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ABSTRACT
Background: The importance of studying Nipah virus (NiV) stems from its high fatality rates and potential for causing

widespread outbreaks. Recent incidences in Southeast Asian countries highlight the urgent need for effective risk evaluation

and mitigation strategies.

Justification: Studying NiV in Southeast Asia is crucial due to the geographic and epidemiological significance that makes this

region predominantly susceptible to the virus.

Objectives: This study aims to identify the risk factors of NiV, evaluate current mitigation strategies, and suggest improvements

against this virus.

Methods: This review incorporates articles from the PubMed database related to available NiV treatments, vaccines, mitigation

strategies, transmission data, and mortality to comprise an extensive analysis of pertinent information.

Findings: NiV warrants international attention, due to the high mortality rate and the rising number of human‐to‐human

transmission vectors. NiV is difficult to diagnose early on in the infection due to its generic symptoms, and the two strains of

NiV (B and M), pose significant challenges to healthcare institutions. Vaccines, such as the VSV‐stored, virus‐like particle‐
based, and mRNA‐based NiV show promising results in both animal and human studies. Synthetic medicines, like Ribavirin,

and favipiravir showed promising results in NiV‐infected patients. Therapeutic infectious particles increased survival from 10%

to roughly 70%–80% in animals. Phytochemicals, like serpentine and neoandrographolide are alternatives to NiV‐G ligands.

Griffithsin, an algae derivative has also shown efficacy in treating NiV infections. Artificial intelligence determines the NiV

infection with an accuracy of 88.3%.

Conclusions: The strategies to control NiV must be one of a One Health approach, incorporating environmental and social

factors. Extensive research on vaccines that showed promising results in animals needs to be tested for humans on a large scale.

The major mitigation strategy available is the public awareness during the outbreak about NiV transmission vectors, quarantine

protocol, and food hygiene.
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1 | Background

As tensions from the COVID‐19 pandemic are beginning to set-
tle, our world is about to be met with another threat known as
the (NiV), which is a type of zoonotic virus, belonging to the
genus Henipavirus of the family Paramyxoviridae and subfamily
Orthoparamyxoviridae [1]. It is 15% larger than typical Para-
myxoviruses [2, 3], and it has a unique 3′–5′ ladder structure that
induces transcription and replication of new viral RNA, thus
leading to a faster mutation rate than most viruses [3, 4]. There
are two isolated strains of NiV, B, and M, denoted NiV‐B and
NiV‐M respectively [5]. NiV‐B was originally isolated from
Bangladesh, and is found to be associated with respiratory
symptoms at a much higher rate than NiV‐M along with being
more transmissible human‐to‐human [5]. NiV‐M is a milder
strain and was originally isolated from the outbreaks in Malaysia
and Singapore [5]. The genetic difference between NiV‐B and M
is 8.2%, with the NiV‐B genome being six nucleotides longer in
the intron region of the F protein gene [5]. The V gene in NiV‐B,
which is related to the deception of the host immune system,
shows the only variation between the two genomes, possibly the
cause of its increased virulence [5]. NiV is a spherically shaped
virus, much like other orthoparamyxoviridare [6]. Compared to
the pleomorphic nature of the Henipavirus genus, NiV is a non‐
segmented, single‐stranded RNA virus, which contains 6 genes
related to nucleocapsid (N), phosphoprotein (P), matrix (M),
fusion glycoprotein (F), attachment glycoprotein (G), and long
polymerase encoding [6]. To infect other cells, it alters the G and
F proteins and binds to the viral receptor ‐binding protein (RBP)
which neutralize the antibody. The F protein then enters the host
cell, the viral membrane attaches to the host cell membrane, the

