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Background 

    The world is experiencing a distressing pandemic of 

the novel Coronavirus disease, commonly referred to 

as Covid-19 [1]. Covid-19 is caused by Severe Acute 

Respiratory Syndrome Coronavirus-2 (SARS-CoV-2), 

which affects the lungs. The coronaviruses enter the 

human cells by attaching their spike-like surfaces to 

the angiotensin-converting enzyme-2 (ACE-2) [1]. 

Covid-19 can be traced back to Wuhan City in China, 

where novel cases of human pneumonia were 

recognised on December 1, 2019 [2]. The 

symptomatology seen in the patients included malaise, 

fever, dyspnoea, and dry cough [2]. SARS-CoV-2 is 

characterised by a positive-stranded RNA [2] that has 

an oval or round particles with a diameter of 140nm. 

In    addition,   SARS-CoV-2    is    categorised    among  

Abstract 

Introduction: Covid-19 has a positive-stranded RNA, which is characterised by protruding spikes that 

enhance replication. 
Objective: To offer detailed information on treatment approaches that are applied in preventing Covid-19. 

Methods: Information was obtained from PubMed and CINAHL. SPSS and Microsoft Excel were used to 

analyse the data and graph it accordingly. 
Results: There are many treatments such as chloroquine and hydroxychloroquine, RDV, Lopinavir or 

Ritonavir, and Arbidol combined with Favipiravir. On analysing the structures and mechanisms, RDV 

indicated better secondary and primary outcomes, including early clearance of the viral load and reduced 

hospital stay. Chloroquine and hydroxychloroquine were found to be efficacious in vitro; however, their 

effectiveness in vitro declined due to adverse outcomes.  
Conclusion: Due to the repurposing of the drugs described, it is important to combine treatments to control 

Covid-19 while developing vaccines. There is a need for further extensive research on huge samples to 

establish the efficiency of specific therapies and treatments. 
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coronaviruses, which fall under the beta-class and 

among is ranked among the various sub-types that are 

linked to high morbidity and mortality rates [3]. 

 

    There are four operational genes associated with 

SARS-CoV-2, including nucleocapsid (N), membrane 

glycoprotein (M), spike protein (S), and Small 

Membrane Protein (SM). The ORF1 and the ORF1a are 

the sections, which are responsible for encoding non-

structural protections. The S Protein gene develops a 

receptor biding locale on the virus’ surface while the M  

 

protein develops the virions to trigger different shapes. 

The different shapes foster orientation and curvature 

of the membranes and transport nutrients into the 

membrane. The protein is considered fundamental 

when collecting and discharging the virus as well as 

helping its pathogenesis. Further, N proteins are 

essential when attaching the virus and the RNA 

genomes and for viral strength [4]. The viral sequence 

of SAR-CoV-2 depicts a similarity of 96%, which is 

likened to coronavirus in bats [5]. The figure below 

(Fig-1) shows the structure of SAR-CoV-2. 

 

 

 

 

 

 

 

 

 

 

 

    The virus encrypts protein S, which has the binding 

receptors whose contact ACE2 fosters fusion of various 

membranes and allows the uptake via endocytosis into 

the victim’s lungs. The S protein is important when 

recognising and binding the virus onto the human host 

for mediation purposes and fusion into the membranes 

of the cell. The immunologic composition of S protein 

is similar to SARS-CoV and SAR-CoV-2 [6]. After 

entering the human cell, S proteins start to assemble 

and synthesise the important proteins to foster 

replication. In addition, S glycoprotein attaches on the 

ACE-2 and enters the targeted cells in the endosomal 

path. After it enters the cell, ORF1a and ORF1b genes 

reproduce polyprotein through the viral replication 

mechanisms. The polyproteins are significant in the 

replication of viral genes [7]. 

 

Methods 

Database Search: 

    The   researcher   conducted   a  search   on   various 
databases such as PubMed Central and obtained grey 

literature from CINAHL. The other publishers from 

which more details were obtained included PLOS One, 

Peer J, and Elsevier. Keywords were utilised in the 

search criteria to widen and narrow the search and 

obtain relevant articles for analysis. In particular, the 

Boolean operators were applied to ensure that the 

search undertaken retrieves articles with appropriate 

details. The keywords used were "Covid-19" OR "SAR-

Cov-2" AND "Treatment." 

 

Screening of the Articles: 

    At the screening phase, the researcher read through 

the abstracts to establish whether they address the 

topic under study. Further,  the  researcher  checked  if  

  
Fig-1: Structure of SAR-CoV-2 [4] 
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the titles of the articles retrieved had the key study 

words. In line with the inclusion criteria, the 

investigator was keen to ensure that the articles 

obtained were randomised control trials. 

