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Abstract: Emerging infectious diseases (EIDs) continue to be a problem all across the world, but in certain areas
the threat is greater than in others. The detection of new diseases will aid in the focus of surveillance efforts.
Specifically, identifying a "patient zero" is critical step to help limit further transmission. In fact, several factors
have been found to contribute to emerging infectious diseases emergence and transmission. Antigenic drift is
an important factor that affects vaccine effectiveness and it is important for scientists and healthcare providers
alike to understand how this process works in order to ensure that people receive effective vaccinations against
infectious diseases. However, recent advances in biotechnology, immunology and artificial intelligence have
enabled us to make progress in diagnosis, treatment, prevention and control of infectious diseases. The fight
against infectious diseases will always be ongoing, but the advancement of bioscience offers a promising
outlook for the near future. In the last two decades, several high impact zoonotic disease outbreaks have been
linked to bat-borne viruses. These include SARS coronavirus, Hendra virus and Nipah virus. In addition, it has
been suspected that ebolaviruses and MERS coronavirus are also linked to bats. It is being increasingly accepted
that bats are potential reservoirs of a large number of known and unknown viruses, many of which could
spillover into animal and human populations. In this article, we discuss the potential risk factors that contribute
in emerging infectious diseases. Also, we discuss the management of disease prevention and control.
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1. Introduction:

Emerging infectious diseases (EIDs) continue to be a problem all across the world, but in certain
areas the threat is greater than in others. The detection of new diseases will aid in the focus of
surveillance efforts [1]. Specifically, identifying a "patient zero" is critical step to help limit further
transmission. Another factor to limit infectious diseases is to preserve the forestry areas. Yet, during
the last 40 years, Southeast Asia has had the highest incidence of deforestation worldwide, with a
degradation of 30% of woodland [2].

In the last two decades, several high impact zoonotic disease outbreaks have been linked to bat-
borne viruses. These include SARS coronavirus, Hendra virus and Nipah virus [3]. In addition, it has
been suspected that ebolaviruses and MERS coronavirus are also linked to bats [4]. It is being
increasingly accepted that bats are potential reservoirs of a large number of known and unknown
viruses, many of which could spill-over into animal and human populations. However, our
knowledge into basic bat biology and immunology is very limited and we have little understanding
of major factors contributing to the risk of bat virus spillover events [4].

A recent phylogenetic study has provided strong evidence that viruses isolated from bats in
China are clustering by geographical location rather than by bat species [5], suggesting that high
contact rates among specific bat species favor the spread of Coronaviruses (CoVs). Notably, only a
small minority of the estimated 1,240 bat species has been tested for CoVs. It is likely that many more
CoVs could be discovered in bats. Although 31% of bat-borne viruses are CoVs [6]. only 6% of all
CoV sequences in GenBank are from bat CoVs. Even though the direct transmission of bat CoVs to
humans has not been evidenced yet, the creation of conditions for more frequent encounters between
bat CoVs, domestic animals and humans poses a significant threat for the future [7].
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The risk associated with a higher biodiversity of bats and a higher density of bat populations in
close proximity to humans [8]. Anthony and colleagues have estimated that there are at least 3,204
CoVs currently circulating in bats [9]. Whatever the accuracy of that prediction, it remains obvious
that the risk for new viruses to emerge from bats is probably very high. By being one of the regions
of the world where population growth is the strongest, where sanitary conditions remain poor and
where the deforestation rate is the highest, Southeast Asia meets every condition to become the place
of emergence or re-emergence of infectious diseases [2].

Unfortunately, the problem of bat-borne viruses is not restricted to CoVs. Among the 60 viral
species reported to be associated with bats, 59 are RNA viruses which might possibly be
responsible for emerging and re-emerging infectious diseases in humans [10].

