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The ongoing coronavirus disease 2019 (COVID-19) outbreak in Wuhan, China, was triggered and unfolded quickly throughout the globe by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The new virus, transmitted primarily through inhalation or contact with infected droplets, seems very contagious and pathogenic, with an incubation period varying from 2 to 14 days. The epidemic is an ongoing public health problem that challenges the present global health system. A worldwide social and economic stress has been observed. The transitional source of origin and its transport to humans is unknown, but speedy human transportation has been accepted extensively. The typical clinical symptoms of COVID-19 are almost like colds. With case fatality rates varying from 2 to 3 percent, a small number of patients may experience serious health problems or even die. To date, there is a limited number of antiviral agents or vaccines for the treatment of COVID-19. The occurrence and pathogenicity of COVID-19 infection are outlined and comparatively analyzed, given the outbreak’s urgency. The recent developments in diagnostics, treatment, and marketed vaccine are discussed to deal with this viral outbreak. Now the scientist is concerned about the appearance of several variants over the globe and the efficacy of the vaccine against these variants. There is a need for consistent monitoring of the virus epidemiology and surveillance of the ongoing variant and related disease severity.
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INTRODUCTION

As of 10th April 2021, more than 134,308,070 cases with coronavirus disease 2019 (COVID-19) were diagnosed including 2,907,944 deaths (WHO, 2021b). In December 2019, COVID-19 was first announced in Wuhan, the Hubei province and a major transportation center in China, where several pneumonia cases linked to a recently discovered β-coronavirus. The WHO and the International Committee’s Coronavirus Study Group (CSG) proposed the newest coronavirus as SARS-CoV-2, declared on 11th February 2020. It spreads rapidly to other regions within the nation and, after a month, to other nations worldwide, affecting over 210 countries and territories. The World Health Organization (WHO) announced in January 2020 that COVID-19 is a worldwide emergency, and the organization later declared its occurrence to be a pandemic in March 2020 (Ahmed et al., 2020).

There have been two other epidemics of coronaviruses (CoVs) in the last 20 years. A widespread outbreak, starting in China, has aggravated SARS-CoV which fascinated two dozen countries with around 8,000 cases and 800 fatalities. Middle East respiratory syndrome coronavirus (MERS-CoV), which started in Saudi Arabia, has about 2,500 cases and 800 fatalities and continues to cause stray cases (Cascella et al., 2021). Acute respiratory distress syndrome (ARDS), such as alternative diseases causing respiratory disease/pneumonia, like Middle East Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS), may also be caused by COVID-19 (Gibson et al., 2020). The basic reproduction number (R0) of SARS-CoV-2 in some studies is estimated to be approximately 2.2 (Riou and Althaus, 2020), or even higher (range from 1.4 to 6.5) (Liu Y. et al., 2020), and family clusters of pneumonia outbreaks indicate that the COVID-19 epidemic is growing increasingly through human-to-human transmission (Chan et al., 2020b). This review paper summarizes the findings on the epidemiology, clinical presentations, diagnosis, treatment, vaccine efficacy against several variants of SARS-CoV-2, and the wave of infection of COVID-19.



CORONAVIRUSES CHARACTERISTIC, GENOME ORGANIZATION AND TRANSMISSION


History of Coronaviruses

Coronaviruses (CoVs) became the main pathogens of rising respiratory disease outbreaks. CoVs are the members of the Coronaviridae family within the order Nidovirales. Corona represents crown-like spikes on the outer surface of the virus, hence it is called a coronavirus (Richman et al., 2020). Coronaviruses are positive-sense enveloped RNA viruses varying in diameter from 60 to 140 nm (Zhu H. et al., 2020). The virus contains a single-stranded RNA, starting from 26 to 32 kbs in length, as a nucleic acid material. CoVs have four distinct genera: (i) α-coronavirus (alphaCoV), (ii) β-coronavirus (betaCoV), possibly present in bats and rodents, while avian species are presumably characterized by (iii) δ-coronavirus (deltaCoV), and (iv) γ-coronavirus (gammaCoV) (Perlman and Netland, 2009). Severe acute respiratory syndrome coronavirus (SARS-CoV), H1N1 2009, H5N1 influenza A and MERS-CoV cause acute lung injury (ALI) and ARDS, which brings on pulmonary failure and lead to fatality (MERS-CoV). These viruses were believed to only affect animals until an outbreak of severe acute respiratory syndrome (SARS) caused by SARS-CoV began in the Chinese province of Guangdong in 2002 (Zhong et al., 2003). A decade later, in Middle Eastern countries, another pathogenic coronavirus, known as the MERS-CoV, became prevalent (Wang et al., 2013).

