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Abstract:

Nipah virus is emerging zoonotic virus from HENIPAVIRUS genus that poses a serious
threat to public health due to its high fatality rate and lack of specific treatment or vaccines.
First identified in Malaysia in 1998 it has since caused outbreak in countries like Bangladesh,
India and Philippines, often linked to fruit bats as natural reservoirs. Human to human-
transmission, severe encephalitis and respiratory system make early diagnosis and contain
difficulty. This review focuses on transmission route, clinical features, epidemiology and
current research on potential treatment and vaccines. Despite ongoing research supportive
care remains the only treatment and public awareness in crucial in preventing future
outbreaks. The paper highlights the urgent need for continued surveillance, global
collaboration and preparation to prevent Nipah virus for becoming a future pandemic.

Keywords: Zoonotic, HENIPAVIRUS, human to human transmission, Fruit bats,
Encephalitis.

e Introduction :

The nipah virus is one of the zoonotic viruses that uses both wild and domesticated animals
as its source and vector to spread and multiply. Niv has been found in Pteropus hypomelanus,
Pteropus lylei, and Pteropus vampyrus species in Malaysia!. Early studies in India to find the
Niv vector were conducted on insectivorous bats (Megaderma spasma); however, fruit bats of
the same species , such as Pteropus giganteus ,were ultimately shown to carry the virus 2.
Bats were the most likely source of human infection during this pandemic, as evidence by the
highest degree of genetic similarity between the Niv genes from infected bats and Indian
patients as compared to Malaysia , Combodia , and Bangladesh . Eating fruit tainted with bat
saliva or breathing in an aerosol containing contaminated urine or saliva droplets could have
caused it °. The fact that raw date palm juice may possibly be a significant source of the virus
supports the idea that the Niv epidemics in Bangladesh occurred during the months of
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December through May, when palm fruit is harvested and juice is produced *. Nine to twenty-
five percent of bat samples from Malaysia, Combodia, Thailand and Bangladesh that
underwent serological testing had Niv °. Its identification and monitoring were made possible
only by the development of suitable diagnostic technique, such as real-time RT-PCR assays
based on the identification of the particular sequence of the N gene °.

¢ Human-to-Human Transmission

Human-to-human transmission of the virus through direct contact with patients and their
natural secretions was the main cause of the NiV outbeak in Bangladesh, according to studies
on the virus’s spread during that time. These were most likely the secretions of bats
belonging to the Pteropus genus ’ Although a 2003 study discovered the virus in shared
houses, which may suggest human-to-human transmission, it did not completely rule out the
potential of infection from the outside 8. These were most likely the secretions of bats
belonging to the Pteropus genus. The absence of infection among hospital employees who
interacted with patients was the cause of the concerns. Conversely, it was discovered that five
instances were probably connected to secondary and tertiary NiV transmission from person to
person, and 92% of the patients had come contact with another afflicted individual prior to
being sick. In India, this virus transmission method was also verified during epidemics in
West Bengal in 2001 and Kerala in 2018 % 1°,

Human-to-Human Transmission Pathways
of Nipah Virus (NiV)
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e Risk Factor

One of the primary criteria that can indicate a person’s vulnerability to NiV infection is their
age and sex. It is believed that the low average age of the affected individual (11.5 years) was
associated with the prevalence of actions that increase the risk of infection, such as climbing
tress with NiV-carrying bats ’. In this instance, this factor was deemed more significant than
youthful age. In the Naogaon and Meherpur regions, the median age of patients with
confirmed or probable NiV infection was 12 and 38 years, respectively. Younger Naogaon
patients also showed a shorter duration from the onset of the disease to death (4 days vs. 6
days) . These findings imply that NiV infection can affect both adults and children ® In
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Siliguri province, India, the female to male ratio was 1:4:1 and the patients were above 15
years old °. Men’s activities that require close contact with infected animals or their secretion
may be directly responsible for the high percentage of infections in men seen throughout
different NiV epidemics. More than 90% of patients lived of worked on a pig far, did work
that exposed them to pig farm, did work that exposed them to pigs, or came into contact with
pigs or their urine or faeces, according to later research that supported similar findings '°.
Over 40 percent of these individual reported encountering dead animals '

e Nipah Virus Diagnostics

New NiV foci are confirmed by virus isolation in Vero cells that produce cytopathic effects
(syncytia formation and cell death, and an ensuing vasculitis) within 3days. CSF, respiratory
swabs (in viral transport medium), blood and urine are samples from which NiV can be
isolated; however, all testing procedures must be carried out in BSL-4 laboratories *°. ELISA
is a straightforward and reasonably priced serological test that relies on the identification of
IgM and IgM antibodies * > !> It is not entirely specific, though, and could yield inaccurate
findings. The sensitivity and specificity of molecular techniques are higher. More sensitive
and specific methods, such as conventional reverse transcription PCR (RT-PCR), nested RT-
PCR, real time RT-PCR with the use of intercalating dyes (qPCR), real RT-PCR with the use
of hydrolysis probes (TagMan), multiplex bead-based real-time RT-PCR, or the RT-LAMB
assay, have already supplanted the polymerase chain reaction (PCR) technique that was used
as a standard until recently. A highly conserved area of the N, M or P gene in the viral
genome has been the focus of RT-PCR studies of NiV & 13:1415.16.
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e Treatment

Because there isn’t a medication that effectively combats NiV, patients can only be managed
with supportive and preventative care ! 5. When a NiV infection is confirmed, the
fundamental clinical procedures include keeping the airway open, preventing venous
thrombosis, and maintaining fluid and electrolytes balance * 2.