The lack of understanding of how climate change and environmental degradation contribute to
the emergence and spread of infectious diseases. While there is evidence that changes in temperature,
precipitation, and land use can affect the distribution and abundance of disease vectors and hosts,
more research is needed to fully understand the complex interactions between environmental factors
and infectious disease dynamics. Additionally, there is a need for more studies that explore how
human activities such as deforestation, urbanization, and global travel contribute to the emergence
and spread of infectious diseases. Understanding these risk factors can inform public health strategies
aimed at preventing or mitigating outbreaks of emerging infectious diseases. Thus, in this review
article, we discuss the potential risk factors that contribute in emerging infectious diseases. Also, we
discuss the management of disease prevention and control.

2. Deforestation:

The global rate of tropical deforestation appears to be increasing readily; between 2000 and 2005,
more than  2.3% of  the tropical humid forests were cleared [11].
Infectious diseases can emarge as a result of deforestation, population growth, livestock farming, an
d the trade in wild animals. (Figure 1). The loss of natural habitats and biodiversity disrupts the
balance between wildlife and ecosystems. As humans encroach upon natural habitats, animals are
forced into closer proximity with domestic animals and humans, increasing the chances of pathogen
transmission. Environmental degradation, deforestation, and urbanization further amplify this risk.

Viral transmission is accelerated by human-caused deforestation. The borders of tropical woods
are where cases of viruses spreading from wildlife to humans most frequently occur. Here,
deforestation is fostering more interactions between people and animals in their natural settings.

Fatal diseases such as yellow fever, malaria and Ebola jumped from one species to another at the
margins of forests. Deforestation has frequently contributed to these incidents. Demand for four
commodities —beef, soy, palm oil, and wood products—is the cause of more than 50% of the world's
tropical deforestation. Deforested areas replace mature biodiverse tropical forests, with mono-crop
fields and pastures that are foreign to the land [12].

Isolated Animals living in remaining native vegetation attempt to adapt to their new habitat [13].
Additionally, when people live in these forests, wildlife and human interaction may become more
frequent. New adventurous animals could consequently move into this contact region. For instance,
yellow fever is a virus spread by mosquitoes [14]. The virus that causes it lives in primates and is
spread by mosquitoes. These tend to live close to where these primates live [14]. Perhaps, the most
serious health danger posed by arboviral emergence is from widespread tropical urbanization and
the colonization of this increasing territory by the extremely anthropophilic (attracted to humans)
mosquito, Aedes aegypti [15].

Between 2016 and 2018, South America witnessed its largest number of yellow fever cases in
decades. The extremely vulnerable Atlantic Forest of Brazil was mostly affected [16]. This biodiverse
area has shrunk to 7% of its original forest cover due to deforestation. One study has shown that
shrinking habitat increases the concentration of primates [17]. It demonstrates that forest
fragmentation led to a greater density of primates, which in turn leads to pathogens becoming more
common. Several studies have also shown that deforestation and forest fragmentation were
associated with Ebola outbreaks between 2004 and 2014 [18, 19]. Nevertheless, the development of
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technologies has given researchers the ability to continue studying the disease ecology caused by
deforestation. Maybe, the most serious health danger of deforestation is increasing Human-wild
animals contacts and zoonotic spillover.
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Figure 1. The loss of natural habitats and biodiversity, wild animal trade, and intensification of
agriculture are key factors contributing to increased contact and zoonotic spillover, leading to the
emergence and spread of infectious diseases. These factors are interconnected and pose significant
risks to human health. Understanding the interconnectedness of these factors is crucial for
implementing effective measures to mitigate the risks and prevent future outbreaks of infectious
diseases. By addressing the loss of natural habitats, regulating the wild animal trade, and promoting
sustainable agriculture practices, we can reduce contact and zoonotic spillover, safeguarding both
human health and biodiversity.

2.1. Consequences of deforestation:

2.1.1. Transmission bottlenecks:

Transmission bottlenecks are a phenomenon in which a population of organisms experiences a
sudden decrease in size due to environmental or other factors. This can have serious evolutionary
consequences, as the reduced population size can lead to a decrease in genetic diversity and an
increased risk of extinction [20].