At the end of 2019 recently, Wuhan, a growing business hub in China, experienced the outbreak of a unique coronavirus (a member of the β coronavirus cluster) that killed over 1,800 and infected over 70,000 people the initial fifty days of the epidemic. Chinese researchers named the unique virus as the Wuhan coronavirus or 2019 novel coronavirus (2019-nCov). The International Committee on Taxonomy of Viruses (ICTV) has designated the virus as SARS-CoV-2 and the disease as coronavirus disease 2019 stated as COVID-19 (Cui et al., 2019). In history, SARS-CoV (2003) infected 8,098 people with a 9 percent mortality rate in 26 countries worldwide, on the other hand, novel coronavirus (2019) infected more than 130,459,184 people with a 2.7 percent mortality rate in more than 215 countries till date. Continuous monitoring of SARS-CoV-2 by humans or animals is crucial for disease control because of the unstable nature of RNA.



Characteristics of COVID-19, Origin and Risk Factors

SARS-CoV-2 contains positive single stranded RNA as genetic material. Electron microscopic study showed that the virus has a traditional crown-like structure due to glycoprotein spikes existence on its envelope (Perlman and Netland, 2009). Age may be a robust risk issue for a severe sickness, complications, and death (Guan et al., 2020). In patients from China with no reported underlying medical problems, there was an overall case fatality of 0.9 percent. In patients with comorbidity, case fatality was found to be greater: 10.5% in patients with cardiovascular disease, 7.3% in patients with diabetes, and around 6% in patients with chronic respiratory disease or cancer (Guan et al., 2020; Abdelhafiz et al., 2021; Bae et al., 2021; ElAbd et al., 2021). It has been also associated with depressive and Anxiety Symptoms of Healthcare Workers (Peng et al., 2021). Increased illness severity and adverse effects have all been associated with prior stroke, diabetes, chronic lung and kidney disease. People with severe heart disease, including heart failure, congenital heart disease, coronary artery disease, cardiomyopathy and hypertension of the lungs, are at greater risk of COVID-19 severe disease.



Genome Structure and Organization

In the past twenty years, SARS-CoV-2 is the third speedily emerged zoonotic RNA coronavirus, which evolved in the human population (Munster et al., 2020). SARS-CoV-2 was first isolated from Wuhan Jinyintan Hospital on December 30, 2019, in the bronchoalveolar lavage fluid (BALF) of three COVID-19 patients (Zhu N. et al., 2020). On December 31, 2019, delegates from the Chinese Center for Disease Control and Prevention (CDC) moved to Wuhan for field investigations, and on January 6, 2020, a sample of a new virus was isolated and confirmed as a pathogen of unidentified pneumonia. In the following days, the virus’s genome-wide sequence was decoded. China announced the genetic sequence of the novel coronavirus on January 12, 2020 for countries to use in designing specialized diagnostic kits (Huang C. et al., 2020; WHO, 2020; Zhu H. et al., 2020). The CoVs are classified according to the genotype and serology into four separate subfamilies: α, β, γ, and δ-CoVs. The α- and β-CoVs cause human CoV infections (Weiss and Leibowitz, 2011). The β-CoVs (enveloped, non-segmented, positive-sense single-stranded RNA) includes SARS coronavirus (SARS-CoV) and the MERS coronavirus (MERS-CoV) (Weiss and Leibowitz, 2011). The genome organization of SARS-CoV-2 and their structure has shown in Figure 1. The size of virus genome ranging from 29.9 kb. These viruses may cause diseases of the respiratory, enteric, hepatic, and neurological forms (Weiss and Leibowitz, 2011; De Wilde et al., 2018). Genome-based phylogenetic investigation expresses that SARS-CoV-2 shares 79.5 percent and 50 percent sequence homology to SARS-CoV and MERS-CoV, respectively (Lu et al., 2020; Zhou et al., 2020; Zhu N. et al., 2020). However, between the seven preserved replicase domains in ORF1ab of SARS-CoV-2 and SARS-CoV (Zhou et al., 2020), there is 94.6 percent sequence homology and less than 90 percent sequence homology between those of SARS-CoV-2 and other β-CoVs (Zhu N. et al., 2020), entailing that SARS-CoV-2 resides in lineage B (Sarbecovirus) of β-CoVs (Wu et al., 2020). SARS-CoV-2 has a nucleocapsid consisting of a nucleocapsid (N) protein and genomic RNA. In phospholipid bilayers, the nucleocapsid is buried and coated with two separate forms of spike proteins: some CoVs only share the spike glycoprotein trimmer (S), which totally exists in CoVs, and hence the hemagglutinin-esterase (HE). The membrane (M) and the envelope (E) proteins are situated among the S proteins inside the envelope of the virus (Li G. et al., 2020; Wu et al., 2020).
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FIGURE 1. (A) Genomic organization of SARS-CoV-2: 5′ and 3′ terminal sequences of the genome of SARS-CoV-2. 5′-replicase ORF1ab-spike (S)-envelope (E)-matrix (M)-nucleocapsid (N)-3′ is the gene order. At the expected position shown in the figure, Nsp1, Nsp2, Nsp3, Nsp4, Nsp5, Nsp6, Nsp7, Nsp8, Nsp9, Nsp10, Nsp11, Nsp12, Nsp13, Nsp14, Nsp15, Nsp16, S, E, M, N serve as various ORF genes in the frame. (B) Structure of SARS CoV-2:The genomic size of β-coronavirus ranges from 29 to 32 Kb. The virion has a genomic RNA and phosphorylated nucleocapsid (N) protein with a nucleocapsid that is concealed within phospholipid bilayers and coated with the spike glycoprotein trimmer (S). In the envelope of the virus, the matrix (M) protein hemagglutinin-esterase (HE) and envelope (E) protein are placed amid S proteins.




