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Abstract: The re-emergence of COVID-19 has sparked controversy around its zoonotic origin, management strategies, risks posed by 
the virus, and the severity of reinfection. While it is widely accepted that the virus originated from animals, the exact source and 
transmission pathway remain unclear. This has led to debates regarding the regulation of wildlife markets and trade, as well as the need 
for more robust surveillance and monitoring systems. Hence, the objective of this review is to provide a brief overview of the disease’s 
biology, preventative strategies, risk factors, degree of reinfection, and epidemiological profile. It offers a thorough examination of the 
disease’s root cause, potential zoonotic transmission, and the most recent preventive measures, like vaccines. In terms of management, 
there is ongoing debate about the most effective strategies to mitigate the spread of the virus. While public health measures such as 
social distancing and mask-wearing have been widely implemented, there are differing opinions on the effectiveness of lockdowns and 
restrictions on public movement. The risks posed by COVID-19 are also a topic of debate, with some arguing that the virus is 
relatively low-risk for the majority of the population while others highlight the potential for severe illness, particularly among 
vulnerable populations such as the elderly or those with underlying health conditions. Finally, the possibility of reinfection has raised 
concerns about the longevity of immunity following infection or vaccination. While some studies have suggested that reinfection may 
be possible and potentially more severe, the overall risk remains uncertain and further research is needed to fully understand the 
implications of reinfection. 
Keywords: Coronavirus, COVID-19, pandemic, SARS-CoV-2, zoonosis

Introduction
The origin of the SARS-CoV-2 virus, which causes COVID-19, is still unclear. It is thought to have started in animals 
and spread to people via a process known as zoonotic transmission. Bats are considered the natural hosts of corona-
viruses, so another animal species likely served as an intermediary for their transfer to humans.1 Researchers are 
currently studying and investigating the specific details of this animal-to-human transmission. Everybody has 
a different tolerance for the intensity of COVID-19. While some people might only have minor symptoms or none at 
all, others might get very sick.

Its severity is regulated by a person’s immune system, age, and underlying medical issues. Although uncommon, 
incidences of SARS-CoV-2 reinfection have been documented, indicating that it is conceivable. Reinfection with 
COVID-19 is typically milder compared to the initial infection. It has been proven that getting vaccinated significantly 
lowers the risk of severe disease and reinfection.2

To effectively manage COVID-19, a combination of approaches is employed, including testing, treatment, immuniza-
tion, and public health initiatives. Public health measures often include advocating for practices such as regularly 
washing hands, wearing masks, maintaining distance from others, and implementing lockdowns or restrictions as needed 
to prevent the spread of viruses. Vaccines have been developed and are currently being widely distributed to reduce the 
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impact of the virus. Therapy primarily focuses on providing supportive care and antiviral treatments, while testing assists 
in identifying and isolating individuals who are infected. Therefore, this review was intended to give new insights on the 
emergence, re-emergence, risk factors, controversies on the transmission and management of COVID-19. In addition to 
addressing public health issues, it tries to initiate scholarly discussions among scientific communities for the upcoming 
research projects.

History
Coronaviruses, which are a family of enveloped positive-sense single-stranded RNA viruses, were first discovered in the 
1960s. The name “coronavirus” comes from the Latin word “corona”, meaning “crown” or “halo”, due to the 
characteristic appearance of the virion under two-dimensional transmission electron microscopy. This appearance 
resembles a crown or halo, hence the name. It is interesting to note that the oldest common ancestor of coronaviruses 
has been estimated to exist as far back as the 9th century BC, based on genetic analyses.3

Severe acute respiratory syndrome coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus 
(MERS-CoV) are associated with more severe respiratory illnesses compared to the strains of COVID-19 that typically 
led to milder clinical symptoms. In 2002, a specific type of beta-coronavirus quickly spread throughout Guangdong, 
China, causing 8000 infections and 774 deaths across 37 countries. Similarly, MERS-CoV was first detected in Saudi 
Arabia in 2012 and led to 2494 confirmed cases and 858 fatalities.4

