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Introduction
COVID-19 pandemic has been displaying devastating impact on 

the global public health since the end of December, 2019 already 
resulting in 2,951,832 deaths out of 136,996,364 infected cases 
so far.1 The viral agent causing this pandemic, the severe acute 
respiratory virus 2 (SARS-CoV-2), has quite similarity in terms of 
the genomic organization as well as the mode of pathogenesis to the 
earlier coronavirus strains; i.e., the severe acute respiratory syndrome 
coronavirus 1 (SARS-CoV) and the Middle East respiratory 
syndrome coronavirus (MERS).2–4 SARS-CoV-2 is known to get 
entry into the nasopharyngeal tract from the respiratory droplets, and 
spread along the bronchial tubes lining the lungs, making the lungs 
mucous membrane inflamed and hard resulting in difficulty in oxygen 
supply to the blood, ultimately causing the shortness in breathing.3,5–7 

The viral spike (S) glycoprotein subunit S1 receptor binding domain 
(RBD) interrelates the host surface angiotensin converting enzyme 2 
(ACE-2) receptors, and the membrane fusion subunit S2 then fuses the 
host and viral membranes, releasing the viral RNA into the host cells 
as well instigating both innate- and adaptive immunity within the host 
together with the generation of cytokine storm with the concomitant 
avoidance of the host protective immunity by the virus.3,7,8

In order to fight against COVID-19, an array of research has 
been conducted for mora than a year; and several drugs and vaccines 
have been designed which apparently got success in mitigating the 
disease. However, there are cases of failure and side effects of the 
administration of these drugs and vaccines. Therefore, scientists are 
also thinking on therapeutic strategies alternative to the antiviral drugs 
and vaccines. Present review   briefly discussed on a new approach 
named as RNA interference (RNAi) therapy to alleviate the ongoing 
COVID-19 pandemic.  

Drugs and vaccines currently used against 
SARS-CoV-2

In search of active drugs for treating COVID-19, the in silico 
drug design, cell culture models and the clinical trials showed 

several repurposed drugs to be promising of which remdesivir has 
been approved by the U.S. Food and Drugs Administration (FDA) 
as the authorized drug for the emergency use.5 However, other 
antiviral drugs and immunomodulatory agents like ribavirin (which 
was also used for the treatment of SARS and MERS patients), 
favipiravir, cefuroxime, hydroxychloroquine, lopinavir, ritonavir, 
arbidol, ostalmovir, and even dexamethasone have been found to be 
useful.5,9 For the quick treatment, the convalescent plasma therapy has 
appeared as another effective method.10 However, the most accepted 
treatment strategy is the vaccination on which scientists are rigorously 
working around the world.11 Among the currently commercially used 
vaccines, the Pfizer-BioNTech (BNT162b1) and Moderna (mRNA 
1273) vaccines, the prophylactic DNA vaccine, INO-4800, the viral 
vector vaccine, ChAdOx1 nCoV-19 (Oxford/ AstraZeneca) are 
worth to note.11–14 Among others, the JNJ-78436735/ Ad26.COV2.S 
(Johnson&Johnson) vaccine, the NVX-CoV2373 (Novavax) vaccine, 
BBIBP-CorV (Sinopharm) vaccine, the BBV152/ Covaxin, are also 
good candidate vaccines.15   

Rationale of RNAi therapy application

Appropriate vaccination usually excites the required immune 
responses within the host. However, the manifestation of the 
SARS-CoV-2 variants ensuing from the mutations within the viral 
spike (S) protein (serving as the main target for the neutralizing 
immunoglobulins) may render the vaccines apparently questionable; 
and it must be noted that even minor mutations may cause the virus 
to be effective in escaping the host protective immunity even the 
vaccines have been administered.11,16,17 Keeping these limitations of 
the currently used drugs and vaccines, scientists are also working 
on some other substitutes of which one is the RNAi therapeutic 
strategy.11,18,19 

Inauguration of RNAi therapy as the antiviral 
strategy

To diminish the COVID-19 pandemic, along with the ongoing 
efforts using the CP therapy, drugs and vaccines, the innate RNA 
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Abstract