Epidemiology

Based on the data generated by the WHO coronavirus disease (COVID-19) dashboard, 130,459,184 confirmed COVID-19 cases had been reported, including 2,842,325 deaths. Of note, 11 percent cases are fatal (as of 6th April 2021 by WHO weekly epidemiological update on COVID-19). There have been incidents in more than 215 countries to date. There are 56,589,190 confirmed cases in the Americas; 45,877,941 in Europe; 15,212,235 in South-East Asia; 7,693,094 in the Eastern Mediterranean; 7,693,094 in Africa; and 1,965,683 in the Western Pacific. The highest fatal cases have been recorded in the Americas (1,368,633) followed by Europe (980,586), and South-East Asia (222, 054) (WHO, 2021a).



DIAGNOSTIC METHODS

COVID-19 must be diagnosed immediately to begin proper therapy, avoid further viral transmission, and effectively eliminate the virus from circulation. Table 1 summarized the method for detecting novel coronavirus with accuracy and rapid diagnosis. Molecular methods are the first-line techniques for the certification of reported cases of novel coronaviruses. Nucleic acid monitoring is a powerful laboratory diagnostic tool. Other methods include viral antigen or serological antibody testing, which are useful in identifying new coronavirus infections (Chen et al., 2015). Like other emerging viruses, antibody and viral antigen detection methods are undertaken after the viral genome’s identity. Following the start of the Wuhan, China outbreak on January 10, 2020 (WuhanHu-1, GenBank Accession No. MN908947), SARS-CoV-2 genomic sequence available in databases, which aided the advancement of standardized COVID-19 laboratory PCR protocols in January 2020 (Debing et al., 2014).


TABLE 1. Different diagnostics methods for COVID-19.

[image: Table 1]In patients with acute respiratory infections during international health emergencies, the real-time RT-PCR test is a delicate and valuable tool to identify respiratory pathogens (Wang C. et al., 2020). For the accelerated production of real-time RT-PCR diagnostic tests, the genome sequence was used to construct special primers and probes to detect SARS-CoV-2 (Corman et al., 2020). Another useful and exciting method involves clustered often interspaced short palindromic repeats (CRISPR) technology that is being expeditiously expanded in the molecular diagnostics landscape. The diagnostic assays based on CRISPR benefit expeditiously from high sensitivity and specificity. Many clinicians have recommended that a major accessory diagnostic technique be computed tomography (CT) scans (Yang and Yan, 2020; Zhao et al., 2020c). Based on host antibody detection, one sort of fast diagnostic assay has become accessible more recently (Sheridan, 2020). Another form of the rapid diagnostic assay (RDT) that detects the presence in a respiratory tract sample of viral antigens revealed by the SARS-CoV-2 virus is low in complexity. It will usually offer results within half an hour (Sheridan, 2020). If the virus is actively replicating, the antigen(s) identified are revealed; hence, such tests are best used to analyze acute or early infection. A minimum of five antigen-detection RDTs was understudy at this examination, although not all CE Markings are licensed or widely available.