Severe acute respiratory syndrome was originated in Wuhan, China, when a cluster of atypical pneumonia cases 
surfaced in late December 2019.5 Genetic sequencing studies identified the cause as a new strain of coronavirus, initially 
named novel coronavirus-2019 (2019-nCoV).6 However, the International Committee on Taxonomy of Viruses officially 
designated it as SARS-CoV-2, and the disease caused by this virus was named COVID-19 by the World Health 
Organization (WHO) on February 11, 2020. Unlike other coronaviruses such as SARS-CoV and MERS-CoV, which 
tend to result in severe respiratory illnesses, the subtypes of COVID-19 often lead to milder clinical symptoms.7

The rapid spread of an emerging disease caused by SARS-CoV-2, known as COVID-19, occurred following the initial 
recorded case on December 1, 2019, in Wuhan. The disease swiftly expanded both within China and beyond its 
borders.8,9

Despite initial reports suggesting a rapid spread of the virus, with cases doubling every 7.5 days, the outbreak of 
COVID-19 has quickly reached global proportions in less than three months since its first reported case. After extensive 
analysis, WHO officially declared the COVID-19 epidemic as a pandemic on March 11, 2020.10 As of the beginning of 
September 2020, after a span of eight months since the initial outbreak on December 31, 2019, the global tally of 
confirmed COVID-19 cases has surpassed 27 million, along with nearly 900,000 reported fatalities. These distressing 
numbers reflect the ongoing wave of COVID-19 that the world is currently grappling with, as reported by WHO.

Structure and Composition
Coronaviruses are viruses with a medium size of approximately 125 nm on average. They have a helical shaped 
nucleocapsid, which is unusual for viruses that have RNA with a positive sense.11 These viruses generally have 
a spherical shape that is relatively uniform in size, despite some slight variations. They have a very simple structure, 
as shown in Figure 1.

Coronaviruses are viruses with a unique appearance, characterized by club-shaped spike peplomers covering their 
surfaces.12 Their genome size is larger than most other RNA viruses and encodes five structural proteins: spike, 
membrane protein, nucleocapsid protein, hemagglutinin-esterase glycoprotein, and a small envelope.4,13 The spike 
glycoproteins form the characteristic spikes in the coronavirus “crown” and are important for receptor binding and 
fusion with the host cell membrane, stimulating neutralizing antibodies, and targeting cytotoxic lymphocytes.14 The 
M protein plays a role in viral assembly, while the nucleocapsid protein may regulate viral RNA synthesis and interact 
with the M protein during virus budding.15 The hemagglutinin binds to the host cell surface, allowing the virus to initially 
adsorb to the membrane. The structure of SARS-CoV-2 and the spike-ACE2 complex provide valuable insights for 
understanding disease pathogenesis. Overall, understanding the structure and function of SARS-CoV-2 is essential in 
developing treatments and vaccines to combat the COVID-19 pandemic.
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Etiology
Coronaviruses, lethal infections, can infect both humans and animals. Similar to the common cold, they are known to be 
responsible for about one-third of community-acquired upper respiratory tract infections. According to recent studies, 
coronaviruses are responsible for 5–10% of cases of acute respiratory infections.16 Coronaviruses are a diverse group of 
viruses with single-stranded RNA. They classified into several families, including Roniviridae, Arteriviridae, and 
Coronaviridae.17 There are four genera-Alpha-CoV, Beta-CoV, Delta-CoV, and Gamma-CoV-within the coronavirus 
family.18,19 Beta-CoV can also be separated into five different lineages.20 As of this writing, there are seven different 
types of coronaviruses that have been identified to infect humans. From them, three coronaviruses known as SARS-CoV-1, 
MERS-CoV, and SARS-CoV-2 are particularly concerning as they can lead to severe respiratory illnesses that may even 
result in death. These three coronaviruses belong to the beta coronavirus group. While delta-CoV and gamma-CoV 
coronaviruses are thought to have derived from avian species, based on the examination of their DNA, genetic research 
reveals that alpha-CoV and beta-cov coronaviruses have their roots in bats and rodents.21 Recent research on the genomic 
characterization of SARS-CoV-2 has revealed that it shares approximately 89% similarity in terms of nucleotide sequence 
with a bat SARS-like coronavirus called CovZXC21,13,22 an 82% nucleotide match with the human SARS virus and 64% 
with MERS-CoV.23 SARS-CoV-2, the virus responsible for COVID-19, has a complete genetic sequence spanning from 
nucleotide 29,891 to 29,903. Its genome contains instructions for the production of 16 nonstructural proteins (nsp 1–16) in 
around two-thirds of the 14 open reading frames. The remaining one-third of the genome encodes nine additional proteins, 
alongside the four structural proteins known as spike (S), envelope (E), membrane (M), and nucleocapsid (N). Among 
these, the spike protein plays a crucial role in facilitating the entry of SARS-CoV into host cells.24

