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INTRODUCTION 

SARS-CoV-2 was initially recognized and designated as 

COVID-19 infection.
[1]

 First confirmed by National 

Health Commission in pneumonia patients in the city of 

Wuhan, China in December 2019. Initially the patients 

reported normal respiratory infection which promptly 

transformed into an acute respiratory distress 

syndrome.
[2]

 As of June, 2021 over 177 million cases 

have been reported worldwide, with over 3.8 million 

reported deaths.
[3]

 The case count in India as of June, 

2021 is over 29.8 million, with over 724 thousand 

reported deaths.
[4] 

 

 

Coronaviruses were first identified in the 1930s when 

there was evidence of an acute respiratory infection in 

domesticated newborn chickens caused by Infectious 

Bronchitis Virus (IBV).
[5]

 Corona viruses are the member 

of the family Coronaviridae, which infect human and 

diverse species of animals.
[6] 

Seven human coronaviruses 

(HCoV) have been identified, these include HCoV-NL63 

and HCoV-229E alpha-CoV and HCoV-OC43 beta-

CoV, HCoV-HKU1, extreme acute respiratory syndrome 

(SARS-CoV), Middle East respiratory syndrome-CoV 

(MERS-CoV), and latest being SARS-CoV-2.
[7]

 

 

Three of the identified human coronaviruses have 

resulted in rapid spread diseases leading to global health 

crisis worldwide. the Severe Acute Respiratory 

Syndrome Coronavirus (SARS-CoV) emerged in 2002 in 

the province of Guangdong, China, which was 

subsequently associated with 8,096 cases and 774 deaths; 

the Middle East Respiratory Syndrome Coronavirus 

(MERS-CoV) emerged in 2012 in Saudi Arabia with the 

global spread of 2,494 cases and 858 deaths and now the 

new emerging COVID-19 (SARS-CoV-2) in 2019 in 

Wuhan city, Hubei province, China.
[8]

 SARS-CoV-2 is a 

family of enveloped, positive-sense, single-stranded, 

largest known RNA viruses in the Coronaviridae family. 

The genome size of SARS-CoV-2 ranged from 29.8 kb 

to more than 30 kb, and its genome structure followed 

the unique gene characteristics of known CoVs.
[9]

 CoVs 

are further categorised into four genera as the largest 

recognised RNA viruses: alpha, beta, gamma, and delta 

CoV (α-CoV, β-CoV, π-CoV), in the subfamily 

Coronavirinae. Both CoVs have a highly conserved 

genome structure with a single large 50 open reading 

frame (ORF) encoding a replicase of polyprotein 

followed by several additional ORFs encoding structural 

and accessory genes scattered throughout the genome's 

30 end.
[7]

  

 

A number of possible animal hosts responsible for the 

origination SARS-CoV2 have been suggested so far by 

various different sources. Some sources believe the 

likely host for the SARS-CoV-2 is bats, pangolins. The 

SARS-CoV2 spreads among humans through physical 

contact, coughing or sneezing from an infected person to 

others by respiratory droplets.
[10]

 The inhaled virus 

(SARS-CoV-2) possibly binds in the nasal cavity to the 

epithelial cells and begins replication. Its pathogenesis 

begins with the binding of the cellular receptor, 

commonly referred to as the angiotensin-converting 

enzyme 2 (ACE2) receptor expressed by the host cells 

and the virus spike proteins followed by their fusion.
[11]
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ABSTRACT 
 

This paper focuses on creating a brief literature review on drugs prescribed for clinical management of SARS 

CoV-2. The paper studies each medication for its origin, mechanism of action, advantages and side-effects. Several 

drugs have been recommended by WHO and ICMR since December 2019 for the treatment of Covid-19. The paper 

studies the introduction of the respective drug in Covid-19 treatment protocol by WHO and ICMR and justification 

for introduction of respective drug in Covid-19 treatment. Over the period of past one and half years the use of 

some of the drugs discontinued in the Covid-19 treatment, this review studies the trials conducted on each 

medication and the efficacy of the respective medication in treatment of COVID-19 based on the available data. 