M and N proteins are altered, and the viral genome is ejected into
the host cell (Figure 1) [2]. There are severe virological threats
related to NiV beyond SARs‐CoV‐2. The NiV can easily trans-
mitted by direct contact with infected animals, such as bats or
pigs, or their bodily secretions, bat blood, saliva, and urine [7].
The NiV produces various infections in humans, causing the
inflammation of the central nervous system (fatal encephalitis),
affecting a range of clinical presentations, like fever, headache,
cough, and sore throat, from asymptomatic infections
(subclinical) to acute respiratory infections [7]. In severe cases,
encephalitis and seizures occur, progressing to coma within
24–48 h [7]. Long‐term neurological complications, like seizures,
encephalopathy, cerebral atrophy, and personality disorders,
have been reported in survivors [7–9]. Similar to how the SARS‐
Cov‐2 virus mirrors some cases of seasonal influenza virus,
(respiratory syncytial virus or other viral respiratory infections),
NiV has been improperly diagnosed due to the nonspecific early
symptoms as Japanese encephalitis based on its symptoms,
making it difficult for medical professionals to accurately rec-
ognize it without performing laboratory testing [10, 11]. In
addition, there are currently no drugs and vaccines specific to
NiV. The World Health Organization (WHO) identified NiV as a
“virus of concern” and mandated research to be done for
potential treatments and effective preventive measures, including
vaccines [7]. The identification of NiV in the urine and saliva of
Malaysian Island flying foxes (Pteropus hypomelanus and Petro-
pus vampyrus), serves as the main natural reservoir of the disease
[12]. The transmission of NiV from bats to pigs resulted in the
first outbreak in 1998–1999 amongst pigs in Malaysia [12, 13].
Southeast Asian countries such as the Philippines and Thailand
have also been affected by the NiV through initial transmission

FIGURE 1 | Structure of the Nipah virus. The Nipah virus is composed of six proteins: the matrix protein (M), the fusion protein (F), the

glycoprotein (G), the nucleocapsid (N), the phosphoprotein (P), and RNA polymerase (L).

2 of 9 Health Science Reports, 2024



from infected fruit bats in the area or via human‐to‐human
contact, with Bangladesh and India being the most prominent
[7, 14–17]. Transmission of the disease is possible through the
consumption of fruits or fruit products contaminated with the
animal's secretions of bodily fluids [1]. Urine or saliva can
be infused into the date sap of the date palm trees (Phoenix
dactylifera) (Figure 2) [18]. Domestic animals foraging on and
consuming contaminated dates can then become a host of NiV
[19]. NiV has a concerning R0, which has been measured from
the 1918, 1957, 1968, and 2009 outbreaks to have median R0's of
1.80, 1.65, 1.80, and 1.46 respectively [20]. For reference, an R0 of
greater than 1 indicates that the virus increases in infectivity
when an individual in a population is infected. The disease can
spread amongst humans through nasal or respiratory droplets
excreted by coughing and sneezing, urine, or blood transmis-
sions, as stated by the Centers for Disease Control (transmission
section), when in close contact with an individual with
Nipah encephalitis [1]. Study showed, regarding cases in Ban-
gladesh, 51% of patients developed the illness after close contact
with another NiV patient [21]. NiV symptoms are categorized in
an infection range from mild to severe, with death occurring in
40%–70% of documented cases between 1998 and 2018 in Ban-
gladesh [1]. As of 2017, there have been more than 600 cases of
NiV with fatality rates ranging up to 100% for some outbreaks
[18]. However, it needs to be mentioned that a true picture of the

fatality cases is missing which might be because of the limited
symptoms, limited data, and limited diagnostic services in remote
areas and low‐to‐middle‐income countries. Similar to the begin-
nings of the COVID‐19 virus outbreak, people who lack first‐
hand knowledge show very low awareness of the matter, and we
must be proactive as the NiV virus shows high pathogenicity and
severity [22]. With the newest case emerging in September 2021
resulting in death [23], no NiV vaccine available, and lingering
controversy over COVID‐19 policies, the NiV threat must be
recognized. Many policymakers are unaware of the risk NiV
poses on their communities and likewise are ignorant of the best
methods to control outbreaks and vectors of transmission. The
rationale of this study is to discuss the threats of NiV infection in
public health comprehensively and to inform policymakers on
the best methods currently available to control the spread of this
emergent infectious disease.

