus with the 

RdRp gene similar to those of SARS-CoV and MERS-

CoV.25 Therefore, favipiravir is considered as one of the 

potential candidates for COVID-19. Favipiravir is usually 

well tolerated but has concerns regarding teratogenic 

risks. 

Sofosbuvir 

Sofosbuvir is FDA approved directly acting antiviral 

(DDA) drug against RNA dependent RNA polymerase 

(RdRp) of Hepatitis C. It was tested in-silico, as direct-

acting antiviral (DAA) drugs against COVID-19 RdRp 

model. Results were found to be promising against 

Corona Virus inhibition.26  

Immunomodulators  

Tocilizumab 

These are monoclonal antibodies against IL-6. It is 

postulated that cytokine release syndrome may be a 

component of severe COVID-19 infection. Tocilizumab 

inhibits IL-6-mediated signalling pathway by 

competitively binding to both soluble and membrane-

bound IL-6 receptors. IL-6 is a proinflammatory cytokine 

that is involved in diverse physiological processes such as 

T-cell activation, immunoglobulin secretion induction, 

hepatic acute-phase protein synthesis initiation, and 

hematopoietic precursor cell proliferation and 

differentiation stimulation. The dose administered in a 

study was 400 mg once through an intravenous drip.27 

The safety issues related to it include, risk of GI 

perforation, risk of hepatotoxicity, caution in patients with 

thrombocytopenia and neutropenia and infusion-related 

reactions.  



Kumar V et al. Int J Basic Clin Pharmacol. 2020 Nov;9(11):1757-1765 

                                                          
                 

                               International Journal of Basic & Clinical Pharmacology | November 2020 | Vol 9 | Issue 11    Page 1760 

Sarilumab  

Sarilumab inhibits IL-6 that might play a role in driving 

the inflammatory immune response that causes acute 

respiratory distress syndrome observed in patients with 

severe COVID-19 infection. It is a potential drug 

candidate in patients with moderate, severe pneumonia or 

critical pneumonia associated with COVID-19. The dose 

administered in a phase 2/3 randomized clinical trial as 

400 mg, single intravenous dose for 1 hour-infusion.28 

Common adverse drug reactions associated with it are, 

neutropenia, injection-site erythema, increased low-

density lipoprotein (LDL) cholesterol, and increased liver 

enzymes.  

Baricitinib 

Baricitinib is a AP2-associated protein kinase 1 (AAK1) 

binding drug that inhibits Janus Kinase, also binds cyclin 

G-associated kinase, another regulator of endocytosis.29 

the plasma concentration of baricitinib on therapeutic 

dosing (either as 2 mg or 4 mg once daily) is sufficient to 

inhibit AAK1, we suggest it could be trialled, using an 

appropriate patient population with 2019-nCoV acute 

respiratory disease, to reduce both the viral entry and the 

inflammation in patients. 

Type 1 interferons (IFN-I) 

IFN-I plays a major role in antiviral immunity because of 

immunomodulatory properties. Interferon treatment has 

shown mixed efficiency against SARS-CoV and MERS-

CoV. IFNβ1 is suggested to be safe and easy to upscale 

treatment against COVID-19 in the early stages of 

infection.30 In a phase 3, multi-centre, adaptive, 

randomized, open label, clinical trial of the safety and 

efficacy of treatments of COVID-19 in hospitalized 

adults, Interferon Beta-1A provided as single-dose 

prefilled graduated syringe with 44 µg per 0.5 ml is 

undertrial.31 Safety issues are injection site infection, 

headache, flu-like syndrome, muscle ache, fever, asthenia, 

nausea, chills, diarrhoea, and dizziness. 

Itolizumab 

Itolizumab, an anti-CD6 humanized IgG1 mAb approved 

by the FDA and drug controller general of India (DCGI) 