Transmission and Zoonotic Potential of COVID-19
Transmission
In addition to respiratory droplets, other transmission methods were seen during the SARS pandemic, including aerosols, 
direct contact with infected surfaces, and fecal-oral transmission.25 The early cases of COVID-19 were likely related to contact 
with infected animals at a seafood market in Wuhan, China, suggesting animal-to-human transmission. The primary route for 

Figure 1 Structure of Coronavirus. 
Note: Used under license from Shutterstock.com.
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COVID-19 transmission from animals to humans is believed to be zoonotic overflow. In the case of COVID-19, it is generally 
accepted that the virus originated in bats and that an intermediate animal host, presumably a pangolin, contributed to the 
virus’s transmission to humans.26 It’s important to remember that researchers are still examining and researching specific 
transmission methods. Regardless matter where COVID-19 originated, according to public health recommendations are 
always advised to stop its spread.

Later, human-to-human transmission of the virus was reported and even considered to be the main form of 
transmission.5,22,27 Respiratory droplets are the means of human-to-human transmission of COVID-19. Respiratory 
droplets from the virus can be released into the air when an infected person coughs, sneezes, talks, or breathes. When 
surrounding people inhale these droplets, an illness may result. The risk of transmission increases with proximity to an 
infected person, usually within 6 feet or 2 meters. The notion of person-to-person transmission of COVID-19 has been 
established further from the study of family clusters.28

On the other hand, the disease is quite new, and insufficient research has been done on its transmission dynamics. SARS- 
CoV-2, the virus causing COVID-19, is believed to be highly contagious, although there is limited research on this topic. It has 
been suggested that the virus has a basic reproduction number of 2.2, meaning that on average, each infected person can 
transmit the infection to two other individuals. While asymptomatic individuals can also spread the virus, the main source of 
infection is usually symptomatic people. Transmission commonly occurs through respiratory droplets released by coughing or 
sneezing.29 Close contact between individuals and closed spaces due to elevated aerosol concentrations was suggested for 
transmission, yet further research is required to establish the transmission dynamics of the virus.

The dynamics of SARS-CoV-2 transmission are influenced by a number of variables, such as the extent of seasonal fluctuation 
in transmission, the length of immunity, the degree of cross-immunity between SARS-CoV-2 and other coronaviruses, and the 
strength and timing of control measures. To accurately predict the dynamics of SARS-CoV-2 transmission, more research is still 
needed on the post-recovery immune response, environmental factors that affect transmission, and seasonal effects.30

However, given that high susceptibility is a key driver, it is still uncertain whether seasonal and geographic differences in 
climate may significantly influence the pandemic course. Studies suggest that the climate may have an impact on the severity 
of SARS-CoV-2.31 The SARS CoV-2 virus exhibits diverse patterns of transmission: Most people do not spread viruses, but 
some do, leading to large numbers of secondary cases in transmission clusters known as super spreading episodes.32

Although this dichotomy may be oversimplified, droplet and aerosol transmission can be difficult to distinguish in 
clinical settings. Droplets are typically thought of as particles larger than 5 m that fall to the ground within approximately 
6 feet and aerosols as particles smaller than 5 m that can remain suspended in the air for extended periods of time.33 

Respiratory transmission is the primary method by which SARS-CoV-2 spreads. It also emphasizes the significance of 
respiratory transmission and that ventilation plays a role in either preventing or facilitating spread.34

The relative risk of frequent transmission of SARS-CoV-2 is regarded as low in comparison to direct contact, droplet 
transmission, or airborne transmission because of the numerous parameters determining the efficacy of environmental 
transmission. However, the percentage of SARS-CoV-2 infections that are contracted through surface transmission is 
unknown.35 An overview of the various SARS-CoV-2 transmission routes has been provided in Figure 2.