2 | Methods

2.1 | Study Design

In this review article, a wide‐ranging literature (Scopus indexed
and Web of Science) search related to the NiV outbreak in
Southeast Asia, and its transmission, treatment, and Public
safety strategies of NiV was executed in the PubMed database
and extracted suitable information from appropriate ones. Ar-
ticles written only in English was chosen for this review. Arti-
cles not indexed in Pubmed, Medline, Google Scholar, and
authentic cites were omitted from our selections.

2.2 | Prevalence and Current Spread of NiV

The prevalence of NiV infection has substantially increased
throughout the globe after the first outbreak occurred in
Malaysia. The initial spread, known as a spillover event is seen
when people come in contact with the infected person who has
in close association with an infected animal or its body fluids
(such as saliva or urine). Overall, the disease burden of this
virus has resulted in 265 cases in Malaysia (1998–1999), 11 cases
in Singapore (1999), 209 total cases in Bangladesh (2001,
2003–2007, 2008–2012), and 90 total cases in India (2001, 2007,
2018), leading to a total of 333 deaths since 1998 [24]. While
little to no cases have been reported in other continents, there is
an increased risk for outbreaks due to the high population and
favorable growth environment of the Pteropus genus in Indo-
nesia, Southeast Asia, Pakistan, southern China, the Philip-
pines, and northern Australia (Figure 3) [24].

The major mode of transmission of NiV was different between the
affected countries [22]. The NiV was first documented in Sungai
Nipah in Malaysia, for which it got its name, and the outbreaks
were linked to infected pigs in M in 1998–1999 [12, 13]. In the
Philippines, the NiV outbreaks have associated the horses and In
India and Bangladesh, outbreaks were related to the consumption
of date palm sap [14, 25]. The virus spread into Singapore and
infected humans through the handling of infected pigs, and to
combat the spread, mass slaughtering of the pigs took place [26].
This resulted in 276 cases of encephalitis at a 40% fatality rate

FIGURE 2 | Transmission routes of the Nipah virus. The Nipah

virus is most commonly transmitted by the Pteropus fruit bat, in which

humans will consume infected date palm sap, and thus spread it to

others through secretions.
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[26]. The virus was then reported in Bangladesh in 2001, where it
spread by means of food and droplet vectors. Outbreaks occurred
frequently from 2001 to 2012, with 209 cases reported and a 77%
fatality rate. During this time, two outbreaks in 2001 and 2007
were documented in West Bengal, India with a fatality rate of
70%. In South‐East Asia, the virus reported a 74.5% fatality rate
between 2001 and 2012 [15]. The virus was quiet for some time,
however in 2018 in Kerala, India there were 18 cases reported
with 17 fatalities [16]. This might be due to the deforestation and
habitat loss or the NiV's increased ability to spread between
people easily [27]. Recent cases of NiV have arisen since February
of 2023 in Bangladesh with 11 confirmed cases and 8 being fatal
[28]. Earlier the symptoms were the primary determining factors
for NiV assessment because of the lack of the optimum diagnosis
tools, however, at present house‐laboratory‐based serological,
nucleic acid amplification, and qRT‐PCR techniques were deve-
loped for the diagnosis of this virus.

2.3 | A Threat to the Global Public Health

NiV is a real and present threat to public health because of the
rising number of alarming vectors for transmission, difficulties
in early diagnosis from other viral infections, development of
new strains and mutation‐driven biological changes, an
alarming fatality rate (40%–75% in Bangladesh, reported by
WHO) and a transmission rate of 33% (82 cases caused by
person‐to‐person transmission out of total 248 NiV infected
cases from April 2001 to April 2014 in Bangladesh) [29].