When a population of viruses experiences a transmission bottleneck, the number of individuals
is severely reduced, which means that the gene pool is also reduced. Therefore, increase genetic drift.
Consequently, loss of genetic variation and an increased risk of extinction due to the lack of diversity
[20].
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Transmission bottlenecks can also lead to an increase in mutation rates. When a population
experiences a bottleneck, there is less genetic variation and therefore fewer beneficial mutations that
could potentially be passed on to future generations. This means that any mutations that do occur
are more likely to be deleterious and could further reduce the fitness of the population of viruses [20].

Overall, the data specifies that transmission usually results in a stringent bottleneck which
significantly reduces the diversity of the original population. However, there are instances where
transmission bottlenecks appear to be wide enough to allow for rare variants to pass through [21].
Determining the host and viral factors that affect the transmission bottleneck is a critical step in
formulating strategies to control viral spread.

2.1.2. Zoonotic spillover events:

Zoonotic spillover events are a major threat to human health, as they can cause the spread of
infectious diseases from animals to humans [22]. These events occur when a virus or bacteria that is
normally found in an animal species is transferred to humans, either through direct contact or
through the environment. This can lead to serious health consequences, including death [23].

The most common zoonotic spillover event is the transmission of viruses from animals to
humans. This can happen when an animal carries a virus that is not normally found in humans and
then transmits it to a human through contact or by shedding the virus into the environment [22].
Examples of this include avian influenza, SARS-CoV-2, and Ebola. In addition, some bacteria and
parasites can also be transmitted from animals to humans in this way.

The consequences of zoonotic spillover events can be severe for both humans and animals alike.
For humans, these events can lead to serious illnesses such as respiratory infections, gastrointestinal
illnesses, and even death in some cases. In addition, these events can also have economic impacts due
to lost productivity and increased healthcare costs associated with treating those affected by the
disease.

To reduce the risk of zoonotic spillover events and their associated consequences for both
humans and animals alike, it is important for people to practice good hygiene when handling animals
or their products (such as meat or eggs). It is also important for people who work with animals (such
as farmers) to take precautions such as wearing protective clothing and using disinfectants when
handling animals or their products [23]. Finally, it is important for governments and organizations
around the world to invest in research into zoonotic diseases so that we can better understand how
they spread and develop strategies for preventing them from occurring in the first place [24].

3. Wild animals:

The wild animal trade involves the capture, transportation, and sale of live animals, legally and
illegally. This global industry brings together diverse wildlife species, creating opportunities for
pathogen exchange and adaptation. Stressful conditions during capture and transport compromise
the animals' immune systems, making them more susceptible to infections. The mixing of different
animal species in close proximity further increases the risk of zoonotic spillover (Figure 1).

The public health burden that is presented by zoonoses includes outbreaks of pathogens such as
Ebola virus, influenza A virus (HIN1) and Middle East respiratory syndrome coronavirus (MERS-
CoV), as well as the ongoing transmission of endemic pathogens, such as Salmonella spp., and West
Nile virus [25].

The ecological, financial, and governmental organizations are significantly and permanently
impacted by zoonotic spillover and the consequent rise of diseases. Spillover infection must be
recognized and avoided in order to stop outbreaks and reduce the epidemic of infectious diseases
[22] . The study of the mechanisms that causes spillover is deeply concerned with contacts between
wildlife, mankind, microbes, and the habitats in which they live. As a result, it is acknowledged that
integrative techniques enable a more thorough understanding of spillover events [26].

The vast genetic diversity and wide geographical distribution of the various bat viruses detected
so far suggest that we will likely see more and more disease outbreaks caused by bat viruses in the
future. Among the ‘known unknowns’, bat coronaviruses may be a particularly likely cause of future
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spillover into both human and livestock populations due to their already established wide genetic
diversity in bats around the world [27], their large positive strand RNA genome size with a high rate
of recombination, and documented spillover events in both humans and animals[27].