The study also studies the drugs in combination and current Covid-19 treatment protocol. 
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A protease called TMPRSS2 is used by SARS-CoV-2 to 

complete their infection process, the virus enters the host 

cell and uncoats to transcribe its genome, continuous and 

discontinuous RNA synthesis regulated by viral replicate 

encoded in a huge 20kb gene promotes genome 

replication in cytoplasmic membrane.
[12]

 Immune 

response to SARS-CoV-2 is consistent with that of any 

infectious pathogens. The immune system produces 

antibodies that bind to the virus by selecting B cells, a 

store of memory B cells are extracted to counter future 

infections. Each B cell produces a single species of 

antibody with a unique antigen binding site. Defensive 

mechanism is also demonstrated by T cells patrolling the 

body to seek and destroy infected cells and prevent 

replication. Antibody responses to SARS-CoV-2 can be 

detected in most infected individuals 10–15 days after 

the onset of COVID-19 symptoms. However it is still a 

matter of investigation that how long the antibodies will 

last and if they will protect the individual from further 

infections. 

 

 
Fig 1: Mechanism of replication of SARS-CoV-2.

[87]
 

 

Treatment of SARS-CoV-2 is symptom based and no 

specific medication for treatment of SARS-CoV-2 is 

currently available. Recent studies have suggested the 

use of some wide spectrum antiviral drugs as possible 

path of treatment. These include nucleoside analogues, 

neuraminidase inhibitors, RNA-dependent polymerase 

and protease inhibitors. Recent studies have 

demonstrated that the anti-viral treatment has helped in 

decreasing the symptoms and reducing the period of 

infection by stopping the cycle of viral replication at 

several stages. Antiviral medications such as Remdesivir, 

Favipiravir, Oseltamivir, Lopinavir and Heparin have 

been clinically studied for treatment of SARS-CoV-2.
[13]

 

A recent study conducted trials using 19 different 

antiviral drugs and demonstrated that not all antiviral 

drugs have direct effect on COVID-19, for example 

velpatasvir, ledipasivir, litonavir, lopinavir and favilavir 

showed negligible antiviral effect, whereas medications 

like Remdesivir and Chloroquine showed strong antiviral 

effect.
[14]

 Key challenge is to identify the drug that 

interferes with viral replication without harming the host 

cell. Treatment of severe COVID-19 cases remains 

difficult. Relative to routine symptomatic treatment, the 

use of antiviral medications have shown little benefits.
[15] 

 

REMDESIVIR 
Remdesivir (GS-5734) is a prodrug developed by Gilead 

Sciences. It was developed in collaboration with U.S. 

Army Medical Research Institute of Infectious Diseases 

and U.S. Centers for Disease Control as a drug effective 
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against RNA viruses with global pandemic potential like 

SARS, MERS and Ebola virus.
[16]

 Remdesivir is a 

phosphoramidate prodrug of the C-adenosine analog GS-

441524 that is metabolized within cells into the alanine 

metabolite (GS-704277) and further processed into the 

monophosphate derivative and ultimately into the active 

nucleoside triphosphate (NTP) derivative, which is 

substrate-competitive with ATP for incorporation by the 

viral RNA-dependent RNA polymerase, resulting in 

inhibition of viral RNA synthesis.
[17,18]

 The emergency 

use authorization to allow the use of remdesivir for covid 

treatment was provided by Food and Drug 

Administration on 01/05/2020 on the basis of results of 

preliminary phase 3 trials
[19]

, the use was extended to 

hospitalized adults on 28/08/2020 and was further 

extended to pediatric patients above the age of 12 and 

weighing at least 40kgs on 22/10/2020.
[21]

  

 

Several studies have been conducted to study the 

effectiveness of remdesivir alone or in combination for 

Covid-19 treatment in past few months. These include 

WHO SOLIDARITY trials, a four-arm trial comparing 

remdesivir, Lopinavir/ritonavir, lopinavir/ritonavir with 

interferon beta-1a, and chloroquine or 

hydroxychloroquine (ISRCTN83971151), the openlabel, 

randomized interventional DisCoVeRy trial 

(NCT04315948), and the multicenter retrospective 

REMDECO-19 trial (NCT04365725).
[17]

 However, as of 

now these studies have shown conflicting results. Using 

CQ or HCQ with remdesivir may reduce the antiviral 

activity of remdesivir. Another combination of 

remdesivir with bericitinib, a substrate of CYP3A4, 

showed severe side effects despite accelerating clinical 

status improvement.
[20]

 The solidarity trials conducted by 

WHO did not find any statistically significant difference 

in the mortality of remdesivir and standard care group of 

patients studied. There also remains uncertainty on the 

subject of optimal dosing to pediatrics and pregnant 

patients. The FDA approval and introduction of 

remdesivier marks an important step in development of 

covid-19 treatment protocol, but the uncertainties and 

lack of proven survival benefits demands need for further 

study.
[22]

 

 

LOPINAVIR / RITONAVIR 

FDA approved Lopinavir and ritonavir (LPV/r or 

Kaletra) for treatment of human immunodeficiency virus 

(HIV-1) infection in 2008.
[23]

 The combination of 

Lopinavir and ritonavir are protease inhibitors that act 

against HIV. The use of this combination is being studies 

as an antiretroviral medication for SARS CoV 2 with 

studies showing mixed results.  