When respiratory symptoms are severe, mechanical ventilation is performed. Broad-spectrum
antibiotics are also administration to NiV-infection individuals '°. Both the efficacy of
acyclovir used in Singapore and the efficacy of ribavirin given during the pandemic in
Malaysia are up for debate >'%!%1° In cell cultures, the antimalarial medication chloroquine
effectively inhibited NiV; however, this was not substantiated in animal studies % '% '€,
Human studies for the monoclonal antibody m102.4 are now in Phase I 2°. Adverse events
associated to eighty-six treatments were reported; the rates in the treated and placebo groups
were comparable. No fatalities have been reported 2% ?!. Assessed the synthesized trimeric
tandemer (3mG) and GRFT (Griffithsin’s) in vitro antiviral efficacy against NiV and other
viruses belonging to four different virus families. High mannose oligosaccharide-binding
lectin GRFT has demonstrated a wide range of antiviral activities in vivo 2!,

e Vaccines

Because there aren’t many new virus outbreaks, there aren’t many clinical trials for vaccines
that protect against NiV. Animal models are used to examine possible preparations’ efficacy.
More than ten vaccines based on viral vectors, mRNA, recombinant protein subunits, or
virus-like particles have been studied to date *>*3. The subunit vaccine based on soluble
recombinant Hendra G-glycoprotein (Hev-sG), which also triggers a cross-immune response
against NiV, has been the subject of the most research to date. While it did not demonstrate
efficacy in pigs, it has been shown to be totally successful in protecting horses, cats, ferrets,
and non-human primates against NiV, MY, NiV BD, and HeV?*?°. Equivac, manufactures by
Zoetis, Inc., is the only vaccine that has received formal approval and registration from the
Australian Pesticides and Veterinary Medicines Authority (APVMA). Houses are treated
with it as a preventative measure *!>103° The effectiveness of recombinant vesicular
stomatitis viruses has also been demonstration in animal trials *!*3, An essential component
of the fight against the epidemic is vaccination .It is imperative that new vaccines against
NiV be development further, particularly in light of clinical trials.

e Prevention

Avoiding direct contact with the virus’s hosts and their secretions, as well as avoiding
contaminated food, are the main preventive measure to minimize the emergence of new
epidemic outbreak and the spread of those that have already begun. On the one hand, it is
advised to thoroughly inspect and clean the fruit of bat-inhabited tress. However, measures
are put in place to restrict them access to locations and equipment used to gather date palm
juice > 2. Avoiding direct human-to-human contact is a crucial prevention measure that can
successfully lower the scope of the NiV virus’s propagation. When caring for someone who
has an illness or is susucepted of having one, conventional practices include hand washing,
cleaning with 70% ethanol, using gloves and other protection gear, and avoiding direct
contact with bodily fluids °.
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e Nipah Virus — Pandemic Potential

The quick and efficient spread of the virus from person to person, particularly when exposed
individuals lack immunity, is one of the characteristics that suggested the possibility of a viral
pandemic. During the outbreaks in Bangladesh and India, it was established that this pathway
of NiV transmission was crucial. Direct contact with an infected person of their secretions
can result in infection, and patients who have severe respiratory symptoms and a cough are at
further risk of contracting the virus thought saliva particles **. Since the SARS-CoV-2 virus
is primarily spread by air, general directives to implement suitable preventative measures
have been implemented in the pandemic society *°. Contact with animals can also result in
NiV infection, in addition to human-to-human contact. Bats are the main source of NiV and
are probably also the cause of human COVID-19 infection. According to recent studies, pigs
that were not considered a source of the virus during an epidemic in Bangladesh can
nevertheless contract Ni1V-B without exhibiting any symptoms of illness. The probability that
asymptomatic infected pigs could infect vulnerable animals and propagate the virus could be
indicated by the presence of an infectious virus in the nasal wash *’.

Conclusion:

Drawing inferences from the COVID-19 pandemic, we must be prepared for the fact that any
zoonotic virus, especially one with the ability to human-to-human transmission, can be
exceedingly hazardous and contribute to a worldwide pandemic. A major rationale justifying
the concerns about the introduction of NiV in the human population is the lack of
vaccinations and treatments with proven effectiveness. They don’t produce the desired
results, and when combined with the issues with healthcare efficiency that the ongoing
COVID-19 pandemic has exposed in both the most developed and the poorest nations, they
can have major global repercussions %,
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