for the treatment of moderate to severe chronic plaque 

psoriasis. Its (IgG1) isotype binds to domain 1 of human 

CD 6. It modulates T-lymphocytes activation and 

proliferation induced by CD6-costimulation and regulates 

downstream pathways such as pMAPK, pSTAT3 and 

pAKT that further results in reduction of INF-γ, TNFα 

and IL-6 both in vitro and in vivo. The safety and efficacy 

of itolizumab in COVID 19 was evaluated in a multi-

centric, open label, two Arm Randomized, pivotal phase 2 

study with 30 participants. Starting dose was 1.6 mg/kg 

dose iv infusion, if well tolerated and patient showed 

improvement, it was either continued with 1.6 mg/kg dose 

every 2 weeks or 0.8 mg/kg weekly regimen.32 All 

patients treated with itolizumab responded positively and 

recovered. There were deaths in the control arm that did 

not involve treatment with itolizumab in a 1-month 

mortality rate evaluation.33 The most common adverse 

effect noted was infusion reactions; frequency and 

severity decreased with subsequent infusions and 

symptoms included nausea, rash, urticaria, flushing, 

cough, wheezing, dyspnoea, dizziness, and headache.34 In 

some cases, severe reactions were seen leading to a 

further oxygen decompensation state in COVID-19 

infected patients. It was observed during the first cycle of 

dosing and tend to decrease in severity and frequency 

upon subsequent infusions. It is recommended that 

infusion should be administered slowly over 5–6 hours to 

reduce the incidence of infusion reactions and better 

tolerability.35 

Vaccines  

The development of COVID-19 vaccines is a global 

priority for ending the pandemic. A single-centre, open 

and dose-escalation phase I clinical trial for recombinant 

novel coronavirus vaccine (adenoviral vector) in healthy 

adults aged between 18 and 60 years is underway.36 

Another phase I, open-label, dose-ranging study of the 

safety and immunogenicity of 2019-nCoV Vaccine 

(mRNA-1273) in 45 healthy adults is under process.37  

Besides these, a placebo-controlled adaptive multi-centre 

randomized controlled trial on bacille Calmette Guerin 

(BCG) vaccine versus placebo, in healthcare workers with 

direct patient contacts among which nurses and 

physicians working at emergency rooms and wards where 

COVID-19-infected patients are treated is underway to 

reduce absenteeism among them. Dose administered is 

intracutaneously 0.1 ml BCG vaccine, that accounts for 

0.075mg of attenuated Mycobacterium bovis.38 

COVAXIN TM vaccine by bharat biotech is developed in 

collaboration with ICMR - national institute of virology 

(NIV). This indigenous, inactivated vaccine is developed 

and manufactured in Bharat Biotech's BSL-3 (Bio-Safety 

Level 3) high containment facility. The vaccine received 

DCGI approval for phase I and II human clinical trials 

and the trials commenced across India from July 2020.39 

Phase 1 to be followed by phase 2 randomized, double-

blind, multicentre study. The study was designed to 

evaluate the safety, reactogenicity, tolerability, and 

immunogenicity of three groups of healthy volunteers 

who received two intramuscular doses of BBV152 

vaccine formulations. A total sample size of 1125 healthy 

volunteers, with 375 volunteers in the phase 1 study and 

750 volunteers in phase 2 study (4:1 test and control).40 

Another recombinant vaccine AZD1222 from the 

University of oxford and AstraZeneca is under 

development.41 Serum Institute of India has partnered 

with AstraZeneca and Oxford University to supply AZD 

1222 vaccine.42 A replication-deficient chimpanzee 

adenovirus was used to carry DNA for the spike antigen 

protein of SARS-CoV-2 that enabled the virus to infect 
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human cells. Due to the immunogenicity of adenoviruses, 

vaccine could provide better protection with fewer doses 

than other candidate vaccines. The Oxford team was able 

to pull ahead in the race for a vaccine because it had 

already completed safety testing on a similar vaccine 

candidate in 2019, for Middle East respiratory syndrome 

coronavirus. AZD1222 has now entered phase 2 and 3 

trials in the UK.41 

Convalescent plasma 

The use of convalescent plasma was recommended as an 

empirical treatment during outbreaks of Ebola virus in 

2014, and a protocol for treatment of middle East 

respiratory syndrome coronavirus with convalescent 

plasma was established in 2015. This approach with other 

viral infections such as SARS-CoV, H5N1 avian 

influenza, and H1N1 influenza also suggested that 

transfusion of convalescent plasma was effective. In an 

uncontrolled case series of five critically ill patients with 

COVID-19 and ARDS, administration of convalescent 

plasma containing neutralizing antibody led to 

improvement clinical status of patients.43 

Melatonin 

Melatonin is released from pineal gland. L-tryptophan is a 

precursor for the synthesis of melatonin. It binds to 

melatonin receptor type 1A, that acts on adenylate cyclase 

and inhibits a cAMP signal transduction pathway. 

Melatonin inhibits adenylate cyclase and also activates 

phospholipase C, that potentiates release of arachidonate. 