Together with the use of number of repurposed/ repositioned antiviral drugs and 
immunomodulatory agents against the severe acute respiratory coronavirus 2 (SARS-
CoV-2) infection, currently several vaccines are under human trials to mitigate the 
COVID-19 worldwide. Although the drugs and vaccines appear to be effective in maximum 
cases or trials; however, the associated side effects, the required induction of the long-
lasting immunity, and finally, the safety concerns are of significance in terms of their 
consistent application/ administration. A vast research on the SARS-CoV-2 genomics and 
on its similarities with SARS-CoV-1 and with the Middle East Respiratory Syndrome 
coronavirus (MERS-CoV) have unravelled the viral avoidance of the host immunity which 
creates a challenge in course of effective vaccine development although several COVID-19 
vaccines are currently being used commercially worldwide. Such an unsteady circumstance 
led the scientists also to think on a new remedial approach i.e., the RNA interference 
(RNAi) therapy to inhibit the SARS-CoV-2 proliferation by degrading the viral RNAs. 
Present review discussed such strategy and its effectiveness during the ongoing COVID-19 
pandemic. 
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interference (RNAi) therapy (which silences the desired gene 
expression by degrading the corresponding mRNA) appeared to be 
interesting which facilitates specific binding and silencing of the 
therapeutic targets by employing the short interfering RNA (siRNA: 
19–27 bp double-stranded RNAs) and the short hairpin RNA (shRNA, 
produced in silico through the plasmid DNA expression vector) 
molecules.18,19 Indeed, besides the usage of drugs and vaccines, the 
molecular groundworks on the RNAi agents together with the hopeful 
viral targets and the host factors with the possible modulation of 
the host protective immunity by (regulating the protein synthesis 
events) have been described previously with the comparative analysis 
of various platforms; and it is to be noted that the siRNAs can be 
distributed to the cytosol to occupy the RNA-induced silencing 
complex (RISC) in the host cells.19 However, according to Uludağ et 
al., 2020, mounting the RNAi based drugs against SARS-CoV-2 may 
be a longer procedure compared to that of the development of the 
already approved re-purposed drugs.19 

RNAi therapy to mitigate COVID-19 can be directed against either 
against the viral proteins required for viral replication, or towards the 
host factors engaged in the viral transmission within cell to cell.19 The 
RNAi-provoked silencing actually interferes

i. With the SARS-CoV-2 life cycle by hindering the expression of 
the ACE-2 receptor thereby snooping the viral entry (mediated by 
the microRNA miR-1246);

ii. With its non-structural protein 15 (nsp15), and the ORF-3a and 
ORF-4a whose products facilitate the viral release, The control of 
the cytokine storm; and

iii. Most importantly, such therapy targets the ORF-9b whose 
products work as the interferon (IFN) agonist (this is to be noted 
that IFN creates the anti-viral state).6,11,18,19 

Conclusion
The possible application of RNAi agents for the management 

of COVID-19 can be fruitful in future although it’s known that 
for mitigating viral infection, appropriate vaccination is the most 
acceptable strategy. Besides the currently used repurposed drugs, 
the RNAi therapy could augment the overall therapeutic concept. 
Since, the immunizations through vaccination may not be lasting or 
effective for some individuals, such therapy may then bring new hope 
to cure the disease. However, till date any therapeutic RNAi therapy 
has not been reported to silence the SARS-CoV-2 target proteins; and 
hence more studies together with clinical trials are required to bring 
an effective conclusion about the future perspectives of the RNAi 
therapy. 

Competing interests
Authors declare that they have no conflict of interest.

Funding info
There was no fund/ grant for writing this review article.

Acknowledgement
None.

References
1. World Health Organization (WHO) Coronavirus Disease (COVID-19) 

Dashboard.

2. Noor R, Maniha SM. A brief Outline of Respiratory Viral Disease 
Outbreaks: 1889 – Till Date on the Public Health Perspectives. 
VirusDis. 2020;31(4):441–449. 

3. Noor R. A comparative review of pathogenesis and host innate 
immunity evasion strategies among the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), severe acute respiratory 
syndrome coronavirus (SARS-CoV) and the Middle East respiratory 
syndrome coronavirus (MERS-CoV). Arch Microbiol. 2021:1–9.

4. Asaduzzaman SAI, Zakaria A, Kheya IS, et al. A comparative 
study between the severe acute respiratory syndromecoronavirus2, 
severe acute respiratory syndrome coronavirus, and the Middle 
East respiratory syndrome coronavirus. Biomed Biotechnol Res J. 
2020;4(5):S65–S74. 