POTENTIAL STRATEGIES TO TREAT COVID-19


Potential Therapeutics

Few possible antiviral medications are being immediately prescribed to COVID-19 patients during the pandemic (Table 2). Remdesivir (GS-5734) may be an adenosine nucleotide 1’-cyano-substituted analog prodrug and demonstrated large-spectrum antiviral activity against so many RNA viruses (Ye et al., 2020; Matthias, 2021). Based on evidence from an in vitro cell line and a mouse model, Remdesivir can inhibit the NSP12 polymerase even when ExoN proofreading activity is perfect (Agostini et al., 2018). Remdesivir has been noted for successfully treating COVID-19 first US case (Holshue et al., 2020). Chloroquine is a repurposed medication for the treatment of COVID-19 with great promise. Chloroquine is often used to cure malaria for many years, a method that is not well understood for specific viral infections (Aguiar et al., 2018). Many mechanisms are being analyzed like disseminating SARS-CoV infection is inhibited by a potent concentration of chloroquine (Savarino et al., 2003; Vincent et al., 2005). Chloroquine has immunomodulatory properties and inhibits TNF-α and IL-6 synthesis and release.


TABLE 2. Different therapeutic agents used for COVID-19 treatment.

[image: Table 2]Furthermore, it is a new class of autophagy-inhibiting agents that inhibits viral infection and replication (Golden et al., 2015). Several experiments have shown that chloroquine has impacted glycosylation of SARS-CoV cellular receptors during infection as well as after infection in Vero-E6 cells (Vincent et al., 2005; Wang M. et al., 2020). The combination of remdesivir and chloroquine was shown to effectively inhibit SARS-CoV-2. Viral loads of β-coronavirus in COVID-19 patients have been reported to have decreased significantly in Korea following treatment with lopinavir/ritonavir (Lim et al., 2020). Ribavirin was primarily used in patients with or without concomitant steroid use during the outbreak of SARS in Hong Kong (Wenzel and Edmond, 2003; Morgenstern et al., 2005; Khamitov et al., 2008). IFNs of type 1 are antiviral cytokines contain several proteins to inhibit viral replication in targeted cells. Previous research found that IFN-β was more effective against SARS-CoV than IFN-α (Scagnolari et al., 2004). It has been widely suggested that convalescent plasma may be used to treat COVID-19 (Li H. et al., 2020). The monoclonal antibody (mAb) has been used to neutralize SARS-CoV and prevent the formation of syncytia between cells that express the S protein and those who reflect the ACE2 SARS-CoV receptor (Duan et al., 2005).



Nanomedicine

Nanotechnology is a broad subject spanning many disciplines, such as materials science, physical science, biological science and medicine. The use of nanotechnology in medicine is attributed to as nanomedicines (Sardar et al., 2014; Tabish and Hamblin, 2020). Nanomaterials, nanoparticle, nanodrugs, nanoconstructs, nanotherapeutics, and nanocarriers are all terms used to describe nanomedicine (Ahmad et al., 2014a, 2015, 2021; Fornaguera and Garcia-Celma, 2017; Alam et al., 2018; Sadaf et al., 2019). Nanomaterials are used as carrier delivery vehicles for nanomedicines that allow these particles to travel to the desired target tissue and balance the concentration of the whole molecular concoction over time to ensure the precision and effectiveness. Nanoparticles have been widely used for decades due to their nanoscale size, mobility, multifunctionality, ability to adapt, increased solubility, personalized medications, early detection, and disease prevention (Ahmad and Sardar, 2015; Ahmad and Khare, 2018; Ghosh et al., 2018a,b; Soares et al., 2018). Nanomedicine has been used successfully to enhance treatment for a wide range of illnesses including neural, cancer, cardiopulmonary, and communicable diseases like HIV-1, HBV, influenza virus, and respiratory syncytial virus (Ahmad et al., 2014b; Ghosh et al., 2019, 2021a,b; Abd Ellah et al., 2020; Srivastava et al., 2021). Nanotechnology could play a potential role in diagnosis, treatment, and prevention of COVID-19 (Bhavana et al., 2020; Campos et al., 2020; Noori et al., 2020). Furthermore, numerous CoV-related patents have been enrolled in the area of nanotechnology (Abd Ellah et al., 2020). The global effect of the current pandemic is terrifying, and vaccine is the most effective option for preventing the transmission and combating novel CoV outbreaks. To design the vaccine, first describe the antigen, adjuvant, manufacturing method, and distribution system. The antigen is a pathogen-specific foreign material delivered to initiate the host and adjuvant immune response as a stimulatory agent to enhance the host immune response (Shin et al., 2020; Goel et al., 2021). Nanoparticles allow for multiple antigen presentations while also protecting antigens from degradation by the host cell system after administration and serving as carriers for target-based transmission. Two fundamental problems in vaccine design would resolve the efficient distribution of antigen to dendritic cells following dendritic cell activation to cause adaptive immunity (Reddy et al., 2007). The nanoparticles able to carry various antigens promote the activity of antigen-presenting cells, enhancing the immunogenicity and potency of administered vaccines through recognition by T cell receptors (Hashemzadeh et al., 2020). However, more research toward the use of nanoparticles in the development of promising CoVs vaccines is required (Abd Ellah et al., 2020).