 

LPV/RTV has proven anti-SARS-CoV-2 activity in vitro 

by preventing the protease in Vero E6 cells.
[24]

 In vitro 

studies have shown that lopinavir has antiviral activity in 

SARS-CoV and MERS-CoV
[25]

, so, the patients with 

SARS-CoV were treated with LPV/r. Study showed 

favorable results for patients that were treated with 

LPV/r in comparison to standard care patients. However 

latest studies have revealed that LPV/r has no proven 

advantage over standard care patients in terms of 

mortality, hospitalization duration and initiation of 

ventilation.
[26]

 More in-depth studies are thus needed to 

establish clinical benefits of this drug combination for 

treatment of SARS CoV-2. 

 

FAVIPIRAVIR 

Favipiravir is an oral broad spectrum RdRp inhibitor. It 

was discovered by Toyama Chemical Co. Ltd. through 

cleaning of chemical library for potential antiviral 

activity against influenza virus and was approved for 

medical use in the year 2014 in Japan for treatment of 

new or remerging pandemic influenza virus. COVID-19 

task force committee in India has ranked Favipiravir as 

one of the most promising antiviral medication for 

COVID-19 considering its mechanism of action, results 

of preclinical trials, available manufacturing base and 

availability of human safety data.
[27]

  

 

Favipiravir (prodrug) is a purine base analog that is 

converted to active favipiravir ribofuranosyl-5B-

triphosphate (favipiravir-RTP) by intracellular 

phosphoribosylation. RNA-dependent RNA polymerase 

(RdRp) of RNAviruses is effectively inhibited by this 

prodrug.
[28]

 Favipiravir is incorporated into the nascent 

viral RNA by error prone viral RdRp, which leads to 

chain termination and viral mutagenesis.
[29]

 Favipiravir 

causes cytopathic effect leading to reduction in the 

number of viral RNA and infectious particles by 

targeting RdRp complex of SARS-CoV-2. Metabolic 

activation of Favipiravir occurs through ribosylation and 

phosphorylation forming the activated metabolite 

favipiravir-RTP in the tissues. From February to May 

2020, a study conducted in Japan studied the use of 

Favipiravir on 2185 patients, the study concluded that 

Favipiravir showed positive results on mild and moderate 

cases of COVID-19 and improved recovery be 

shortening hospitalization and ICU time.
[86]

 In 

prespective of COVID-19 treatment, the recommended 

dosing of Favipiravir is 1800mg BID on day 1 followed 

by 800mg BID from day 2 to a maximum of fourteen 

days from first administration.
[30]

 Better clinical recovery 

rate, rapid viral clearance and improvement in chest CT 

scans have been observed in recent studies conducted in 

Japan and Russia.
[31]

 

 

HYDROXYCHLOROQUINE 

Hydroxychloroquine is an antimalarial drug derivative of 

Chloroquine in the class of 4-aminoquinolones with anti-

inflammatory, antiviral and anti-thrombolytic properties 

which has been repurposed to be used in the treatment of 

COVID-19. HCQ was given emergency approval by 

FOOD and Drug administration USA for treatment of 

COVID-19 and several studies are underway to establish 

its effectiveness. On 23
rd

 March 2020 ICMR issued 

advisory to place all high risk covid-19 front line 

workers and their contacts under chemoprophylaxis with 

HCQ.
[33]

 The ability of HCQ to interfere with the 

glycosylation of ACE2 and thus prevent the proper 
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binding of the S protein gives it its antiviral strength 

against COVID-19. Virus entry occurs through receptor-

mediated endocytosis, which needs an acidic PH to 

complete the fusion and deliver the viral genome into the 

cell. HCQ is weak bases and thought to inhibit this 

process that the SARS COV-2 virus needs for 

replication.
[32]