Live animal markets, also known as wet markets, are a common sight in tropical and subtropical
regions of the world, particularly in Asian and African countries and those where they have migrated
[28]. These markets provide a wide variety of vertebrate and invertebrate animals (aquatic and
terrestrial) to their customers, often located near other markets that sell fish, red meat, or prepared
food. Unfortunately, these live animal markets have been identified as a potential source of zoonoses
[28]. The problem arises from the fact that different species of animals from various origins,
ecosystems, and taxonomic groups are caged together in close quarters with unsanitary conditions.
This leads to the exchange of pathogenic and parasitic microorganisms between them, which can
cause zoonoses and outbreaks of EIDs [28].

4. Animals agriculture:

Animals have been a part of human life since the dawn of time. They provide us with food,
clothing, and companionship. But animals can also be a source of disease transmission to humans.
This is especially true in the agricultural industry, where animals are kept in close quarters and are
exposed to a variety of pathogens [29] (Figure 1).

The most common way that diseases are transmitted from animals to humans is through contact
with animal products such as meat, milk, eggs, or hides. These products may contain bacteria or
viruses that can cause illness in humans if they are not properly handled or cooked. Additionally,
some viruses can be spread through the air when an infected animal coughs or sneezes near a person
[30].

In addition to direct contact with animal products or exposure to airborne viruses, some diseases
can also be transmitted indirectly through contaminated water or soil. For example, E. coli bacteria
can contaminate water sources used for irrigation and drinking water for both animals and humans.
This contamination can lead to serious illnesses such as diarrhea and kidney failure in both species if
not treated promptly [31].

To reduce the risk of disease transmission from animals to humans in agricultural settings, it is
important for farmers and ranchers to practice good hygiene and sanitation practices on their farms
[32]. This includes regularly cleaning and disinfecting all surfaces that come into contact with animals
or their products as well as providing clean drinking water for both humans and animals on the farm.
Additionally, farmers should ensure that all animal products are cooked thoroughly before being
consumed by humans.

It is also important for farmers to vaccinate their animals against common diseases that could
potentially be transmitted to humans such as coronaviruses or avian influenza [33]. Vaccinating
livestock against these diseases helps reduce the risk of transmission from infected animals to people
who come into contact with them either directly or indirectly through contaminated food products
or water sources [33].

5. Management of the disease’s prevention and control:

In the current era of global health, the management of disease prevention and control is a critical
component of public health. With the increasing prevalence of infectious diseases, chronic conditions,
and environmental hazards [34], it is essential that governments and healthcare organizations have
effective strategies in place to manage these threats.

The first step in managing disease prevention and control is to identify the risk factors associated
with each disease. This includes understanding the epidemiology of the disease, its transmission
routes, and any potential interventions that can be implemented to reduce its spread [34]. Once these
risk factors are identified, public health officials can develop targeted strategies to reduce their impact
[34]. For example, if a particular disease is spread through contaminated water sources, then
interventions such as water purification or improved sanitation practices can be implemented to
reduce its transmission.
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Once risk factors have been identified and interventions developed, it is important for public
health officials to monitor their effectiveness in preventing or controlling the spread of a particular
disease [34]. This includes tracking changes in incidence rates over time as well as evaluating any
new interventions that may be implemented. By monitoring these changes, public health officials can
determine whether existing interventions are working or if new ones need to be developed [34].

Finally, it is essential for public health organizations to engage with communities when
developing strategies for managing disease prevention and control [35]. This includes educating
communities about the risks associated with certain diseases as well as providing resources for
individuals who may be at higher risk due to their age or other factors. By engaging with
communities in this way, public health organizations can ensure that their strategies are tailored to
meet local needs and are more likely to be successful in preventing or controlling a particular disease
[35].

6.1. drug resistant:

The rise of drug-resistant infectious diseases is a growing global health concern. As bacteria and
other pathogens become increasingly resistant to antibiotics, the ability to effectively treat and
prevent infections is becoming more difficult [36]. This has led to an increase in the spread of
infectious diseases, resulting in a greater burden on public health systems around the world.