Figure 2 Various SARS-CoV-2 transmission mechanisms.
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Although the virus can spread between cats and ferrets and replicates efficiently in cats,36 there have been no 
verified examples of domestic pet-to-human transmission. Despite the presence of viral RNA in feces, there is 
currently no evidence to support the fecal-oral infection of SARS CoV-2 in people, and there is also very little 
evidence for vertical transmission.37 SARS-CoV-2 transmission from person to person most frequently occurs when 
a person is in the infectious stage of the illness or is a carrier who exhibits no symptoms or only moderate symptoms. 
Droplets, infected hands, skin-to-skin contact, and contact with inanimate surfaces are the primary factors of virus 
transmission.38

Zoonotic Potential of COVID-19
The term zoonosis refers to the transmission of diseases and infections between animals and humans in a natural manner. 
The zoonotic potential of COVID-19 refers to the capacity of the disease to transmit from animals to humans. Zoonotic 
diseases are caused by pathogenic microorganisms, such as viruses or bacteria, that are transmitted from animals to 
humans through contact with animal blood, feces, or saliva.39 The high infectivity and transmissibility of COVID-19 
have raised concerns about its zoonotic potential and the possibility of future outbreaks. Understanding the zoonotic 
potential of COVID-19 is crucial for preventing future pandemics caused by similar viruses.40 This includes the need for 
better surveillance of animal-borne diseases and improved practices on the handling and sale of live animals for 
consumption.

Emerging viral diseases are illnesses that undergo a process of adapting to new hosts and vice versa. They originate in 
one organism and subsequently transfer to another, resulting in the development of diseases. The unanticipated effects of 
coronavirus infection on the general public’s health can occur when they infect humans over the species barrier. SARS- 
CoV-2 infection exhibits a higher transmission rate than other closely related SARS-CoV infections. In-depth knowledge 
about the history, entry mechanism, and structure of SARS-CoV-2 has provided valuable insights into disease pathogen-
esis and facilitated the development of vaccines and drugs.41

Studies have indicated that zoonotic diseases, which are newly identified or emerging pathogens, are three times more 
prone to be influenced by socioeconomic, environmental, and ecological factors.42 To put it another way, the bulk of 
recently discovered infections-roughly 66% of them-come from animals, primarily wildlife. Similarly, various viruses 
that affect humans have their origins in animals, suggesting the possibility of cross-species transmission.43 Pathogens that 
first infect animals can undergo evolutionary changes that enable them to infect humans, thus becoming novel human 
pathogens. Scientific studies have also suggested that certain contemporary viruses have roots in the earliest ancestors of 
mammals and have coevolved with humans over time.

There is ongoing debate regarding the source of human coronaviruses. According to one concept, the viruses may 
have animal origins and spread to people through the ingestion of contaminated food. Another hypothesis suggests that 
the viruses undergo mutations and evolve into new infectious agents. Recent reports from the COVID-19 outbreak in 
Wuhan, China, indicated that many patients who contracted the disease had connections to the Huanan Seafood Market, 
suggesting a possible zoonotic origin.44–46 Additional research on gene characterization indicated that alpha-cov and 
beta-cov have their genetic origins in bats and rodents. Conversely, delta-cov and gamma-cov are believed to have 
genetic origins in avian species. Similarly, genomic characterization studies revealed an 89% nucleotide similarity 
between SARS-CoV-2 and a bat coronavirus called SARS-like CoVZXC21.47 In addition, the virus was extracted 
from various animal species such as camels, masked palm civets, mice, canines, and felines.4,48 The recurring appearance 
and spread of CoVs pose a significant risk to public health. This indicates the potential for transmission of these new 
CoVs from animals to humans and between humans. The ongoing alterations in ecology and climate increase the 
probability of future incidents where such infections arise.49