 Apart from direct antiviral properties, 

HCQ also seem to have immune-modulatory effects to 

reduce over-activation of the immune system causing 

cytokine storm from COVID-19.
[32]

 

 

Initial reports showed promising results and suggested 

HCQ is effective in treating COVID-19 induced 

pneumonia
[34]

 and HCQ in combination with second-

generation macrolide antibiotic, Azithromycin resulted in 

lower mortality in COVID-19 patients.
[35]

 However, 

subsequent trails have raised safety concerns with the use 

of HCQ in covid-19 treatment leading to adverse events 

and its antiviral effectiveness.
[36]

 For example, the 

findings of RECOVERY trials, one of the largest study 

on optimum treatment of COVID-19 found no difference 

in mortality of standard care patients in comparison with 

the test group on HCQ and subsequently stopped their 

trial on HCQ.
[37]

 Similarly the HCQ arm of 

SOLIDARITY trial was stopped by world health 

organization
[38]

 citing the lack of efficacy. A recent study 

that examined the data collected from multiple trials 

using a mathematical model concluded that the use of 

HCQ without Azithromycin shown no benefit in 

reducing hospitalization time or mortality and thus 

suggested discontinuation of use of HCQ in COVID-19 

treatment.
[39]

  

 

IVERMACTIN 

Ivermactin is bio inspired macrocyclic lactone 

antiparasitic drug that is efficient applications against a 

number of viruses, parasites, bacteria and fungi.
[40]

 

Ivermactine has been approved by US Food and Drug 

Authority for use in treatment of head lice, lymphatic 

filariasis, onchocerciasis, strongyloidiasis, rosacea and 

scabies.
[41]

 The drug has so far been used for the 

treatment of Filariasis and Onchocerciasis in Africa
[42]

 

and is seen as a mass drug for treatment of malaria in 

lower income group countries. The need for Ivermactine 

to be used in treatment of malaria comes due to 

increasing resistance development against 

chloroquine.
[43]

 

 

Ivermactine is a promising drug against a variety of 

human and animal diseases, its antiviral action has made 

it a promising candidate for treatment of COVID-19. 

Recent study observed Ivermectin docked in the region 

of leucine 91 of the SARS-CoV-2 spike protein and 

histidine 378 of the host cell ACE-2 receptor blocking its 

entry into the host cell
[44]

, another mode of antiviral 

action is inhibition of importin a/b1 heterodimer, which 

is essential for nuclear trafficking viral protein, thus 

important for viral replication.
[45]

 However, multiple 

trials have shown the effect of Ivermectin over COVID-

19 to be inconclusive, with no proven benefits over 

standard care patients. A WHO advisory issued on 

31/03/2021 recommended Ivermectin to be used only in 

clinical trials and not as a standard treatment of COVID-

19 until further information is available.
[46]

  

 

AZITHROMYCIN 

Azithromycin is an economical, widely available and 

generally safe orally active synthetic macrolide antibiotic 

that has wide range antibacterial, antiviral and anti-

inflammatory properties.
[47]

 It has previously been used 

to treat viral infections like MERS-CoV.
[48] 

The antiviral 

properties of Azithromycin have suggested its potential 

use as a repurposed drug for the treatment of COVID-19. 

In-vitro studies have suggested that Azithromycin may 

interfere with intracellular SARS-CoV-2 activity and 

replication by increasing the pH of Golgi network and 

recycling endosome.
[49]

 Azithromycin can also prevent 

initiation of cytokine storm by reducing levels of 

proinflammatory cytokines such as IL-6.
[50]

 

 

Initial clinical trials reported better viral clearance when 

using the combination of HCQ and Azithromycin then in 

patients using HCQ alone.
[51]

 Several clinical trials have 

been conducted or are underway since then to study the 

benefits of Azithromycin in treatment of COVID-19 and 

several of these trials have found Azithromycin to be 

ineffective in treatment of COVID-19. For example in a 

randomized clinical trial conducted in UK 2582 patients 

were randomly assigned to Azithromycin on a 500 mg 

per day dose for 10 days or until discharge. The study 

reported no improvement in the mortality or 

hospitalization period when compared to standard care 

patients.
[52]

 Concerns have also been raised towards 

patients developing antibacterial resistance when using 

Azithromycin for COVID-19 treatment. More in-depth 

study and trials are needed to ascertain benefits of 

Azithromycin in COVID-19 treatment and formulate 

appropriate dosing regimen for patients of different age 

group. 

