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Abstract:
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that first appeared in Wuhan, China, gave rise to the coronavirus disease 2019 (COVID-19), a highly contagious and pathogenic viral infection. COVID-19 is not currently being treated with a specific therapy. Remdesivir is the first medication to be approved by the Food and Drug Administration (FDA) to treat COVID-19. However, numerous alternative therapy modalities are being looked for as COVID-19 therapies. As part of this review, we discussed the development of various drugs, their mechanism of action, and how they might be applied to different cases of COVID-19 patients. This review also offers an update on the development of novel COVID-19 preventive or therapeutic vaccines. We aimed to include the most recent published data from phase III trials about various COVID-19 vaccines and include clinical data made available on networks or peer-reviewed journals in addition to vaccines approved by the Food and Drug Administration (FDA) or The World Health Organization (WHO).
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Introduction
Coronavirus is a big intracellular parasite that mostly targets the respiratory system of humans. SARS-CoV and Middle East Respiratory Syndrome (MERS-CoV) were previously identified coronaviral (CoV) epidemics that posed a major health risk (1) A series of pneumonias with unknown etiology was declared in Wuhan City, Hubei Province, China (2) in December 2019. On December 31, the Chinese Disease Management and Prevention Centre dispatched an emergency response team to Wuhan. As potential causes, influenza, avian influenza, adenovirus, SARS-CoV, and MERS-CoV were all ruled out. (3)
. The virus then spread outside China, causing a pandemic in a number of other nations (4), (5) The global number of documented infections was over 515,755,796 through May 5, 2022, with over 6,271,647 fatalities and over 470,499,907 recoveries (6). The search for medicinal chemicals that can be utilized to treat severe infections remains a key priority. 
Many investigation groups from various nations obligate set out to develop an antiviral drug against SARS-CoV-2; researchers have looked into repurposing existing drugs due to the essential demand for effective therapies. 

covid vaccine development
The creation of a new vaccination has until now been a drawn-out procedure that normally takes between 10 and 15 years (8). The mumps vaccination took about five years to develop and get licensed for use, making it the quickest. Therefore, it is obviously difficult to create a COVID-19 vaccine within a time frame of 12 to 24 months. Early in the vaccine development process, fundamental laboratory bench research and computational modeling are required to identify natural or artificial antigens that could be employed as a vaccine candidate to help prevent or treat a disease. Just the once efficacy, immunogenicity, and safety have been established in animal models, the next step is to go on to clinical trials on humans, which assess immunogenicity and safety in small and large groups over the course of three phases, as is described below
	
Phase 1 - Safety
This is the initial phase in which humans receive the vaccine. A minor group of well and immunocompetent persons receive the vaccine in order to test its safety, dosage, and as a side effect, and to check  the immunological response.

Phase 2 - Expanded Safety
Hundreds of people receive the vaccine, distributed into various sets established on demography. those once again inspect for side effects such as immunological response, as well as safety, dosage, and interval between doses. The vaccine's safety and immunogenicity are verified during this phase, and the ideal dose for Phase 3 trials is also established
Phase 3 - Efficacy
Thousands of patients will receive the vaccine in this extensive experiment in order to gauge its effectiveness. The proportion by which the risk of illness incidence is decreased in groups who have received vaccinations as opposed to placebo is known as vaccine effectiveness (VE) (9) The sample size is impacted by disease prevalence at the time of the Phase 3 trials. To properly assess vaccination efficacy in the situation of low illness incidence in the population, a huge taster size will be mandatory. 

COVID-19 vaccines technology 
Numerous processes are taken during the creation of a vaccine; following preclinical research, the vaccine candidate must then go through clinical testing, obtain FDA authorization or approval, manufacture the vaccine, and then distribute it (11)
 Inactivated viral vaccines
This kind of vaccine comprises the entire viral particle, with the exception of sentient genetic material, , which is destroyed chemically or thermally. The immunogenic components are so unaltered as a result. Viral vaccinations that have been inactivated are less dangerous than live immunizations but offer less protection(12). This method has been utilized successfully in the production of many well-known vaccinations, including the hepatitis A and rabies vaccines (13)
 Sinopharm vaccine.