In the context of the COVID-19 pandemic caused by the SARS-CoV-2 virus, it is most likely that the virus was 
transmitted to humans through direct or indirect contact with unidentified animals or their products. The exact animal 
reservoir for the virus is still unknown, making it premature to categorize it as a zoonotic disease. To effectively combat 
the pandemic, it is crucial to determine the zoonotic source of SARS-CoV-2. Various studies have shown that the virus 
can infect both laboratory and wild animals, indicating that different hosts may be susceptible to this novel coronavirus. 
These findings suggest that several mammal species could potentially serve as intermediate hosts for SARS-CoV-2.50
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The imminent threat posed by horseshoe bats, which are located more than 1500 kilometers away from Yunnan 
Province, was discovered as a result of increased monitoring during the SARS outbreak, which generated the following 
seeming mystery: How did SARS-CoV-2 reach Wuhan? The wide geographic distribution of the probable reservoir hosts, 
including the intermediate (Rhinolophus affinis) horseshoe bat species, which are known to harbor sarbecoviruses, 
suggests that focusing just on Yunnan is unnecessary.51 The genetically closest bat sarbecoviruses are thought to have 
shared a common ancestor with SARS-CoV-2 at least 40 years ago, supporting this claim. However, knowledge 
originating from the scientific community is continually changing on the issue; this virus has never been found in 
humans before. These results show that they came from animals or animal products, even though their exact animal 
origin is uncertain.

Risks Factors and Severity of COVID-19 Reinfection
Risk Factors
Key COVID-19 risk factors work together and can have a variety of distinct influences on one another’s occurrences and 
outcomes. Despite the fact that the virus can infect people of various ages and health conditions, there are some risk 
factors that raise the possibility of developing a serious illness or dying from COVID-19. Therefore, it is crucial to 
comprehend the risk factors for severe COVID-19 both in the therapeutic setting and at the epidemiological level. The 
following are some of the main COVID-19 risk factors:

Host Risk Factors
Elderly persons, especially those over 65, are more likely to get serious disease from COVID-19 or perhaps pass away 
from it.52 People who have chronic conditions like diabetes, heart disease, lung disease, and obesity are at a higher risk of 
contracting COVID-19 and can experience more severe symptoms.53 People are also more at risk if their immune 
systems are weak due to underlying illnesses, drugs, or medical procedures.54 COVID-19 is more likely to be contracted 
by those who reside or work in crowded environments, such as nursing homes, jails, or meat processing facilities. Many 
racial and ethnic groups, particularly Black and Hispanic communities, have higher rates of hospitalization and death 
from COVID-19 because to underlying health disparities and social determinants of health.55 It is essential to take 
preventative measures, such as using a mask, often washing your hands, keeping your distance, and being immunized, in 
order to help halt the spread of COVID-19.

Environmental Risk Factors
Environmental risk factors for COVID-19 include exposure to the virus in indoor or poorly ventilated spaces, proximity 
to infected individuals, and contact with contaminated surfaces. Additionally, air pollution and poor air quality may 
increase the risk of COVID-19 infection and severity of symptoms.56 People living in crowded living conditions and 
those with poor access to basic hygiene facilities such as handwashing may also be at a higher risk of contracting the 
virus. Overcrowded or communal living situations, such as nursing homes, prisons, and homeless shelters, can increase 
the spread of COVID-19.57 People who work in certain industries, such as healthcare, food service, and transportation, 
are at higher risk of exposure to COVID-19. People who have lower incomes and limited access to healthcare may be at 
higher risk of COVID-19 due to underlying health conditions and less access to testing and treatment.58 Education is also 
another socio-economic risk factors because of people with lower levels of education may be less likely to have access to 
accurate information about COVID-19 and preventative measures.59 It’s important to address these socio-economic risk 
factors in order to reduce the disparities in COVID-19 outcomes among different populations. Additionally, following 
public health guidelines to reduce the risk of COVID-19 transmission in all settings in very crucial.