 

Exclusion and Inclusion Criteria: 

    Given that the novel coronavirus disease was 

discovered recently, the articles included in the study 

ought to be within that timeframe. In particular, this 

study included studies published in 2019 and 2020. 

Further, studies that encompassed important and 

relevant information were the only ones analysed. To 

have high quality-level analysis, the researcher chose 

to include randomised trials only. Articles that applied 

cross-sectional study designs and those that were 

ranked in the low levels were exempted from the 

research. 

 

Graphing Software: 

    The researcher applied both SPSS and Microsoft 

Excel to analyse and provide a graphic presentation of 

the information obtained from the study articles. 

Microsoft Excel was important in translating the data 

from the tables, whereas SPSS was applied in 

analysing the information using the relevant statistical 

techniques such as regression and correlation. 

 

Results 

Remdesivir (RDV): 

    RDV    is    a    phosphoramidite     prodrug,     which 

    

substitutes the nucleotide analogues [8]. It is an RdRp 

inhibitor for coronavirus replication [9] in the 

epithelial cells contests with ATP molecules by 

deferring chain termination. Once in the cell 

membrane, metabolism takes place and produces 

nucleoside monophosphate with the initiation of 

hydrolysis of the body’s amino acids to produce 

carboxylate groups that form phenoxide. Cyclic 

anhydride breaks down with the help of water to form 

nucleoside monophosphate, which yields active 

nucleoside triphosphates that are used by RdRp [10]. 

RDV plays significant roles both in and outside the 

non-segmented RNA viruses; for instance, in the Ebola 

virus [11], Nipah virus [12], and respirational syncytial 

virus [13]. The efficaciousness of RDV has been seen in 

ex vivo and animal models with regards to both MERS-

Cov and SARS-Cov [14,15]. 

 

    In line with the efficacy or RDV, people that use the 

drug clinically improve faster in less than 10 days. 

However, 66% of RDV and 64% placebo recipients 

had adversarial outcomes. 12% of individuals 

administered with RDV and 5% of those in the placebo 

were prematurely withdrawn because of the adverse 

outcomes [16]. RDV decreases the viral load and 

quantitative PCR, eliminating the virus within about 

28 days, as shown in Fig-2 [17]. 

 

    Table-1 is a comparison of clinical outcomes when 

patients  are  given  RDV  against  the  individuals  in  a 

 

 

 

 

 

 

 

 

 

  

 

   
Fig-2: Improvement rates for RDV and the control group  
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placebo. The techniques applied in the placebo in 4 

weeks show a death rate (3%) that is similar to those 

methods applied to RDV patients. Patients that were 

given RDV had significant clinical improvements when 

compared to the individuals in the placebo. There were 

notable advantages of using RDV; for example, the 

time on ventilators decreased, length of stay at the 

hospital declined, the length of patients on oxygen 

support decreased, and time to discharge also 

shortened. 

 

    There was a substantial improvement (68%) among 

the patients that were administered with RDV. The 

improvements were noticed on the 18th day among the 

individuals that were on oxygen support. 15% of the 

patients showed adverse conditions. 12 patients who 

were supplied with ambient air and low flow of 

supplemental oxygen showed improvement. 5 out of 7 

patients were on non-invasive oxygen support. 

 

Hydroxychloroquine and Chloroquine: 

    Chloroquine and hydroxychloroquine have an 

analogous structure with the potential to treat and 

cure malaria infections [18]. These two drugs have 

fragile bases that are broken to foster movement in 

and out of the cells. The parts of the drugs that are not 

broken down are then stored in the body at low pH 

[19]. Chloroquine hinders fusion of viral to cells by 

influencing ACE2 glycosylation. 

 

    Chloroquine was introduced to ex-vivo 

experimentation with Vera E6 cells an hour before 

attachment of the virus and after infection for a period 

of two hours. Real-time PCR showed that chloroquine 

impacts both pre- and post-entry viral activities. 

Hydroxychloroquine was found to be more efficacious 

than chloroquine in the provision of half-maximal 

responses [20]. Another study used SARS-CoV-2-

treated Vera E6 cells to evaluate the effectiveness of 

hydroxychloroquine and RDV at the start and after two 

hours alongside SAR-CoV-2 in the same way as RDV. 

Those administered with hydroxychloroquine 

indicated negative PCR results from nasopharyngeal 

samples obtained from treated and control individuals 

at 3-5 days and 6 days after inclusion. After 6 days, the 

results indicated that 70% of hydroxychloroquine was 

efficient in treating patients as opposed to the control 

group. This is illustrated in Table-1. 

 

    Azithromycin and chloroquine showed negative PCR 

outcomes and were significantly different between 

these categories of patients from day 3 through day 6. 