They boost antibody synthesis and prepare the body to respond to an infection with live SARS-CoV-2. The BBIBP-CorV vaccination was found to be harmless and well-accepted in age groups of 18–59 and 60, and all recipients of the vaccine displayed a significant humoral immune response.
As a consequence, the adult group's rate of seroconversion to 100% was higher than that of the elder group. At day 14, more than 75% of adult vaccination recipients had undergone seroconversion following the initial dose. On day 28, the seroconversion rates for the 4 g and 8 g dosage recipients reached 100%, while in the elder group, the seroconversion rates for the 2 g group reached 100% on day 42 (14).

Pfizer COVID-19 vaccine
BioNTech SE in Germany and Pfizer Inc. in the United States revealed the findings of the principal clinical research for Biotech's BNT162 immunization platform to avoid COVID-19 contagion on April 22, 2020.
 The initial phase 1/2 trial study, which included 60 persons 18 years of age and elder, revealed that the vaccination had slightest side effects. A additional study included 43,998 adults aged 12 or older from diverse nationalities in phase 1/2/3 trials. All of these scientific judgments have demonstrated the vaccine's 95% usefulness in stopping corona-19 and producing potent levels of neutralizing antibodies (15) Another research conducted on 2260 12- to 15-year-old adolescents verified the remarkable efficiency (100%) and safety profile of the BNT162b2 vaccination against Covid-19 (24). Results from a phase 2/3 trial published on September 20, 2021, revealed that children between the ages of 5 and 11 who received two doses of 10 ug spaced three weeks apart experienced robust neutralizing antibody responses with excellent safety profiles (16) compared to those who received 30 ug (17). The BNT162b2 vaccination was also examined against COVID-19 emerging lineages (18)

Moderna COVID-19 vaccine
On February 24, 2020, Moderna, a biotech company with headquarters in Cambridge, Massachusetts, finished producing their vaccine candidate, mRNA-1273.351, and sent doses to the National Institutes of Health for a phase 1 clinical trial that was organized and financed by NIAID (19). On December 18, 2020. (EUA). The additional injection to be permitted in the USA under an EUA to prevent COVID-19 was this one (20). Preclinical research shown that the mRNA-1273 vaccination significantly increased T cell responses and secure against a extraordinary dosage of covid-19  infection. In a Phase 2 research, 400 healthy participants aged 20 and older were enrolled to assess the immunogenicity and safety of two vaccines administered 30 days apart (21). 
Therapeutic strategies
There are presently no potential therapeutic strategies available to control this endemic, despite the regulatory authorities' recent clearance of a little vaccinations against SARS-CoV-2 infections. Vaccine price and deployment, as well as vaccine circulation and manufacture in sufficient capacities, are challenges that governments and developers must address (22). Governments have employed a range of pharmaceutical interventions to manage the disease, such as COVID-19-beneficial antiviral drugs, various forms of oxygen therapy, and artificial respiration. Three guidelines can be used to quickly develop effective and efficient therapies and drugs: (i) Researching and assessing the therapeutic efficacy of already available antivirals is the first strategy (23).
 Molecular repositories, archives, and libraries that support continual analysis of a huge number of potential medications and high processing capacity (24) .The goal of targeted therapy is to interfere with viral signals (molecular pathways) and the immune response (25). 
Antibodies
SARS-CoV-2 antibodies bind to the SARS-CoV-2 RBD directly, break up the connections between the SARS-CoV-2 RBD and the hACE2 receptor, and effectively stop SARS-CoV-2 S protein pseudotyped virus infection (26). 