 

DOXYCYCLINE 
Doxycycline (DOX) is a broad-spectrum synthetic 

derivative of tetracycline, a bacteriostatic antibiotic 

drug.
[53]

 Doxycycline has been a drug of choice in 

treatment of Mycoplasma Pneumonia, it also 

demonstrates immunomodulation and antiviral effects 

which make it a potential drug for treatment of COVID-

19.
[54]

 DOX inhibits protein synthesis by reversibly 

binding to 30 s subunit at A site blocking the binding of 

aminoacyl t-RNA to mRNA, thus inhibiting addition of 

new amino acids to growing peptide chain, stopping the 

translation process.
[53]

 DOX has been studied in antiviral 

role to control the chikungunya virus infection (CHIKV) 

by inhibiting the protease cysteine in Vero cells and 

showed a significant decrease in the CHIKV blood titer 

in mice.
[55]

 

 

Doxycycline is an inexpensive widely available drug 

with a well-studied safety profile. COVID-19 has 

severely affected patient’s lungs leading to coagulation, 
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extracellular matrix destruction, leading to damage to the 

endothelial basal plate and increased vascular 

permeability.
[56]

 DOX acts as an inhibitor of 

metalloproteinases in virus induced lungs infection, this 

helps attenuate viral-mediated acute respiratory distress 

syndrome.
[57]

 DOX is also suggested to act as an 

ionophore, this suppresses viral replication by, increasing 

Zinc intracellular concentrations.
[58]

 DOX has shown 

promising qualities to be a potent drug for treatment of 

COVID-19 and needs careful investigation to be used as 

a clinical medication. 

 

PLASMA THERAPY 

The application of plasma therapy can be dated back to 

20
th

 century when plasma of animals stimulated with 

infectious agents was used to for immediate short-term 

antibody based immunization for the prevention and 

treatment of diseases.
[59]

 The development of antibiotics 

lead to suppression of use of plasma therapy in bacterial 

infections but is still considered useful against viral 

infections when treatment is not available.
[60]

 Plasma 

therapy was found to be effective and used in mass scale 

during the Spanish flu pandemic in 1918.
[61]

 Plasma 

therapy uses donated blood from a recover patient who 

has developed humoral immunity against a particular 

disease-causing pathogen, apheresis generates plasma 

containing specific neutralizing antibodies and the 

plasma is then transfused to patient after matching ABO 

compatibility.
[62]

 

 

Plasma therapy is being considered as an antiviral and 

anti-inflammatory agent against COVID-19. Multiple 

trials have been conducted so far to study the efficacy of 

plasma therapy, for example a study was conducted on 

80 patients at Prince of Wales Hospital in Hong Kong 

that were not showing improvement to standard medical 

care, the patients were administered convalescent plasma 

and the outcome of the study positive improvement.
[63]

 

The study also observed that the patients who received 

plasma within 14 days of infection showed more 

improvement as compared to patients who received 

plasma after 14 days of infection.
[63]

 PLACID trials 

conducted by ICMR across 39 private and public 

hospitals in India reported that convalescent plasma 

therapy showed no reduction in mortality and prevention 

of progressive severity of COVID-19.
[64]

 Similar trials 

conducted China and Netherlands also reported no 

significant benefits of convalescent plasma therapy in 

treatment of COVID-19.
[65,66]

 

 

DEXAMETHASONE 

Dexamethasone is a corticosteroid used for treatment of 

reduction of inflammation in various disorders like 

rheumatoid arthritis, systemic lupus erythematosus, 

asthma, and certain cancers by mimicking anti-

inflammatory hormones produced by the body.
[67]

 

COVID-19 infection leads to severe lung infection, 

respiratory failure and cytokine storm. Dexamethasone 

acts as an immunosuppressant, thus helping prevent 

cytokine storm, however the use of Dexamethasone in 

early stage of COVID-19 is not advised as the 

suppressed immunity will encourage viral replication.
[68]

  

ARDS Dexamethasone is being considered as a 

promising medication for management of severe 

COVID-19 cases. The drug dampers down immune 

system and helps treat inflammation in airway and lungs 

of allergic and asthmatic patients.
[69]

 Based on the results 

of RECOVERY trials, WHO issued a guideline in 

September 2020 titled ‘Corticosteroids for COVID-

19’.
[70]