On the last day (day 6), all patients who were 

administered with hydroxychloroquine and 

azithromycin were healed. For instance, 57.1 of these 

individuals showed positive outcomes when 

administered with hydroxychloroquine, while only 

12.5% of the total patients in the control group were 

healed. The outcomes were statistically substantial. In 

addition, after the elapse of 6 days, individuals that 

were given chloroquine gave less positive PCR 

outcomes compared to those in a control category. 

Besides, patients who received hydroxychloroquine 

showed the highest decrease in positive cases 

compared to individuals from the control group at 7% 

and 20% correspondingly. Fig-3 clearly shows the 

number of patients whose PCR samples were positive 

through the 6 days. 

 

Lopinavir/Ritonavir: 

    The protease enzymes are regarded as antecedents 

for viral protein development and are vital for the viral  
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lifecycle [22]. This drug is a strong inhibitor of 

protease-related activities used in the  management  of  

HI-1 [23]. Ritonavir inhibits cytochrome p450 that 

forms and synthesises different molecules. The 

combination of lopinavir and ritonavir produces 

antiviral effects, which prevent the establishment of 

contagious virions. Lopinavir contains a 

peptidomimetic structure, which has a 

hydroxyethylene scaffold that mimicks peptide 

linkages; hence, useful in targeting HIV-1 protease 

enzymes [24].  

 

    Lopinavir and Ritonavir combination yielded high 

clinical  improvement  when  compared  to  the control  

group (Fig-4). The combination of lopinavir-ritonavir 

and the control group indicated low viral loads, which 

cleared in 3 weeks [25]. When comparing arbidol and 

lopinavir-ritonavir by applying an antiviral agent, it 

was revealed that arbidol is connected to negligible 

RNA tests than Lopinavir-ritonavir [26]. The outcomes 

were shown to be statistically significant, as indicated 

in Fig-4. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Fig-3: Combined effects of chloroquine and azithromycin [21] 

      
Fig-4: Control group and Lopinavir-Ritonavir clinical improvement rates 
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    Patients that were treated with Lopinavir-Ritonavir 

did not show varied clinical improvements rates like 

the control group. Both groups had a median period of 

6 days. There was little improvement even after 

applying the NEWS2 score tool, as indicated in    

Table-2.

 

 

 

 

 

 

 

    Analysis of these outcomes showed low death rates 

(19.2%) for the lopinavir-ritonavir combination 

compared to the findings from a standard method with 

25%. The individuals that were administered with 

lopinavir-ritonavir spent 12 days in the ICU with 14 

days to discharge. Lopinavir-ritonavir had more 

patients (30%) that showed clinical improvements 

during the second week. The individuals that were in 

the placebo had 45.5% of clinical outcomes (Table-3).

 

 

 

 

 

 

 

 

 

Umifenovir: 

    Umifenovir is a derivative of indole carboxylic acid 

that prevents and cures influenza A and B and other 

arboviruses [28,29]. It is efficacious for viral strains, 

including human herpesvirus and Tacaribe arenavirus 

[30], Ebola [31], and Hepatitis [32]. Umifenovir has 

the potential of blocking the fusion of the viral-cell 

membrane and viral endosome by disrupting 

incorporation into the membrane. This is achieved     

by distracting  the  hydrogen   bonds  occurring  in  the 

phospholipid bilayer.  

 

    Umifenovir takes 9.1 days to show negative results, 

whereas lopinavir had 9 days. The drug had 

statistically significant results with low conversion 

rates when compared to the control group and 

Lopinavir. Besides, chest improvement and cough 

alleviation were significant at 1 and 2 weeks, 

respectively. PCR revealed that, in 21 days, there were 

no substantial changes between the times taken to 

decrease the viral loads as seen in Fig-5. 

 

    Combining Umifenovir with other drugs showed      

a   favourable   response.   Chest   CT   had    significant 
improvement   when   combined   therapy   was    used.

Table-2: Lopinavir-Ritonavir primary outcomes [27] 

Characteristics Lopinavir-Ritonavir Standard Care 

NEWS2 Score at day 1 5.0 5.0 

·     Hospitalization without supplemental oxygen                                                11.10%                                      17% 

·     Hospitalization requiring supplemental oxygen                                             72.70%                                     67% 

·     Hospitalization requiring non-invasive mechanical                                       15.20%                                      16% 

      ventilation                    

·     Earlier symptoms (Less than 12days) 

·     Later symptoms 
42.40% 
57.60% 

48% 
52% 

 

Table-3: Secondary outcomes for Lopinavir-Ritonavir and standard care 

Features Lopinavir-Ritonavir Std Care 

Mortality at day 28 19.20% 25% 

Clinical improvement 
1 week                                                                                                                      6.10%                                           2% 

2 weeks                                                                                                                   45.50%                                         30% 