Drug resistance occurs when bacteria or other pathogens evolve to become resistant to the drugs
used to treat them [37]. This can happen naturally, but it is often accelerated by overuse or misuse of
antibiotics [38]. When antibiotics are used too frequently or inappropriately, it can lead to the
development of drug-resistant strains of bacteria that are more difficult to treat. This is especially
concerning for diseases such as tuberculosis, which can be fatal if not treated properly [39].

The spread of drug-resistant infections has been exacerbated by global travel and trade, which
allow for the rapid spread of pathogens from one region to another [40]. In addition, poverty and
inadequate access to healthcare can contribute to the spread of drug-resistant infections as people
may not have access to proper diagnosis and treatment [41].

In order to address this issue, it is important that governments take steps to reduce overuse and
misuse of antibiotics. For example, various substitute medications have been experimented with,
such as antihistamines, anesthetics, NSAIDs, antipsychotics, and cardiovascular drugs. Fecal
microbiota transplantation (FMT) is a significant alternative approach being tested to combat
antimicrobial resistance. By administering fresh, frozen, or encapsulated fecal matter from a suitable
donor, the unhealthy gut microbiota of the patient is restored, re-establishing alpha-diversity. FMT
therapy is particularly recommended for recurrent Clostridium difficile infections and has shown
over 90% efficacy in randomized clinical trials. FMT is also effective in displacing vancomycin-
resistant Enterococcus when they are dominant over the rest of gut microbiota and when C. difficile
is present [42]. In addition, educating healthcare providers on appropriate prescribing practices as
well as ensuring that people have access to quality healthcare services [43].

6.2. Uses of vaccines:

Vaccines are one of the most important tools in the fight against infectious diseases. They have
been used to protect people from a wide range of diseases, including polio, measles, and influenza.
However, there is growing concern that misuses of vaccines can lead to the spread of infectious
diseases [44].

The misuse of vaccines can occur in a variety of ways. For example, some people may not get
vaccinated at all or may not receive the recommended number of doses [45]. This can lead to a
decrease in herd immunity, which is when enough people are vaccinated that it helps protect those
who are not immunized from getting sick. Additionally, if a vaccine is not stored properly or
administered incorrectly, it may not be effective in preventing disease [45].

Another way that vaccines can be misused is through “vaccine tourism” — when people travel
to other countries to receive vaccinations that are not available in their home country [46]. This
practice has become increasingly popular as more countries make certain vaccines available only to


https://doi.org/10.20944/preprints202310.1884.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 October 2023 doi:10.20944/preprints202310.1884.v1

their citizens or residents [47]. Unfortunately, this means that travelers may be exposed to different
strains of viruses or bacteria than they would normally encounter at home, increasing their risk for
infection and potentially spreading disease back home with them [48].

Finally, some individuals may choose to delay or refuse vaccination for themselves [49] or their
children due to personal beliefs or concerns about safety and efficacy [50]. While it is important for
individuals to make informed decisions about their health care, delaying or refusing vaccination can
put both the individual and those around them at risk for contracting serious illnesses like measles
and whooping cough [51].

To increase vaccine acceptance, we need to understand the reasons behind this hesitancy and
develop strategies that address them. One of the main reasons for vaccine hesitancy is
misinformation. False claims about vaccines' safety and efficacy have been circulating on social media
platforms, leading to confusion and mistrust among some people [52]. To counter this, health
authorities need to communicate accurate information about vaccines through trusted sources such
as healthcare professionals and public health agencies. They should also engage with communities
to understand their concerns and address them through targeted messaging.

Another reason for vaccine hesitancy is mistrust in government and pharmaceutical companies.
Some people believe that these entities prioritize profits over public health, leading them to question
the safety of vaccines [53]. To address this concern, governments should be transparent about their
decision-making processes regarding vaccine development and distribution. They should also work
with independent experts to ensure that vaccines are rigorously tested for safety and efficacy before
being approved for use.