It binds to receptors 1 (MT1) and 2 (MT2) that triggers 

downstream signaling cascades which results various 

effects in the body. The melatonin receptors are G 

protein-coupled receptors and are expressed in various 

tissues of the body. Both MT1 and MT2 receptors are 

expressed in central nervous system (CNS), coronary 

circulation and aorta and the immune system. The 

activation of MT1 receptor, inhibits the adenylyl cyclase 

and causes decreased formation of cyclic adenosine 

monophosphate (cAMP), and then less protein kinase A 

(PKA) activity, which in turn hinders phosphorylation of 

cAMP responsive element-binding protein (CREB 

binding protein) into P-CREB. It also activates 

phospholipase C (PLC) and regulates influx of ion inside 

the cell. MT2 receptors activation, inhibits adenylyl 

cyclase and guanylyl cyclase which decreases the 

formation of cAMP and cyclic guanosine monophosphate 

(cGMP), respectively. Binding to MT2 receptors probably 

affects PLC which increases protein kinase C (PKC) 

activity. 44 

Melatonin is not likely to have an antiviral property. 

Therefore, the use melatonin in COVID-19 is not for the 

purpose to eradicating the virus or even curbing its 

proliferation (although it may have this effect). The 

strategy for melatonin application is for the purpose of 

retarding the body’s excessive immunoinflammatory 

responses caused by virus invasion.45  

Corticosteroids  

In preliminary report of (Randomised Evaluation of 

COVID-19 therapy) recovery Trial, a widely used 

corticosteroid, low dose dexamethasone was found to be 

effective in seriously ill patients of COVID-19. Out of 

total 11500 patients enrolled, 2104 were randomised to 

receive dexamethasone 6 mg once daily (orally or 

intravenously) for ten days and were compared with 4321 

patients on standard of care, with follow-up of 28 days. 

Mortality was more in patients who received standard of 

care and required ventilation (41%), moderate who 

required oxygen only (25%), and lowest among those 

who were not on any respiratory intervention (13%). 

Dexamethasone reduced mortality by one-third in patients 

on ventilator and one-fifth who required oxygen. No 

beneficial effect was seen in those who did not require 

any respiratory intervention.46 The documented adverse 

drug reactions related to corticosteroids are 

gastrointestinal intolerance, menstrual irregularities, 

dizziness, headache, insomnia and weight gain. 

Drugs not recommended or cautious use 

NSAIDs and Ibuprofen are not recommended in COVID-

19 cases because of potential worsening of symptoms. It 

is postulated that ibuprofen might increase the expression 

of ACE-2 that can further worsen COVID-19 positive 

patients because of tropism effect. 

Risk of COVID-19 infection with angiotensin-

converting enzyme 2 and angiotensin II type-I receptor 

blockers 

Human pathogenic coronaviruses (severe acute 

respiratory syndrome coronavirus [SARS-CoV] and 

SARSCoV-2) bind to their target cells through 

angiotensin-converting enzyme 2 (ACE2), which is 

expressed by epithelial cells of the lung, intestine, kidney, 

and blood vessels. The expression of ACE2 is 

substantially increased in patients with type 1 or type 2 

diabetes, who are treated with ACE inhibitors and 

angiotensin II type-I receptor blockers (ARBs). 

Upregulation of ACE2 occurs due to treatment with ACE 

inhibitors and ARBs in hypertension and diabetes 

mellitus. Therefore, it was suggested that patients with 

cardiac diseases, hypertension, or diabetes, who are 

treated with ACE2- increasing drugs, are at higher risk for 

severe COVID-19 infection. However, lack of robust 

evidences warrants plausibility.47,48 

DISCUSSION 

Currently, WHO has recommended hydroxychloroquine, 

corticosteroids, remdesivir and anti- retroviral drugs for 

treatment of COVID-19. Hydroxychloroquine has in vitro 

activity against SARS-CoV-2 and may have 

immunomodulating properties.49,50 An open-label, non-

randomized clinical trial compared hydroxychloroquine 

treatment (n=26) to an untreated negative control group. 
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On day 6, 70% of hydroxychloroquine-treated patients 

were virologically cured compared to 12.5% in the 

untreated control group.15 A large-scale observational 

study of HCQ in hospitalized patients with COVID 19 

was conducted to examine association with its use and 

intubation or death. It was found to be not associated with 

either a greatly lowered or an increased risk of the 

composite end point of intubation or death.51 Several 

clinical trials evaluating the efficacy of remdesivir in 

patients infected with SARS-CoV-2 are currently being 

conducted.14 In preclinical trials, remdesivir has 

demonstrated significant activity against coronavirus and 

a high genetic barrier to resistance.22 A double-blind, 

randomized placebo controlled trial of intravenous 

remdesivir in 1063 adults hospitalized with COVID-19 

with lower respiratory tract involvement was conducted. 