 The guideline recommends use of corticosteroid 

for severe cases of COVID-19 and advises to avoid the 

use in non-severe patients. The RECOVERY trials tested 

low dose Dexamethasone at the rate of 6mg/day and 

concluded that the use of Dexamethasone reduced 

mortality by one third in patients on ventilator support 

and by one fifth in patients on oxygen support when 

compared to standard care patients.
[71]

 However the use 

of Dexamethasone needs to be carefully monitored in 

order to prevent side effects like increased risk of other 

infections in the body due to compromised immunity 

when the person is on corticosteroid. Prolonged use of 

corticosteroid is not recommended and the use must be 

strictly limited to severe cases as the use in case of early 

infection can lead to late viral clearance and increased 

viral load. 

 

MOLNUPIRAVIR 

Molnupiravir (MK448/EIDD-2801) is a prodrug of 

synthetic nucleoside derivative N4-hydroxy-cytidine, a 

broad spectrum antiviral drug designed for treatment of 

Alphavirus infections.
[72]

 Before the COVID-19 

pandemic Molnupiravir was under trial for treatment of 

seasonal flu, but later the focus was shifted to treatment 

of COVID-19 infection. Merck, known as MSD, 

developed Molnupiravir in collaboration with Ridgeback 

Biotherapeutics. Molnupiravir is currently undergoing 

phase 3 clinical trials for treatment of non-severe and 

asymptomatic cases of laboratory confirmed cases of 

COVID-19. In November 2020 Merck has also started 

trials on hospitalized patients. Molnupiravir inhibits the 

replication of viral DNA by introducing copying error 

during viral replication.
[72]

 It is phosphorylated in tissue 

to the active 5’-triphosphate form, which is incorporated 

into the genome of new virions, resulting in the 

accumulation of inactivating mutations, known as viral 

error catastrophe.
[73]

 

 

Initial trials of Molnupiravir have been promising and it 

can very well become an oral pill available for treatment 

of COVID-19. The results of phase 3 trials are awaited 

and more targeted clinical studies will be helpful if 

determining the efficacy of Molnupiravir. 

 

TOCILIZUMAB 

Tocilizumab is a recombinant monoclonal antibody 

developed by Osaka University and Chugai, and was 

licensed in 2003 by Hoffmann-La Roche for the 

treatment of rheumatoid arthritis and systemic juvenile 

idiopathic arthritis.
[74]

 It was granted an emergency use 

authorization by FDA in June 2021 for the treatment of 
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COVID-19.
[75]

 Tocilizumab blocks assembling of the 

activated complex with the transmembrane protein by 

interfering with IL-6 soluble and membrane binding site 

of the receptor (IL-6R). Tocilizumab is also able to block 

IL-6 trans-signaling which is related to the pro-

inflammatory effects of IL-6.
[76]

  

 

Several observational studies have been conducted to 

study the efficacy of Tocilizumab on COVID-19 

patients. For example a study conducted in China on 24 

patients receiving Tocilizumab reposted improvement in 

fever resolution and oxygen saturation within 24 hours of 

drug administration as compared to standard care 

patients.
[77]

 Another open, single-arm, multicenter study 

conducted on 63 patients receiving Tocilizumab reported 

improvements in respiratory and laboratory parameters, 

the study also reported improved survival rate when 

Tocilizumab was administered within six days of 

admission.
[78]

 On the other hand several studies found no 

significant improvement in patients administered with 

Tocilizumab when compared to standard care group. For 

example, study conducted on 21 patients in Italy found 

no improvement in mortality or ICU admission in 

Tocilizumab group as compared to standard care 

patients.
[79]

  

 

Very limited data is available on clinical trials conducted 

on Tocilizumab and thus it is early to draw a conclusion 

on its effectiveness in clinical management of COVID-

19. The trials that have been conducted so far have very 

small sample size and very limited parameters have been 

studied.
[77,78,79]

 Given the scale of the pandemic, the 

availability of Tocilizumab and the cost of drug is a 

major challenge in itself for considering it as a potential 

drug for clinical management of COVID-19. 

 

CASIRIVIMAB WITH IMDEVIMAB 

Casirivimab with Imdevimab, is a monoclonal antibody 

cocktail under investigation and authorized for the 

treatment of COVID-19. The drug combination is 

recommended for patients above 12 years of age and 

with mild or moderate COVID-19 infection who are at 

high risk of developing severe infection.
[80]

 The drug 

combination received emergency use authorization from 

FDA in November 2020 for treatment of COVID-19. 