Agents Risk Factors
One of the risk factors, agents risk factor, makes some people more likely to contract COVID-19 and experience severe 
symptoms. COVID-19 can spread through respiratory droplets when an infected person talks, coughs or sneezes. The 
amount of virus in an infected individual’s respiratory secretions can affect the likelihood of transmission. The virus can 
mutate and lead to the emergence of new strains, which can potentially increase its transmission and severity. COVID-19 
can survive on surfaces for several hours or even days, allowing it to be transmitted from contaminated surfaces.60 The 
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virus has an incubation period of up to 14 days, which means an infected person may not show symptoms during this 
period and unknowingly spread the virus to others. It is important to note that these agent risk factors interact with other 
factors such as host susceptibility and environmental factors, which can also influence the transmission and severity of 
COVID-1961 The fundamental triads of analytical epidemiology for risk factors for COVID-19 are shown in Figure 3. 
The likelihood of severe COVID-19 infections can therefore be increased by viral agents like SARS-CoV-2. In order to 
lower the risk of infection and serious disease, it is crucial that people take precautions against viral exposure.

Severity of Reinfection
The severity of a reinfection with COVID-19 can vary based on the patient’s age, any underlying conditions, and the 
body’s immunological response. The second infection might not be as terrible as the first, according to some evidence, 
though.62 After contracting SARS-CoV-2, people’s immune systems respond to defend against the virus, most notably by 
generating antibodies. This immune response can provide excellent protection against infection with the same or different 
SARS-CoV-2 strains for some months, but over time, this defense deteriorates. Despite the presence of herd immunity 
resulting from natural infection, it is possible for SARS-CoV-2 to continue spreading among humans. This was 
demonstrated in August 2020 when the first case of COVID-19 reinfection was identified in Hong Kong. A 33-year- 
old man, who showed no symptoms, was found to be infected with two different strains of the virus. To put it simply, the 
virus can still circulate even when people have previously been infected and have developed immunity.63

Results from animal studies showed that after an initial SARS-CoV-2 infection lasting between 21 and 28 days, there 
was a risk of re-infection with the same or a different strain, suggesting that people may also be susceptible to re- 
infection.64 Although there have been confirmed occurrences of COVID-19 reinfection, the severity of illness might vary 
significantly. The second time around, some people get sicker but less severely while others could have worse 
symptoms.65 It is significant to highlight that reinfection is still very uncommon and that most COVID-19 survivors 
develop some degree of immunity that can act as defense against subsequent infections. Nonetheless, it’s still crucial to 
maintain precautions to stop the virus from spreading, such as donning masks, engaging in social isolation, and 
constantly washing hands.66

Figure 3 The Basic Triads of Analytical Epidemiology of COVID-19 Risk Factors.
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Prevention and Treatment
The preferred method to prevent the spread of COVID-19 is to take precautions like wearing a mask, using physical 
distance, routinely washing your hands, avoiding crowded places, and remaining at home when you are sick. Since 
COVID-19 does not presently have a known cure, treatment focuses on symptom management and avoiding complica-
tions. With over-the-counter drugs, relaxation, and fluids, mild symptoms can be treated. Hospitalization may be 
necessary in more serious situations for mechanical ventilation or oxygen therapy. To prevent the spread of COVID- 
19, it’s critical to keep educated and adhere to health experts’ recommendations.67 Here are some key points for the 
prevention of COVID-19:

Vaccines
Viruses have remained a significant worry since their discovery, posing a challenge in terms of prevention and treatment. 
One of the reasons for this challenge is their constant adaptation and change as they spread. The COVID-19 pandemic, 
which originated in China in December 2019, has had a profound impact on a vast number of individuals across the 
globe. As of July 2022, there have been more than 546 million confirmed cases and over 6.3 million reported deaths 
worldwide.68 Prioritizing vaccination and antiviral medication therapy should be the main goals in the fight against viral 
infections. Considering that the COVID-19 pandemic is still ongoing, it is crucial to create community-level protection 
by either vaccine or natural infections. In order to properly stop the virus’s spread, which is still causing morbidity and 
fatalities all over the world, this is crucial.69

As a result, many pharmaceutical corporations and university research organizations have begun developing SARS- 
CoV-2 vaccines based on both traditional and genetic or viral vector platforms.70 Due to recent progress in vaccine 
development, various national and international drug regulatory agencies have been able to grant emergency use 
authorizations (EUAs) for multiple COVID-19 vaccine candidates within a year of the release of the virus genome 
sequence, despite the typical requirement for a longer timeframe.71 There are now approximately 270 COVID-19 vaccine 
candidates in development, with over 90 in clinical studies. Nucleic acid vaccines (RNA and DNA), adenoviral-vectored 
vaccines (human and simian replication-deficient and replication-competent), whole-cell inactivated virus, subunit 
protein vaccines, and virus-like particles are among them.72