Therapeutic Vaccine

COVID-19 vaccines are being introduced across the world to develop immunity to the disease. Vaccines based on viral vectors, nucleic acid-based vaccines, attenuated vaccines, and protein-based vaccines have all contributed significantly to clinical trials. Today, 11 new vaccines are being carried out around the world. Among the companies are Pfizer/BioNtech, Moderna, Oxford/AstraZeneca, Bharat Biotech, Sputnik V, SinoVec, Sinopharm, CanSino, Johnson and Johnson, Novavex and EpiVecCorona. Aside from these, 183 vaccines are currently in preclinical production, with 97 in clinical trials. Some current marketed vaccines are listed in Table 3. Researchers must ensure that the COVID-19 vaccine is safe for the aged and people with comorbidities (such as Heart failure, Post cardiac transplant, Heart Disease, stroke, and Hypertension/Diabetes on treatment, Kidney/Liver/Hematopoietic stem cell transplant, Severe respiratory disease), as these groups of people are the most vulnerable (Haynes et al., 2020; Jeyanathan et al., 2020; Zhao et al., 2020b). The vaccine’s level of safety must also be determined, and patients may need more than one dose to maintain viral immunity. Several vaccines and their efficiency against variants of the virus that causes COVID-19 have been shown in Table 4.


TABLE 3. List of COVID-19 marketed vaccines: manufacturers, trade names, platforms and existing status of approval for usage in various countries are mentioned in the representative table.
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TABLE 4. Description of SARS-CoV-2 vaccine trial efficacy and viral neutralization of B.1.1.7, 501Y.V2, and P.1 variants vs. preexisting variants (Abdool Karim and de Oliveira, 2021).
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VARIANTS OF SARS-COV-2 AND ITS CORREALATION WITH INFECTION

Viruses continuously evolve by replication, and new forms of a virus are predicted to develop over time (Yan et al., 2021). Throughout the pandemic, several strains of SARS-CoV-2 have been identified in the United States and around the world. SARS-CoV-2 variants are classified into three categories by a US government interagency group as variant of Interest, variant of concern, and variant of high consequence. The B.1.1.7, B.1.351, P.1, B.1.427, and B.1.429 versions are listed as variants of concern. Variant of concern showing a genetic variation associated with enhanced transmissibility, more serious illness (e.g., increased hospitalizations or deaths), substantial reduction of neutralization by antibodies produced during previous infection or vaccination, decreased efficacy of medications or vaccinations, or diagnostic identification failures for this variant. These having more impact on diagnostics, treatments, or vaccines. Also, there is evidence of reduced neutralization by antibodies generated during a prior infection or vaccine (CDC, 2021a). B.1.1.7, B.1.351, P.1, B.1.429 + B.1.427, and B.1.525 are the five genetic variants of concern of SARS-CoV-2 that have been detected thus far from various geographical locations around the world and their time-dependent appearances are depicted in Figure 21. The different lineage characteristics including origin, mutation in the spike protein and attributes are mentioned in Table 5. RNA viruses, such as SARS-CoV-2, were more susceptible to genetic variation than DNA viruses, resulting in a variety of variants (Khan et al., 2015; Raghuram et al., 2015; Haider et al., 2018). The variants may appear to propagate even more rapidly than the others, contributing to more cases of COVID-19 (Toyoshima et al., 2020). At the starting of 2020, a SARS-CoV-2 mutant with a D614G mutation in the gene encoding the spike protein appeared. The D614G mutation gradually replaced the original SARS-CoV-2 strain discovered in China and had become the dominant type of the virus circulating worldwide. Studies in human respiratory cells and animal models showed that the virus strain with the D614G substitution has higher infectivity and dissemination than the original virus strain. The D614G replacement in the SARS-CoV-2 virus has no impact on the efficacy of current laboratory diagnostics, therapeutics, vaccinations, or public health prevention initiatives (Hou et al., 2020; Plante et al., 2021). A rise in the number of cases would make more demand on health care services, infrastructure and generate more fatalities within our society. Current research indicates that antibodies produced by vaccines administered to Indigenous people respond to these variants (Jeyanathan et al., 2020; Abdool Karim and de Oliveira, 2021). This is also being studied, and new experiments are on the way for better understanding.
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FIGURE 2. The worldwide distribution of circulating SARS-CoV-2 lineages, (A) B.1.1.7, (B) B.1.351, (C) P.1, (D) B.1.429 + B.1.427, (E) B.1.525 on a time scale for South America, Europe United Kingdom, Oceania, North America, Global, Asia, Africa, and Europe-noUK. Source: https://www.gisaid.org/hcov19-variants/for the most recent global SARS-CoV-2 variant as of April 2021.