Immunotherapeutic drugs 
Monoclonal antibodies 
Combination of tocilizumab and siltuximab. Siltuximab and tocilizumab have been proven in laboratory tests to be effective therapies in individuals with severe lung lesions (28). Passive immunization with weak and strong neutralizing antibodies offered significant protection in mice infected with a deadly MERS-CoV assault.. These antibodies, which target several epitopes and functions of S proteins, may represent a unique way for enhancing humoral defense against emerging CoVs. Regeneron is seeking to differentiate mAbs that are effective against COVID-19.
Conclusion 
There are several COVID-19 treatments available to stop the disease's spread and lower its morbidity and fatality rates. The most recent information regarding the development of the COVID-19 therapy and/or vaccine is covered in the current review study. Repurposing antiviral and immunomodulatory medications is a good strategy because their safety profile is well documented..
 Clinical trials must be open and publicly published in order to evaluate the possible benefit for the patients receiving COVID-19 medication. Although the covid-19 virus is spreading, only a small percentage of toxicities will occur in vaccinated individuals. The effectiveness of a vaccination is not based on the quantity of illnesses. Every vaccination only works in part, however COVID-19 has a rather high level of efficacy. Additionally, immunization shields individuals most susceptible to serious illness from emerging strains. There is also a chance that these serums will produce extended-lasting protection and protect people from the illness caused by this brand-new coronavirus. A small percentage of infections will happen in patients who have finished the advised immunization schedule as long as the covid-19 virus is still in circulation.
[bookmark: _GoBack]
References
1. Rothan, H.A., Byrareddy, S.N.,) 2020(. The epidemiology and pathogenesis of coronavirus disease (COVID-19) outbreak. J. Autoimmun. 109, 102433.
2. Arabi, Y.M., Murthy, S., Webb, S.,) 2020(. COVID-19: a novel coronavirus and a novel challenge for critical care. Intensive Care Med. 1–4.
3. Zhang, L., Liu, Y., )2020(. Potential interventions for novel coronavirus in China: a systemic review. J. Med. Virol. 92, 479–490.‏
4. Gorbalenya, A.E.,) 2020(. Severe Acute Respiratory Syndrome-related Coronavirus–The Species and Its Viruses, a Statement of the Coronavirus Study Group. Available:. BioRxiv.
5. Biswas, A., Bhattacharjee, U., Chakrabarti, A.K., Tewari, D.N., Banu, H., Dutta, S., )2020(. Emergence of novel coronavirus and COVID-19: whether to stay or die out? Crit. Rev. Microbiol. 46, 182–193.‏
6. Worldometers, )2022(. COVID live [Online]. Available: https://www.worldometers. info/coronavirus/.‏
7.  R.M. Chugh, P. Bhanja, A. Norris, S. Saha, (2021) .Experimental models to study COVID- 19 effect in stem cells, Cells 10 (1) 91..‏
8. Han S. Clinical vaccine development. Clin Exp Vaccine Res. (2015) 4:46–53. doi: 10.7774/cevr.2015.4.1.46.‏‏
9. Singh K, Mehta S. (2016).The clinical development process for a novel preventive vaccine: an overview. J Postgrad Med 62:4–11. doi: 10.4103/0022-3859.173187.
10. Basads EN VEC-Tores DE adenovirus  son Seguras, Bien.( 2020). Toleradas INMUNÓ- GENA, AEP, Aeplas Vacunas Contra EL SARS-COV-2. (COVID-19)          https://vacunasaep.org/profesionales/noticias/COVID- 19-vacunas-adenovirus-oxford1.‏
11. WHO. (2021). COVID19 VACCINE TRACKER https://covid19. trackvaccines.org/agency/who/. 