The drug was given emergency use authorization by 

India’s Central Drugs Standards Control Organization 

(CDSCO) in May 2021. Developed using recombinant 

DNA technology, Casirivimab and imdevimab are 

human immunoglobulin G-1 (IgG1) monoclonal 

antibodies with ability to attack and attach to different 

parts of spike proteins of SARS CoV-2, thus blocking 

the entry and attachment of virus in human cells.
[81] 

 

LOW-MOLECULAR WEIGHT HEPARIN 

(LMWH) 

Venous Thromboembolism is a major risk associated 

with the patients infected with COVID-19 and hence 

WHO has recommended the use of antithrombotic 

prophylaxis with Low Molecular Weight Heparin.
[82]

 

Multiple trials have so far been conducted on use of 

LMWH with conflicting results being published. A trial 

conducted on 2574 patients in Italy reported 40% 

reduction in fatality with the use of LMWH when 

compared to standard care patients, the study also 

reported prophylactic doses to be more effective when 

compared to therapeutic doses.
[83] 

In another systematic 

review the results of eight different studies with a total of 

2946 patients were studied and the meta-analysis did not 

find any significant reduction in mortality with the use of 

LMWH.
[84]

 Another study conducted on mild cases of 

COVID-19 that do not require ventilation reported that 

mild cases do benefit from use of LMWH and it is useful 

in reducing severity of COVID-19 infection.
[85]

 The 

conflicting results presented by above mentioned and 

many more published trials indicate uncertainty in the 

benefits of use of LMWH for clinical management of 

COVID-19, detailed trial with a bigger sample size is 

needed to ascertain the efficacy. 

 

DISCUSSION 
 

Several vaccines are under development and have been 

approved for prevention and protection against COVID-

19. However, the availability and administration of 

vaccines remains a challenge especially in developing 

and Under-developed countries. Vaccines do not 

guarantee protection against infection and mortality and 

several cases of infection have been reported in 

vaccinated patients. Mutations and emergence of new 

strains of COVID-19 has also presented challenge to 

effectiveness of vaccines and concept of heard immunity. 

Given the high communicability and chances of 

infections after vaccination, vaccination alone cannot be 

considered a dependent solution to COVID-19 pandemic, 

therefore development of clinical treatment is a must.  

 

As mentioned in this review, several drugs have been 

studied for treatment of COVID-19 based on in-vitro 

studies and clinical trials have been conducted over past 

one and a half year. Broad spectrum antiviral drugs like 

Remdesivir, Favipiravir, Lopinavir etc have been tested 

over last one year as a potential drug to check viral 

replication in Covid-19, initial results for Remdesivir 

were satisfactory but multiple trials have contradicted 

any significant improvement in hospitalization or 

mortality in patients administered Remdesivir. 

Hydroxychloroquine was seen as a potential drug for 

clinical management of COVID-19, however severe side 

effects and no significant benefits indicated in 

RECOVERY trials resulted in discontinuation of its use. 

Antibiotics like Doxycycline and Azithromycin were 

also clinically tested based on in-vitro studies but again 

conflicting results and no conclusive clinical benefits 

were observed. A number of clinical trials reported 

Doxycycline to have benefits in COVID-19 treatment, 

but limited data is available and focused trials are needed 

to draw a conclusion. Corticosteroids like 

Dexamethasone have shown benefits in controlling 

inflammation and lung clearance when used carefully for 

short interval. Recombinant monoclonal antibody like 
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Tocilizumab and Casirivimab are promising, but the cost, 

availability and very limited clinical data is a challenge 

in its use for clinical management of COVID-19. 

 

CONCLUSION 
 

Search for effective clinical management of COVID-19 

is still an ongoing process. Several independent studies 

have been conducted over past one and a half year on a 

variety of promising drugs. It is the conflicting results of 

these trials that have pointed to a need of more 

centralized approach to test and identify potential drugs 

for COVID-19 treatment. Independent  clinical trials 

with a large enough sample size that cover patients of 

different age groups, pre-existing medical conditions, 

dosing regime, drug-drug interaction and other vital 

parameters must be identified and data collected to 

ascertain efficacy of drugs being studied. Given the scale 

of the pandemic, the availability and cost of drugs being 

proposed must also be considered a critical factor.  
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