Access to vaccines can also be a barrier to acceptance. Some people may be hesitant because they
do not have easy access to vaccination sites or cannot afford them. Governments should ensure that
vaccines are widely available and accessible by setting up vaccination sites in underserved areas or
providing transportation for those who cannot travel.

7. The effect of antigenic drift on vaccine effectiveness:

The effectiveness of vaccines is dependent on the ability of the vaccine to induce an immune
response that can protect against infection. However, the effectiveness of vaccines can be reduced
due to antigenic drift [54], a process by which viruses evolve over time and become less susceptible
to the vaccine.

Antigenic drift occurs when a virus undergoes small mutations in its genetic material, which can
lead to changes in its surface proteins. These changes can make the virus unrecognizable to the
immune system, reducing the effectiveness of the vaccine. This is especially true for viruses that
mutate quickly, such as influenza (Figure 2).
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Figure 2. Antigenic Drift and Shift in H5NS8. (A) Minor antigenic changes occur due to the
accumulation of mutations in antigenic drift of influenza A viruses. (B) Major antigenic changes can
be caused by direct jump, adaptation and genetic reassortment in antigenic shift of influenza A viruses
[55].

The effects of antigenic drift on vaccine effectiveness can be seen in seasonal influenza vaccines.
Each year, a new vaccine is developed based on predictions about which strains of influenza will be
most prevalent during that season [54]. However, due to antigenic drift, these predictions are often
inaccurate and the vaccine may not be effective against circulating strains of influenza. This means
that even if a person receives a flu shot each year, they may still become infected with influenza if it
has drifted away from the strain used in the vaccine [56]. In some cases, these viruses have mutated
so much that existing vaccines are no longer effective against them and new vaccines must be
developed in order to provide protection.

In order to reduce the effects of antigenic drift on vaccine effectiveness, scientists are working
on developing more effective vaccines that are better able to recognize mutated viruses and provide
protection against them [57]. In addition, researchers are exploring ways to improve existing vaccines
by making them more resistant to mutation or by using multiple strains in one vaccine in order to
provide broader protection against different variants of a virus [58].

8. Climate change and Pollution:

The world is facing a global health crisis. Climate change and pollution are two of the most
significant contributors to the spread of infectious diseases [59, 60]. The emission of GHGs is causing
a wide range of climatic hazards that can worsen 277 diseases that affect humans. These diseases
make up 58% of all infectious diseases that have affected humanity [61]. C. Mora et al identified over
1,000 pathways through which these climatic hazards can lead to disease outbreaks caused by a
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diverse range of pathogens [61]. The large number of diseases and transmission pathways affected
by climate change highlights the urgent need to take aggressive action to reduce GHG emissions and
mitigate the threat to human health.
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Figure 3. Interactions between Climatic Hazards and Pathogenic Diseases: Visualizing
Aggravation Pathways. The thickness of the lines in the figure reflects the number of unique
pathogenic diseases influenced by various transmission types associated with climatic hazards. By
observing the color gradient, which ranges from darker to lighter shades, one can discern the relative
quantity of diseases affected. Darker colors indicate a larger number of diseases, while lighter colors
suggest a smaller number. The numbers displayed at each node serve as an indicator of the distinct
pathogenic diseases associated with that specific node [61].

The effects of climate change on human health are far-reaching and complex. Warmer
temperatures can lead to an increase in air pollution, which can worsen existing respiratory
conditions or trigger new ones [62]. In addition, extreme weather events can cause flooding and
displacement of people, leading to overcrowding in shelters and other areas where disease
transmission is more likely [63].

Pollution is another major factor in the spread of infectious diseases. Air pollution has been
linked to an increased risk of respiratory illnesses such as asthma and COPD [64]. In addition, water
pollution can lead to waterborne illnesses such as cholera and typhoid fever. The World Health
Organization estimates that nearly one million people die each year from water-related diseases
caused by polluted drinking water sources [65].