Remdesivir was found to be superior to placebo in 

shortening the time to recovery.52 In an open label, non-

randomized clinical trial, hydroxychloroquine and 

azithromycin treatment combination administered in 

twenty COVID-19 patients, significantly reduced viral 

load.16 In a randomized, controlled, open-label trial 

involving hospitalized adult patients with confirmed 

SARS-CoV-2 infection, no benefit was observed with 

lopinavir–ritonavir treatment beyond standard care.19 The 

results for clinical trial including lopinavir-ritonavir with 

ribavirin is still awaited. However, favourable clinical 

response and significantly lower adverse outcomes were 

observed with lopinavir-ritonavir with ribavirin 

combination in another clinical study.53 A randomized, 

controlled, open-label trial involving 199 adult 

hospitalized patients with laboratory confirmed SARS-

CoV2 was conducted to evaluate effect of lopinavir-

ritonavir on clinical improvement. No benefit was 

observed with lopinavir-ritonavir treatment beyond 

standard care.54 A randomized, open, controlled small 

sample clinical study is underway to assess the efficacy of 

oseltamivir with other drug combinations for 2019-nCoV 

pneumonia patients.55 Sofosbuvir tightly binds to the 

Corona Virus RdRp in-silico model and block the 

function of the protein leading to viral eradication.26 

However, further optimization, in-vitro and in-vivo and 

clinical trials need to be conducted to establish its efficacy 

and safety against corona virus infection. 

In a study involving severe to critical cases of COVID-19, 

tocilizumab found to effectively improve clinical 

symptoms and repress the deterioration of severe COVID-

19 patients.27 Itolizumab is recommended for the 

emergency treatment of acute respiratory distress 

syndrome (ARDS) in patients with COVID 19.33 

There are almost 70 candidate vaccines according to 

WHO and three among them under clinical trial.56 

Convalescent plasma containing neutralizing antibody is a 

promising therapeutic option for clinical improvement in 

critically ill patients. No FDA-approved drugs have 

shown safety and efficacy in randomized controlled trials 

for patients with COVID-19. Meticulously designed 

randomized controlled trials should ideally be done to 

demonstrate efficacy and safety of investigational 

therapies for treatment of COVID-19. Several clinical 

trials are underway testing multiple drugs with in-vitro 

antiviral activity against SARS-CoV-2 and/or 

immunomodulatory effects that may have clinical benefit. 

A special emergency program for possible therapies is 

launched by U.S. FDA, the Coronavirus Treatment 

Acceleration Program (CTAP). This initiative would lead 

to movement of new treatments to patients as quickly as 

possible, while at the same time finding out whether they 

are effective and safer.57 

Melatonin was reported in potential antiviral infection via 

its anti-inflammatory and antioxidant effects.58 

Melatonin indirectly regulates ACE2 expression, a key 

entry receptor involved in viral infection of HCoVs, 

including 2019-nCoV/SARS-CoV-2.59 Melatonin applica 

tion retards the body’s excessive immunoinflammatory 

responses.45 It lowers the level of IL-6, IL-8 and TNF-

alpha that induces acute respiratory distress syndrome, a 

cardinal sign in COVID-19 severe cases.60 

Dexamethasone emerged as first lifesaving drug for 

COVID-19 treatment in RECOVERY Trial.61 Although 

there are many documented safety issues related to 

corticosteroids, evaluating benefit to risk ratio, 

corticosteroids are favourable for seriously ill patients of 

COVID-19. Initially, in an interim guidance of WHO 

Corticosteroid was not recommended for treatment of 

COVID-19 cases with pneumonia. However, it was 

recommended to be used with caution in critical patients 

with Acute respiratory distress syndrome.62  

CONCLUSION 

Currently, neither any specific treatment nor vaccine 

available for 2019-nCoV/SARS-CoV-2. There is an 

urgent need for the development of effective prevention 

and treatment strategies for 2019-nCoV/SARS-CoV-2 

outbreak. This review highlights potential drug actions 

against COVID-19 and their safety issues. This could 

definitely help researchers and physicians to use these 

potential agents judiciously in clinical trials as well as in 

treatment protocols. 
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