The human‐to‐human transmission vector, however, is the
most concerning as a threat on a global scale, at least at this

moment. since there is a high probability that a singular person
could infect many, especially in densely populated areas
like India or Bangladesh. This is usually a case in poor‐resource
settings, but in high‐income countries, appropriate quarantine
would be easier to impose, limiting contact with bodily fluids
and secretions. A study showed that a singular infected patient
in Kerala, India could infect 22 others with only 2 surviving
[16], and another showed that the 9 NiV patients in Bangladesh
(2001–2007) could infect 62 others [20]. Although these out-
breaks of NiV have been relatively localized, the distribution of
Pteropus fruit bats is extensive, ranging from sub‐Saharan
Africa to North Australia [7]. As these bats migrate, they could
infect a population of Pteropus which has no immunity to this
virus [30]. The immense range of Pteropus could prove to be
what turns local outbreaks in Southeast Asia, into a pandemic
ranging into half of Africa. Along with the Pteropus bat and
pigs, contact with the other intermediate symptomatic host
animals including horses, cats, dogs, and sheep can infect the
human [31].

NiV is difficult to diagnose also due to its generic symptoms,
such as headache, fever, and vomiting [29]. The first stages of
infection present like a simple influenza infection [32]. NiV
produces influenza‐like symptoms that rapidly progress into
acute respiratory syndrome, encephalitis, and then rapidly
progress to coma within 24–48 h [1, 7]. This presents a difficult
diagnosis for physicians, if they delay treatment their patient
could have long‐lasting neurologic damage, while a false diag-
nosis wastes hospital resources [33]. Delay in isolating,
improper quarantine or unable to keep an infected patient in
quarantine would pose a danger not only to the general public
but also to the hospital staff as well.

FIGURE 3 | Areas of the world with Nipah virus outbreaks. Outbreaks have been most frequently reported in India, Malaysia, and Bangladesh

(red). Other countries in the surrounding areas have experienced few outbreaks (yellow). Areas of concern include those that the Pteropus fruit bat

habituates and could potentially infect those that live there (gray).
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The virus’ potential of developing new strains and mutations is
also worth noting. There are currently two strains, the Bangla-
desh strain (NiV‐BD) and the Malaysian strain (NiV‐MY), and
the symptoms and the strength of the virus depend on which
strain is present in the infected individual [34]. These two strains
are approximately 92% identical in nucleotide sequence. The
greatest heterogeneity between NiV‐BD and NiV‐MY lies in the
untranslated regions (UTRs) of the P gene which expedites an
open reading frame shift enabling the translation of the accessory
proteins, required for viral gene transcriptional translational
efficiency [17, 34]. This may cause differential replicative ability
of NiV at sites of transmission and is well demonstrated for
mutations for other paramyxoviruses [35–37]. In vitro study
showed that the NiV‐BD and NiV‐MY strains have different viral
replicative kinetics and induction of innate immune factors [38].
The NiV‐MY strain produced more rapid and severe cyto-
pathology and replicated to higher titers over time compared to
NiV‐BD, in hamster kidney cells [7]. Another study conducted in
the ferret model showed that with the same degree of viral load
in anatomical sites, the level of replication of NiV‐BD is higher
than the NiV‐MY and showed a higher rate of respiratory tract
shedding during clinical disease [39, 40]. In most cases, patients
infected by the NiV‐BD presented severe respiratory symptoms
while few patients infected with NiV‐MY reported respiratory
distress [39]. The NiV‐BD strain has a higher CFR (75%) and
shorter incubation period compared to NiV‐MY (CFR: 40% in
Malaysia and Singapore) [17, 33, 41]. In addition, a small pro-
portion of patients from NiV‐BD outbreaks presented with
myoclonus, while significant segmental myoclonus (involuntary
contraction of muscles supplied in the brainstem or the spine)
has been found in patients affected by the NiV‐MY strain
[40, 42, 43]. With each NiV‐related infection, mutation‐driven
biological changes can occur, and the greatest threat would be
associated with increased transmissibility between humans and/
or gaining new routes of transmission and/or changes to the
incubation period. This could be associated with lower mortality
(as is a case sometimes with viruses, e.g., Omicron SARS‐CoV‐2
lineage), but it could lead to high mortality anyway.