12. https://www.cdc.gov/coronavirus/2019-ncov/vaccines/index.html. (2021).Developing COVID-19 VaccinesCOVID-19, Centers of Disease Control and Prevention.
13.  D. Christensen. (2016). Vaccine adjuvants: why and how, Hum. Vaccin. Immunother. 12 (10) 2709–2711, doi: 10.1080/21645515.2016.1219003.
14. B. Sanders, M. Koldijk, H. Schuitemaker, (2014).  Inactivated viral vaccines, Vaccine Anal. 45–80, doi: 10.1007/978-3-662-45024-6_2 .
15.  A.B. Vogel, I. Kanevsky, Y. Che, K.A. Swanson, A. Muik, M. Vormehr, ,… K.C. et al., (2021). BNT162b vaccines protect rhesus macaques from SARS-CoV-2, Nature 592 (7853) 283–289, doi: 10.1038/s41586-021-03275-y .
16. R.W. Frenck Jr, N.P. Klein, N. Kitchin, A. Gurtman, et al., . . . (2021).  Ö. Türeci, C4591001 Clinical Trial Group, Safety, immunogenicity, and efficacy of the BNT162b2 Covid-19 vaccine in adolescents, New Eng. J. Med. 385 (3) 239–250, doi: 10.1056/NEJMoa2107456 .
17. https://www.PFIZER.COM/NEWS/PRESS-RELEASE/PRESS-RELEASE-DETAIL/PFIZER Pfizer web. (2021) PFIZER AND BIONTECH ANNOUNCE POSITIVE TOPLINE RESULTS FROM PIVOTAL TRIAL OF COVID-19 VACCINE IN CHILDREN 5 TO 11 YEARS.  
18. J. Liu, Y. Liu, H. Xia, J. Zou, S.C. Weaver, K.A. Swanson, H. Cai, M. Cutler, …et al.,  (2021) BNT162b2-elicited neutralization of B.1.617 and other SARS-CoV-2 variants, Na-ture 596 (7871) 273–275, doi: 10.1038/s41586-021-03693. 
19. https://www.modernatx.com, (2021) Moderna’s Work on our COVID-19 Vaccine.. Available from: /modernas-work-potential-vaccine-against-covid-19. 
20. S.E. Oliver, J.W. Gargano, M. Marin, M. Wallace, K.G. Curran, …. et al.,  (2021). The Advisory committee on immunization practices’ interim recommendation for use of moderna COVID-19 Vaccine - United States, December 2020, MMWR Morb. Mortal. Wkly. Rep. 69 (5152) 1653–16561. 
21. L. Chu, R. McPhee, W. Huang, H. Bennett, R. Pajon, B. Nestorova, B. Leav, (2021).  mRNA- 1273 Study Group, A preliminary report of a randomized controlled phase 2 trial of the safety and immunogenicity of mRNA-1273 SARS-CoV-2 vaccine, Vaccine 39 (20) 2791–2799.
22.  H.M. El Sahly, L.R. Baden, B. Essink, S. Doblecki-Lewis, J.M. Martin, …. et al.,  (2021). Efficacy of the mRNA-1273 SARS-CoV-2 Vaccine at Completion of Blinded Phase, New Eng. J. Med. (2021) NEJMoa2113017.
23. Wouters, O.J., Shadlen, K.C., Salcher-Konrad, M., Pollard, A.J., Larson, H.J., ( 2021). Challenges in ensuring global access to COVID- 19 vaccines: production, affordability, allocation, and deployment. Lancet 397, 1023–1034.
24. Alam, S., Kamal, T., Sarker, M., Zhou, J., Rahman, S., Mohamed, I.J.F.I.P., Org, W.F.,( 2021). Therapeutic effectiveness and safety of repurposing drugs for the treatment of COVID-19:. Pharmacol. 12, 659577 https://doi.org/ 10.3389/fphar.2021.659577.12.
25. Gurung, A.B., Ali, M.A., Lee, J., Farah, M.A., Al-Anazi, K.M.,( 2021). An updated review of computer-aided drug design and its application to COVID-19. Biomed. Res. Int. 2021, 8853056.
26. Lu, H., (2020). Drug treatment options for the 2019-new coronavirus (2019-nCoV). Biosci. Trends 14, 69–71.
27. Chen, X., Li, R., Pan, Z., Qian, C., Yang, Y., You, R., Zhao, J., Liu, P., Gao, L., ….et al., (2020). Human monoclonal antibodies block the binding of SARS-CoV-2 spike protein to angiotensin converting enzyme 2 receptor. Cell Mol. Immunol. 17, 647–649.
28. Administration, U.S.F.A.D., (2021). Emergency Use Authorization 100 [Online]. Available: Emergency Use Authorization, 100.
1

	159

image1.png