TABLE 5. Major SARS-CoV-2 lineage: research describes how often a vaccine will protect people affected by these strains.
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WAVES OF SARS COV-2

The second and third waves of COVID-19 are causing anxiety in populations worldwide (Kumar et al., 2020; Van Damme et al., 2020). The mutation in the coronavirus’ genetic code is the well-known source of multiple waves. The virus get more time to mutate and find ways to evade or deceive antibodies if vaccination is done slowly. Experts predict a third COVID-19 wave before the country has a chance to heal. In the United States, three concurrent epidemiological waves of COVID-19 dissemination have been reported, each with three distinct structural types. The first of three waves was catalyzed by early propagation in the United States. On January 26, 2020, the first recorded COVID-19 event in the United States happened in Washington State. By the end of February, the novel coronavirus had dispersed quickly through the continental United States, infecting a variety of environments such as long-term care hospitals, assisted-living facilities, and nursing homes. By mid-march, every state in the United States had recorded incidents. The second COVID-19 wave was presented to all U.S. states by mid-march of 2020. The key cause of the outbreak was long-term population dissemination in densely populated communities and towns. The third COVID-19 wave was presented to all U.S. states after April 2020. The key point of the outbreak was prisons/jails and Immigration and Customs Enforcement (ICE) detention facilities (Long S.W. et al., 2020; Solis et al., 2020). People are becoming tired of the constant restrictions on their travel and other disruptions in their lives and the economic effects of COVID-19, which is exacerbating the situation. However, the most alarming aspect is what we see in terms of demographics and COVID-related symptoms, rather than the rising number of cases and hospitalizations. The spike protein of almost all strains in the second wave has a D614G amino acid substitution, a polymorphism related to improved dissemination and infectivity. The scientific community must be alert and ready to learn about the causes, nature, and mechanism of potential waves of pathogens and the impact on SARS CoV-2 growth and any associated host immune response and therapeutic strategies (Seitz et al., 2020).



CONCLUSION AND FUTURE PERSPECTIVES

The epidemic of COVID-19 swept quickly through China and expanded to more than 216 countries/territories/areas outside of China. Since the sudden emergence and fast spread of COVID-19 threaten public health and the economy, it is important to advance strategies to accommodate the virus’s spread. Identifying the novel coronavirus is progressing, and scientists are concentrating their efforts on developing antiviral therapies and vaccines. This novel virus epidemic has posed a threat to the global economic, medical, and public health system, and only time can tell how the virus’s global spread can affect our everyday lives. Furthermore, future outbreaks related to viruses and pathogens of zoonotic origin are expected to endure. In addition to curbing this outbreak by primary healthcare providers, efforts should also be made to prepare systematic steps to avoid potential zoonotic outbreaks. Care is mostly supportive; the function of antiviral agents has not yet been determined. In hospitals with contact and droplet precautions, prevention includes home isolation of suspected cases and people with mild diseases and stringent infection control measures. The global effect of this latest crisis on public health, social well-being, and economic prosperity is still unknown. Vaccination is needed to combat the COVID-19 virus, and vaccine development is contingent on further research into variant strains.
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by <8.6x to et al., 2021
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