Governments must invest in clean energy sources such as solar and wind power to reduce our
reliance on fossil fuels that contribute to climate change and air pollution [66]. In addition, we must
work together to reduce waste production and improve waste management systems so that
pollutants do not end up in our waterways or airways [67]. Finally, we must ensure access to clean
drinking water for all people so that they do not fall ill due to contaminated sources [68]. By taking
action now, we can protect ourselves from the devastating effects of climate change and pollution on
our health — both now and for future generations [69].

9. The Emerging Infectious Diseases burden:

The world is facing a growing burden of EIDs and it is a problem that needs to be addressed.
The emergence of new infectious diseases is a global health concern due to the potential for rapid
spread and the lack of effective treatments or vaccines [60].
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In recent years, we have seen the emergence of novel viruses such as SARS-CoV-2 as well as
other pathogens such as Zika virus, MERS-CoV, and Nipah virus. These diseases can cause severe
illness and death in humans, but they can also have devastating economic impacts due to disruption
of trade and travel [70].

The burden of EIDs is particularly concerning in low-income countries where healthcare systems
are often weak or nonexistent. These countries often lack the resources to detect new pathogens
quickly or respond effectively to outbreaks. This leaves them vulnerable to rapid spread of disease
with potentially devastating consequences [71].

In order to address this growing burden of EIDs, there needs to be an increased focus on
prevention and preparedness measures at both the global and local levels. This includes
strengthening healthcare systems in low-income countries so they are better able to detect new
pathogens quickly and respond effectively to outbreaks [72]. It also includes investing in research
into new treatments and vaccines for emerging infections so that we are better prepared for future
outbreaks [73]. Finally, it requires increased collaboration between countries so that information
about new pathogens can be shared quickly and effective responses can be coordinated across
borders [74]. By taking these steps now, we can reduce the burden of EIDs on our world’s population
now and in the future.

10. Concluding remarks and future perspectives:

The risk of novel human infections is higher in certain areas than others, and identifying these
'hotspots' can help direct surveillance efforts. In the last two decades, a number of high-impact
zoonotic outbreaks have been linked to bat-borne viruses, such as SARS coronavirus, Hendra virus
and Nipah virus. It is believed that ebolaviruses and MERS coronavirus may also be connected to
bats. It is becoming increasingly accepted that bats are potential hosts for a wide range of known and
unknown viruses, many of which could spread to animal and human populations. With 31% of CoVs
described in bats, the possibility of newly emerging CoVs-associated diseases should be taken
seriously.

We are still in the early stages when it comes to understanding bat biology and how some of the
most dangerous viruses can coexist with them. The emergence of a disease is an unpredictable event,
making it impossible to predict future scenarios or dynamics for EIDs.

It has been demonstrated that live animals in markets can act as potential carriers of various
viruses, increasing the risk of transmission to humans. The diversity and rapid evolution of virus
lineages in bats and other wild animals demonstrate how difficult it will be to identify viruses with
the potential to cause major human outbreaks before they emerge.

To prevent future outbreaks, it is essential to improve regulations regarding live animal markets
and wildlife trade, as well as establishing high hygiene standards. Laws should be implemented to
prohibit the trade of wild animals. If we are to discover therapeutic options and vaccines, it is even
more important to educate people on the risks associated with anthropized environments.

Several factors related to human behavior, pathogen evolution, environmental and ecological
issues have been found to contribute to ID emergence and transmission. Antigenic drift is an
important factor that affects vaccine effectiveness and it is important for scientists and healthcare
providers alike to understand how this process works in order to ensure that people receive effective
vaccinations against infectious diseases. However, recent advances in biotechnology, immunology
and artificial intelligence have enabled us to make progress in diagnosis, treatment, prevention and
control of infectious diseases. The fight against infectious diseases will always be ongoing, but the
advancement of bioscience offers a promising outlook for the near future.
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