2.4 | Disease Burden and Therapeutic Measures

NiV infection can be asymptomatic, and transmissible before the
symptomatic phase [5]. The incubation period for NiV has an
average range from 4 to 14 days [7]. The incubation period
ranged from 4 days to 2 months during the Malaysian outbreak,
whereas it was 10 days in Bangladesh [41] and 6–14 days in
Kerala with a median of 9.5 days [16]. The initial symptoms
developed in the infected people as fever, headaches, myalgia
(muscle pain), vomiting, cough, sore throat, and breathing dif-
ficulties, which could be followed by dizziness, drowsiness, and
altered consciousness [5]. The severity of infection usually begins
with vasculitis within many organs and can lead to vasculitis‐
induced thrombosis, ischemia, and parenchymal necrosis mostly
within the Central Nervous System [44]. This leads to acute or
on‐set lethal encephalitis. NiV has also been shown to cause a
relapse of encephalitis months to years after recovery [44].

Currently, there are no licensed antivirals specifically for any
strain of NiV [5]. The main treatment that has been used thus
far for NiV has been ribavirin [40, 45, 46]. Although, there is not

enough clinical evidence to prove its efficacy, it has been shown
to reduce mortality at a rate of 36% and less neurological
problems in survivors [46]. Another antiviral that is promising
in vitro inhibition activity against NiV is Favipiravir. Favipiravir
is already licensed in Japan for influenza viruses and has shown
a 100% survival rate with NiV [47]. A promising treatment that
has been shown effective in mice is the use of therapeutic
infectious particles (TIPs). One study had shown that the use of
active TIPs in NiV‐infected mice had increased survival rates
from 10% to roughly 70%–80% [48].

2.5 | Short‐ and Long‐Term Preventive Measures

Since there are unavailability of effective medications against
NiV infections, several effective preventative measures, like
educational efforts, non‐pharmaceutical methods, surveillance
programs, and vaccine development are the best options to
follow strictly.

2.5.1 | Educational and Public Awareness Efforts

Educating the people through massive advertisements or edu-
cational messages about NiV, its possible transmissions, and the
necessary steps to handle is important to reduce the exposure of
this virus through increasing awareness. Educational adver-
tisements are to be locally distributed in various ways before
and during the viral season [7, 49]. Several cost‐effective
methods were initiated to reduce the behavior of human ex-
posure to date palm sap such as televised public service an-
nouncements, and posters in various locations during the
2012–2014 sap harvesting season [50]. A study conducted
throughout 30 districts across Bangladesh showed that after
watching the TV announcement, a reduction of exposure to NiV
was found to decrease from 12% to 11% [50]. Posters indicating
“no raw sap” consumption in restricted areas reduced NiV ex-
posure from 31% to 21% and indications of “only safe sap” areas
showed a 2% decrease from 12% to 10% [50]. Another means of
intervention, using banas (a type of barrier typically made from
bamboo, used to prevent bats from accessing date palm sap) as
both an indication for “only safe sap” consumption while also a
barrier to prevent bats from contaminating the sap with NiV
could reduce the possibility of NiV infections.

In general, public health educational messages about the
transmission methods, the spread, and the symptoms of the
virus are lacking within the local population, and in efforts to
decrease the infection rate and the spread of the virus, there
have been suggestions for additions to the current policy rec-
ommendations. The first addition would be to enhance the
knowledge of the population by implementing NiV education
into the school curriculum. Providing education to the younger
generation could help with the mistrust that the elderly and
local population have with the medical system. The same
education would be provided to the traditional healers whom
the locals trust, and this would allow a more open and accepted
talk between patients and their families [37]. In addition, to
reach the more rural areas of Bangladesh methods via radio
announcements or newspaper articles could be utilized. The
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announcements could include a short synopsis of the harm,
how to avoid the sap, and what to do if you have been exposed.