For use in emergencies worldwide, several vaccines have received approval from the World Health Organization. 
Since both SARS-CoVs bind to the same ACE2 receptors in human lung tissue, SARS-CoV-2 is believed to have 
evolved from the SARS-CoV seen in bats. In addition, the genomic size of each is approximately 30 kb. With SARS-like 
coronaviruses (beta coronaviruses) found in Chinese bats, SARS-CoV-2 shares 89% of its nucleotides.73

The forefront of vaccine research is currently focused on mRNA vaccines, specifically the ones developed by Pfizer/ 
BioNTech (BNT162b2) and Moderna (mRNA-1273) for COVID-19. These mRNA vaccines have the distinction of being 
the first authorized immunizations for human use. Over the last two decades, extensive research has been conducted on 
developing mRNA vaccines against various viruses like rabies, influenza, and zika.74 The mRNA vaccines, namely lipid 
nanoparticle-encapsulated mRNA-based vaccines, contain genetic instructions encoding the full-length prefusion- 
stabilized spike protein of the SARS-CoV-2 virus. Both young and old adults showed dose-dependent neutralizing 
activities in response to the BNT162b2 vaccine.75 The vaccine also enhanced the immune response, specifically the 
activity of antibody-dependent cellular cytotoxicity, in both individuals who had not been previously exposed to the virus 
and those who had been infected before.76 Mostly, mRNA vaccines have several advantages, such as scalability, fast 
design and development, safety, and lack of infectious agent handling, and can induce humoral and cellular responses.77

One of the most recent methods for developing vaccines is the use of viral vectors. Adenoviral vector vaccines, like 
mRNA vaccines, have emerged as a recent advancement in the field. However, they have been utilized as a means of 
delivering genes in gene therapy for a long time. Adenoviral vector vaccines offer certain benefits over mRNA vaccines, 
such as being more cost-effective and having the ability to remain stable at different temperatures.78 Additionally, they 
have good safety profiles and can, with a single dose, generate strong humoral and cellular responses. The candidate is 
the viral vector vaccine developed by Oxford University and AstraZeneca. It was one of the first to begin clinical trials 
and the only one using a weakened chimpanzee adenovirus (ChAdOx1) platform to circumvent the issue of preexisting 
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immunity against the vector considering that very few, if any, humans would have had prior exposure to a simian virus. 
The wild-type SARS-CoV-2 spike protein’s codon information has been engineered into the ChAdOx1 vector.79

There have been several variants that have evolved as the SARS-CoV-2 pandemic continues to spread worldwide. 
Currently available SARS-CoV-2 vaccines that are approved for emergency use have demonstrated some advantages in 
terms of offering sufficient protection against new variations.80 On July 1, 2021, Johnson & Johnson reported promising 
results from their research, showing that their one-dose COVID-19 vaccine provided robust and durable protection 
against the fast-spreading Delta variant as well as other commonly found strains of the SARS-CoV-2 virus.81 Despite the 
success of vaccines against recently discovered variations, the epidemic continues to claim thousands of lives. These 
findings call for an efficient and proactive immune response against SARS-CoV-2 strain variations that have undergone 
mutation and genetic drift. Controlling a pandemic such as COVID-19 also requires an understanding of the likely 
zoonotic origin and the implementation of various preventive measures.