5. Noor R. Antiviral drugs against severe acute respiratory syndrome 
coronavirus 2 infection triggering the coronavirus disease19 pandemic. 
Tzu Chi Med J. 2020;33(1):7–12.

6. Kikkert M. Innate Immune Evasion by Human Respiratory RNA 
Viruses. J Innate Immun. 2020;12(1):4–20. 

7. Sikandar YB, Shabnam I, Noor R. Remdesivir and dexamethasone: The 
two eligible candidate drugs against severe acute respiratory syndrome 
coronavirus 2 (SARSCoV2) infection. Biomed Res J. 2020;7(2):29–33.

8. Awadasseid A, Wu Y, Tanaka Y, et al. SARS-CoV-2 variants evolved 
during the early stage of the pandemic and effects of mutations on 
adaptation in Wuhan populations. Int J Biol Sci. 2021;17(1):97–106.

9. Jomah S, Asdaq SMB, Al-Yamani MJ. Clinical efficacy of antivirals 
against novel coronavirus (COVID-19): A review. J Infect Public 
Health. 2020;13(9):1187–1195. 

10. Altuntas F, Ata N, Yigenoglu TN, et al. Convalescent plasma therapy in 
patients with COVID-19. Transfus Apher Sci. 2020:60(1):102955. 

11. Noor R. Developmental Status of the Potential Vaccines for 
the Mitigation of the COVID-19 Pandemic and a Focus on the 
Effectiveness of the Pfizer-BioNTech and Moderna mRNA Vaccines. 
Curr Clin Microbiol Rep. 2021;1–8. 

12. Baden LR, El Sahly HM, Essink B, et al. Efficacy and Safety of the 
mRNA-1273 SARS-CoV-2 Vaccine. N Engl J Med. 2021;384(5):403–
416. 

13. Chagla Z. The BNT162b2 (BioNTech/Pfizer) vaccine had 95% efficacy 
against COVID-19 ≥7 days after the 2nd dose. Ann Intern Med. 
2021;174(2):JC15. 

14. Voysey M, Clemens SAC, Madhi SA, Weckx LY, Folegatti PM, 
Aley PK et al. Safety and efficacy of the ChAdOx1 nCoV-19 vaccine 
(AZD1222) against SARS-CoV-2: an interim analysis of four 
randomised controlled trials in Brazil, South Africa, and the UK. 
Lancet. 2021;397(10269):99–111.

15. Dutta AK. Vaccine Against Covid-19 Disease - Present Status of 
Development. Indian J Pediatr. 2020;87(10):810–816. 

16. Garcia-Beltran WF, Lam EC, Denis KS, Nitido AD, Garcia ZH, Hauser 
BM, Feldman J, Pavlovic MN, Gregory DJ, Poznansky MC, Sigal A, 
Schmidt AG, Iafrate AJ, Naranbhai V, Balazs AB. Circulating SARS-
CoV-2 variants escape neutralization by vaccine-induced humoral 
immunity. medRxiv [Preprint]. 2021. 

17. Dos Santos WG. Impact of virus genetic variability and host immunity 
for the success of COVID-19 vaccines. Biomed Pharmacother. 
2021;136:111272.

18. Sarwar Z, Ahmad T, Kakar S. Potential approaches to combat 
COVID-19: a mini-review. Mol Biol Rep. 2020;47(12):9939–9949.

19. Uludağ H, Parent K, Aliabadi HM, et al. Prospects for RNAi Therapy 
of COVID-19. Front Bioeng Biotechnol. 2020;8:916.