2.5.2 | Nonpharmacological Preventive Measures

There are currently no strict policies, but there are a few rec-
ommendations in place by the government. In the short term, the
best plan of action regarding the NiV is to continually monitor
and control any spread that may occur. It is highly encouraged
not to consume raw date palm sap (a sweet drink harvested and
consumed in Southeast Asia, during winter season) during the
peak outbreak season of May to Novembero. If consumed, the
sap should be boiled for 10 min. A more cost‐effective method
would be protecting the plant with a bamboo skirt (A low tech
method prevents fruit bats from accessing the date palms sap)
[7]. Identifying the infected animals in the affected area, isolating
them immediately, and/or killing them if needed are good pre-
ventative options to reduce NiV infections. Apart from the non‐
pharmaceutical, disinfectant might be used to reduce the NiV to
undetectable levels in the air. Study showed that spraying aerosol
with 10% Sodium Hypochlorite and 80% ethanol will help to
eradicate NiV in the small particles of aerosol [51].

2.5.3 | Surveillance Programs

Another addition to the policy regimen could be various sur-
veillance techniques, including geographic hotspots of bat
habitats, date harvesting locations, and common NiV affected
areas. The government began a surveillance program in hospi-
tals along the Nipah outbreak belt for early detection [7, 49].
The surveillance programs include regular testing for health-
care workers, screenings for patients presenting with symptoms
followed by a strict quarantine process, and contact tracing [5].

The mapping of the bat habitat and harvesting locations could
help to identify the high‐risk areas, and modifications such as
bamboo skirts could then be put in place to protect the plants.
The surveillance of the population would trace current outbreak
locations, and, if a pattern is discovered, the data collected can
help prevent future outbreaks. Lastly, in addition to surveil-
lance would be infection control and quarantine efforts. The
addition of infectious disease control would target clinical set-
tings and would be used to implement contact tracing and
quarantine areas for those infected patients (Figure 4) [49].

2.5.4 | Vaccine Development

Mutations of NiV strains are a great challenge for the researcher
to develop an effective vaccine. There is currently vaccine
research occurring and some studies are quite promising. A
recombinant vectored vaccine being tested in African Green
Monkeys. The study reported a 100% survival rate when vacci-
nated 7 days before the infection [52]. Another developing vac-
cine based on virus‐like particles reported a 100% survival rate in
the hamster model. This study showed both one‐dose and three‐
dose series produced substantial immunity against NiV [52]. The
National Institute of Health launched a clinical trial of NiV
Vaccine (mRNA 1215) on humans, based on the mRNA tech-
nology, which was manufactured by Moderna, Inc., Cambridge,
Massachusetts, and was developed in collaboration with The
National Institute of Allergy and Infectious Diseases [53].

2.6 | Role of Medicinal Plants in Treating NiV
Infections

The considerable adverse effects and pharmacokinetic challenges
pertinent antivirals (i.e., ribavirin) possess leads many clinicians

FIGURE 4 | The policies for controlling the spread of the Nipah virus. Include surveillance of the outbreak areas, protecting the areas and

hospitals it has been found in, educating both the children and hospital staff, and contact tracing and quarantine measures for those infected. With

these policies put into place, the virus will be able to be detected early and thus prevented from spreading any further.
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and researchers to look into natural compounds that may possess
a milder adverse effect profile. A series of studies identified two
phytochemicals, serpentine and neoandrographolide as the most
promising alternatives, which target the NiV‐G ligand [54]. The
researchers, rather than focus on one viral enzyme, looked for a
compound that indiscriminately targeted many viral ligands. This
led to the isolation of RASE0125 (17‐O‐Acetylnortetraphyllicine)
and CARS 0358 which inhibit NiV ligands F, G, and N with un-
ique mechanisms between the two [55]. An algae derivative,
griffithsin (GRFT) has shown efficacy in Syrian Golden Hamsters
and in vitro [55]. A combination of natural compounds used in
traditional Chinese medicine has shown a significant effect in the
curing and treating of NiV.