Convalescent Plasma
Convalescent plasma (CP) was a readily available treatment option for COVID-19 at the start of the pandemic when 
neither a vaccine nor monoclonal antibodies were available. Additionally, due to this, low-resource countries all around 
the world have begun utilizing convalescent plasma.82 According to studies, individuals who received convalescent 
plasma had shorter hospital stays and lower mortality rates than those who did not receive it. The evidence suggests that 
convalescent plasma, obtained from individuals who have recovered from viral infections, can be used as a treatment 
option with low risk of severe adverse effects. Therefore, it may be beneficial to conduct studies to evaluate the 
effectiveness and safety of convalescent plasma transfusion in individuals infected with the SARS-CoV-2 virus.83 

Additionally, COVID-19 progression was slowed down by early treatment of high-titer convalescent plasma against 
SARS-CoV-2 to mildly unwell older infected individuals.84

The use of convalescent plasma for COVID-19 treatment may have had an impact on the formation of SARS-CoV-2 
subtypes, in contrast to its antiviral effect. This issue was developed in response to a report that suggested that CP therapy 
in an immunosuppressed patient with COVID-19 was responsible for the emergence of novel SARS-CoV-2 mutations. 
SARS-CoV-2 mutations that were immune to antibodies, such as the vaccine-resistant E484K mutation, were chosen as 
the virus repeatedly passed through CP.85 Convalescent plasma should therefore be administered with caution if it is 
necessary to treat COVID-19.

Antiviral Agents
Since its occurrence, several antiviral drug regimens, such as corticosteroids, hydroxychloroquine, and ribavirin, have 
been developed and proposed for the treatment of COVID-19. However, their prospective therapy for COVID-19 is not 
yet fully utilized due to the low quality of the data, the variability of interventions, and the indications.86 Consequently, 
there are no currently approved specific antiviral agents targeting SARS-CoV-2. However, there are some antiviral drugs 
that have been approved for emergency use in some countries, including remdesivir and lopinavir/ritonavir, that are still 
under investigation for possible chemotherapy.87 In one COVID-19 patient in the United States, there have been reports 
suggesting that remdesivir might have an antiviral effect. Currently, there are ongoing randomized controlled trials to 
assess the safety and effectiveness of remdesivir.88 Furthermore, there is ongoing debate regarding the use of corticos-
teroid treatment for lung injury caused by COVID-19.89,90 This is because it can potentially delay the clearance of the 
viral infection and lead to complications. Since there are currently no effective vaccines or antiviral medications available 
for the variants of the SARS-CoV-2 virus, it is crucial to explore alternative treatment strategies, particularly for severe 
cases. Nonetheless, preventive measures such as vaccination, wearing masks, and practicing social distancing continue to 
play a vital role in controlling the spread of COVID-19.

Concluding Remarks
The origin of the COVID-19 virus is still a topic of controversy. This review was sought to update readers’ knowledge of 
COVID-19, its potential zoonotic spread, Management, Risks, and Severity of Reinfection. Many scholars believe that 
COVID-19 can be related to animals or products made from them, even though this is not yet conclusively shown. Some 
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of the scientists even speculate that the virus may have undergone a protracted evolutionary process to develop its current 
traits. Several presumptive hypotheses have been put forth on the origin of the human coronavirus. To date, there have 
been conflicting dilemmas regarding the origin of the human coronavirus. Some people claim that viruses underwent 
mutations and turned into new infectious diseases. Investigations have led some scientists to hypothesize that both 
humans and animals may have unknowingly consumed the virus. By evaluating the available information regarding the 
origin of SARS-CoV-2, we suggested that the genesis was most likely zoonotic or spread from an animal source to 
humans. Despite significant efforts to stop the spread of this new virus, fresh instances and different varieties have been 
appearing in the world, haunting people’s lives and constituting a pandemic threat even now. Re-emerging COVID-19 
cases have raised concerns about the risks of severity of reinfection and the management of the disease. Studies suggest 
that reinfection may result in more severe symptoms or lead to long-term complications. However, more research is 
needed to fully understand the risks of reinfection and how to manage it effectively. An efficient and proactive immune 
response is required to resist the many SARS-CoV-2 strain variations that have undergone mutation and genetic drift. In 
this context, a number of effective immune response-stimulating vaccines, including those based on mRNA, have been 
available. Understanding the probable zoonotic genesis of a pandemic like COVID-19 is equally crucial, as are the need 
for many preventative actions. Overall, it is important to continue to monitor the situation closely, and to implement 
appropriate measures to control the spread of the virus. Vaccination remains a key tool in this fight, as it can help to 
reduce the severity of the disease, as well as the risk of transmission and reinfection.
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