https://doi.org/10.15406/mojbm.2021.06.00138
https://covid19.who.int/
https://covid19.who.int/
https://pubmed.ncbi.nlm.nih.gov/32905186/
https://pubmed.ncbi.nlm.nih.gov/32905186/
https://pubmed.ncbi.nlm.nih.gov/32905186/
https://pubmed.ncbi.nlm.nih.gov/33682075/
https://pubmed.ncbi.nlm.nih.gov/33682075/
https://pubmed.ncbi.nlm.nih.gov/33682075/
https://pubmed.ncbi.nlm.nih.gov/33682075/
https://pubmed.ncbi.nlm.nih.gov/33682075/
https://www.bmbtrj.org/article.asp?issn=2588-9834;year=2020;volume=4;issue=5;spage=65;epage=74;aulast=Asaduzzaman
https://www.bmbtrj.org/article.asp?issn=2588-9834;year=2020;volume=4;issue=5;spage=65;epage=74;aulast=Asaduzzaman
https://www.bmbtrj.org/article.asp?issn=2588-9834;year=2020;volume=4;issue=5;spage=65;epage=74;aulast=Asaduzzaman
https://www.bmbtrj.org/article.asp?issn=2588-9834;year=2020;volume=4;issue=5;spage=65;epage=74;aulast=Asaduzzaman
https://www.bmbtrj.org/article.asp?issn=2588-9834;year=2020;volume=4;issue=5;spage=65;epage=74;aulast=Asaduzzaman
https://pubmed.ncbi.nlm.nih.gov/33505872/
https://pubmed.ncbi.nlm.nih.gov/33505872/
https://pubmed.ncbi.nlm.nih.gov/33505872/
https://www.karger.com/Article/FullText/503030
https://www.karger.com/Article/FullText/503030
https://www.brjnmims.org/article.asp?issn=2349-3666;year=2020;volume=7;issue=2;spage=29;epage=33;aulast=Sikandar
https://www.brjnmims.org/article.asp?issn=2349-3666;year=2020;volume=7;issue=2;spage=29;epage=33;aulast=Sikandar
https://www.brjnmims.org/article.asp?issn=2349-3666;year=2020;volume=7;issue=2;spage=29;epage=33;aulast=Sikandar
https://pubmed.ncbi.nlm.nih.gov/33390836/
https://pubmed.ncbi.nlm.nih.gov/33390836/
https://pubmed.ncbi.nlm.nih.gov/33390836/
https://pubmed.ncbi.nlm.nih.gov/32773212/
https://pubmed.ncbi.nlm.nih.gov/32773212/
https://pubmed.ncbi.nlm.nih.gov/32773212/
https://pubmed.ncbi.nlm.nih.gov/33011076/
https://pubmed.ncbi.nlm.nih.gov/33011076/
https://pubmed.ncbi.nlm.nih.gov/33686365/
https://pubmed.ncbi.nlm.nih.gov/33686365/
https://pubmed.ncbi.nlm.nih.gov/33686365/
https://pubmed.ncbi.nlm.nih.gov/33686365/
https://pubmed.ncbi.nlm.nih.gov/33378609/
https://pubmed.ncbi.nlm.nih.gov/33378609/
https://pubmed.ncbi.nlm.nih.gov/33378609/
https://pubmed.ncbi.nlm.nih.gov/33524290/
https://pubmed.ncbi.nlm.nih.gov/33524290/
https://pubmed.ncbi.nlm.nih.gov/33524290/
https://pubmed.ncbi.nlm.nih.gov/33306989/
https://pubmed.ncbi.nlm.nih.gov/33306989/
https://pubmed.ncbi.nlm.nih.gov/33306989/
https://pubmed.ncbi.nlm.nih.gov/33306989/
https://pubmed.ncbi.nlm.nih.gov/33306989/
https://pubmed.ncbi.nlm.nih.gov/32880819/
https://pubmed.ncbi.nlm.nih.gov/32880819/
https://www.medrxiv.org/content/10.1101/2021.02.14.21251704v1
https://www.medrxiv.org/content/10.1101/2021.02.14.21251704v1
https://www.medrxiv.org/content/10.1101/2021.02.14.21251704v1
https://www.medrxiv.org/content/10.1101/2021.02.14.21251704v1
https://www.medrxiv.org/content/10.1101/2021.02.14.21251704v1
https://pubmed.ncbi.nlm.nih.gov/33486212/
https://pubmed.ncbi.nlm.nih.gov/33486212/
https://pubmed.ncbi.nlm.nih.gov/33486212/
https://pubmed.ncbi.nlm.nih.gov/33185828/
https://pubmed.ncbi.nlm.nih.gov/33185828/
https://pubmed.ncbi.nlm.nih.gov/32850752/
https://pubmed.ncbi.nlm.nih.gov/32850752/

	Title
	Abstract
	Keywords
	Introduction
	Drugs and vaccines currently used against SARS-CoV-2 
	Rationale of RNAi therapy application 

	Inauguration of RNAi therapy as the antiviral strategy 
	Conclusion
	Competing interests 
	Funding info 
	Acknowledgement
	References