2.7 | Use of Artificial Intelligence (AI) Tools in
NiV Outbreaks

AI's current use in surveillance, prevention, and control of
NiV is mainly predictive, taking in many variables and
factors to observe, categorize, collect, and interpret data
from a variety of sources. This utility is not limited to public
health, but can also be used in the diagnosis of NiV from
molecular assays, leading to a more rapid introduction of
therapy and quarantine. AI can also be used to interpret
physiologic data, which can be useful in the diagnosis of
zoonotic diseases leading to faster prevention and treatment
measures [56]. Using ML techniques, Kannan et. al have
developed a predictive model for the early diagnosis of NiV
[57]. This model uses various factors, both clinical and
analytical along with a method called the restricted Boltz-
mann machine, to determine NiV infection with an accuracy
of 88.3% [57].

2.8 | “One Health” Approach in Controlling NiV
Outbreaks

Due to the zoonotic nature of the NiV, the response must be a
combination of responses to the environment, people, and ani-
mal factors as they relate to this infection [58]. The most suc-
cessful approach that combines these necessary factors would be
the one health approach, which has been shown to be effective in
controlling NiV outbreaks. For example, in the 2019 outbreak,
the one health approach stopped the spread of the NiV infection
as well, there were no mortalities from the NiV during this
outbreak [58]. The One Health approach has limited utility
though, as it does not stop the emergence of new diseases alone.

3 | Discussions

NiV poses a major public health risk due to the large
number of human‐to‐human transmission vectors, the
generic symptoms related to early infections, as well as
there being two strains of this virus [16, 21, 32, 33]. Studies
showed that there are various mutation‐related differences
between the two NiV strains (NiV‐BD and NiV‐MY), the
most relevant being different incubation periods and
increased rate of transmission human‐to‐human [35–37]. It

is of utmost importance to educate the Southeast Asian
population about the risk and mitigation strategies if we
want to reduce the transmission of NiV [59]. Some means
through which this could be done is using local stations and
new outlets to disseminate information and educate public
leaders such as teachers, healthcare workers, and local
officials. It is likewise important to present information
from social media platforms, working internationally with
NGOs so that the greatest number of people can be reached
with mitigation and quarantine protocols. Due to the pop-
ulation density of the endemic areas of NiV, strong guide-
lines, and control strategies, working in tandem with a One
Health approach would be the only effective means of lim-
iting NiV spread [60]. Part of the control strategies would be
the implementation of nonpharmacological treatment,
vaccine development and implementation, and effective
antiviral regimens. These measures have shown to be
effective in the limitation of and decrease in mortality of
NiV infection [7, 49, 52]. Other nations must follow India's
example, as the Indian Council of Medical Research and
Integrated Disease Surveillance Program has started col-
laborating with the National Centre for Disease Control in
India to find ways to limit the animal vector of NiV trans-
mission [61].

3.1 | Limitations

The current study and surveillance of the NiV are limited in
Southeast Asian countries. There is growing concern about the
potential global impact of NiV and a collaborative data network
is needed to gather information on this virus in other continents
that may mitigate the risk.

4 | Conclusion

The control and prevention of NiV in Southeast Asian countries
would be possible by strictly following the guidelines and con-
trol strategies utilizing the One Health approach. Extensive
research on vaccines that showed promising results in animals
needs to be tested for humans on a large scale to prevent the
aggression of NiV infections. Several public health measures,
like quarantining the animal premises if an outbreak is sus-
pected, establishing surveillance to prevent early warning for
veterinary and human public health authorities, and routinely
examining the samples taken from people and animals sus-
pected NiV infections by trained staff are crucial to reduce the
risk of NiV infections.
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