4 weeks                                                                                                                   78.80%                                         70% 
 

Length of stay at the ICU (days)                                                                            2 to 11                                         7 to 17 

Survivors                                                                                                                 8 to 17                                        7 to 17 

Non-survivors                                                                                                         4 to 14                                         3 to 9 

Hospital stay 12 to 13 days 13 to 18 days 
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Besides, there were reduced positive cases than when 

applying monotherapy. Using control and Umifenovir 

was ineffective to treat Covid-19. For instance, the CT 

scores before admission and treatment until the initial 

negative tests were low than in the control group 

(Table-4). After admission and treatment to the initial 

positive case, the CT scores were statistically 

substantial. Nonetheless, the test outcomes for the 

beginning of symptoms and time of stay were 

statistically insignificant. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Favipiravir: 

    Favipiravir trisphosphate has reference to as a 

purine nucleoside analogue, which inhibits RdRp 

activity [35]. The drug is active when used for 

influenza A, B, and in virus strains that are resistant to 

oseltamivir and zanamivir [36].  

 

    Favipiravir had 4 days as the average time needed to 

eradicate the viral load in comparison to the control 

group, which had 11 days. There was a statistically 

substantial relationship, as indicated in Fig-6.  

 

    Fig-7  illustrated  the   recovery   rate  from   clinical 

treatment, which was high in Favipiravir than Arbidol. 

 

    There were substantial improvements observed 

between chest changes in light of treatments with 

Favipiravir in comparison with control groups as the 

time decreased. Irrespective of the particular changes 

noted, there were several adverse events linked to 

Favipiravir usage. For example, kidney and liver injury 

and diarrhoea were noted in the experimentation 

group, whereas twenty-five adverse reactions were 

evident in the control group. 

 

Summary 

    With regard to the information provided, there is a 

number of drugs effective for the treatment and 

management of SAR-CoV-2 while some have reduced

       
Fig-5: Changes seen in viral load clearance after treatment [33] 

 

Table-4: Comparing treatment in the control group and Umifenovir [34] 

Characteristic Umifenovir Control Statistical Significance 

CT score after treatment 7 5 0.01 

Time from admission to first negative test 6 days  3 days 0.01 

Time from onset of symptoms to first negative test 18 days 16 days 0.42 

Length of stay in hospital 13 days 11 days 0.04 
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efficaciousness. Hydroxychloroquine efficiency has 

been demonstrated in vitro experimentations. 

Nonetheless, the use of hydroxychloroquine attenuates 

various side effects, particularly among patients that 

reported cardiovascular problems; hence, using it in 

managing SAR-CoV-2 is considerably limited. 

Combining Ritonavir and Lopinavir is useful; however, 

the combination has limited benefits just like 

Umifenovir. In perspective, there are limited drugs to 

control SARS-CoV-2 because of the nature of this 

unique illness and inadequate studies. The drugs 

described are repurposed from managing viral diseases 

and used directly to manage SARS-CoV-2. 

 

Meta-Analysis 

    Mortality Rates and Adverse Scenarios (Table-5). 

 

Conclusion and Recommendations 

    RDV was found to be the most efficacious treatment 

when managing Covid-19. Nonetheless, it is important 

to undertake further research, particularly on 

implementing combined therapies since such 

combinations showed significant improvements when 

yielding clinical outcomes. Combined therapy could be 

focused on drugs that use various phases of viral entry 

and duplication within the cells. Measures for 

combined therapies require evaluations for the 

outcomes provided.  In  addition  to  the  application of      

                      
Fig-6: Treatment using Favipiravir had a positive decrease in the rate compared to ritonavir and lopinavir 

treatment [37]. 

           
Fig-7: Clinical recovery rates compared between Arbidol and Favipiravir [37] 
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combined   therapies,  there  is  a  need  for   further 

emphasis on medicine repurposing. Majority of the 

drugs  described  have  been  utilised  in  the treatment 

 

and management of various conditions, including 

novel Covid-19. 

 

 

 

 

 

 

 

 

 

 

Future Perspective 

    Many of the drugs described in this study have been 

repurposed to manage Covid-19. Regardless, more 

studies are required whereby there is the utilisation of 

bioinformatics tools to recognise probable drug targets 

via combined approaches. A number of product design 

are being reviewed to establish a cure for Covid-19. 

The WHO initiated solidarity trials that are focused on 

evaluating the efficiency of various drug combinations 

among patients and across the world to allow detailed 

information about the effectiveness of drugs obtained 

through relatively huge samples to bolster outcomes. 

The results from various studies failed to utilise large 

samples. As such necessary efforts should be tasked to 

establish vaccines as well as genomic sequences to 

offer detailed information regarding the virus. The 

combined efforts described are imperative in the 

reduction of covid-19 rates. 
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