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Abstract:

Nipah virus, linked to Hendra virus, was first detected in Malaysia in 1998. It can cause symptoms ranging from
no signs at all to deadly brain swelling (encephalitis). Malaysia has not reported any new cases since 1999, but
there are still outbreaks happening in Bangladesh and India.In the Malaysia-Singapore outbreak, the virus spread
mainly through contact with pigs. In Bangladesh and India, the spread is linked to eating contaminated date
palm sap and human-to-human transmission. Bats are the primary carriers of this virus, which can infect both
humans and animals. Actualmente no existen terapias efectivas, y el cuidado de apoyo y la prevencién son las

bases principales del manejo.

INTRODUCTION

In late September 1998, the first cases emerged in
villages near Ipoh in Perak, West Malaysia, a region
where pig farming was significant. Cases in the
region continued until early February 1999.The
second cluster of cases happened near Sikamat, a
small town in the state of Negri Sembilan, during
December 1998 and January 1999.In December 1998,
a large outbreak started near Bukit Pelandok. Initially,
the outbreak was attributed to Japanese B
encephalitis, as four out of 28 patients’ serum samples
tested positive for JE-specific IgM, and JE nucleic
acids were found in some patients’ sera.(2)The text
describes two initial actions taken to address a
situation: using fogging to kill mosquitoes and
increasing Japanese Encephalitis (JE) immunization
efforts.(1)The text does not provide enough content
to create a summary. Please provide more context or
information from the text for a complete summary.
Most patients were adult males. Many victims had
direct physical contact with pigs. Symptomatic cases
clustered in the same household at 33%. The text
compares the attack rate of an unspecified virus with
that of the Japanese Encephalitis (JE) virus. It
suggests that the unspecified virus has a higher attack
rate than the JE virus, which shows symptoms in only
one out of every 300 infected people.(4) Many
patients were vaccinated against Japanese
Encephalitis (JE), but the preventive measures did not
stop the rise in new cases.(5)The distribution of
affected villages showed no encephalitis cases in

Malay villages, despite their proximity to Chinese
farms with cases, likely due to Muslim prohibitions
against pig contact.(6) In March 1999, researchers
from the University of Malaya identified a virus that
looked like it came from the Paramyxoviridae family,
excluding the JE virus. Tests revealed the virus
reacted with Hendra virus antibodies, and genome
sequencing by the Centers for Disease Control and
Prevention found it to be about 20% different from
the Hendra virus. The outbreak was linked to a new
virus associated with pigs. New measures were
implemented: pig farm workers received health
education via radio and TV, focusing on personal
protection, barrier precautions, handwashing, and
environmental disinfection. During an outbreak, pig
culling was done in infected farms. In Phase I, over 1
million pigs were culled in areas with outbreaks.
Phase II involved nationwide surveillance, culling
pigs from farms with >3 positive Nipah virus test
results or within 500-m radius, over three months.The
last human death from acute NiV encephalitis
happened on May 27, 1999. By that time, there were
265 reported cases with 105 resulting in death in
Malaysia.Over 500 abattoir workers in Singapore
were screened for health issues. Those with fever or
respiratory or neurological symptoms were
hospitalized. Seven more patients and four initial
cases were confirmed with acute Nipah virus
infection. The virus was detected in a deceased
patient’s cerebrospinal fluid and tissue through
PCR.AII 11 patients worked at one of two abattoirs in
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Singapore. The study found that more patients had
been in contact with live pigs compared to the control
group. Pigs from areas in Malaysia affected by Nipah
were brought in and slaughtered 2 to 3 weeks before
the patients got sick. This time frame matches the
expected incubation period for a paramyxovirus.
Additionally, the genetic sequences from the patients
in Singapore were identical to those of the Nipah
virus found in Malaysian cases and pigs.(10)A causal
link was established between human Nipah virus
infections in Singapore and pigs from Malaysia. The
outbreak ended after banning live pig imports from
Malaysia. The ban on importing live pigs, pork, and
pork products from peninsular Malaysia still exists.
Pteropodid fruit bats were later identified as the
natural reservoir hosts of the virus.(11)In 2001, an
encephalitis outbreak happened in Meherpur,
Bangladesh, but it wasn’t investigated until 2003 after
similar cases arose in Naogaon with eight deaths. The
clinical similarities suggested both outbreaks might
have been caused by the same source. NiV possibly
spread through pigs eating bat-contaminated fruit.An
outbreak of encephalitis occurred in Meherpur,
Bangladesh, in 2001, linked to pigs consuming bat-
contaminated fruit. In 2003, a related outbreak with
neurologic symptoms and eight deaths happened in
nearby Naogaon District. This prompted an
investigation due to similarities in symptoms, raising
questions about a common cause. In Siliguri, India,
during early 2001, a similar outbreak of febrile illness
with altered mental states occurred, without
identifying an infectious agent. A thorough
investigation conducted in 2003 in Bangladesh
sought to identify clinical features, causes,
asymptomatic infections, risk factors, and potential
animal reservoirs. Samples tested at the CDC
revealed Nipah virus antibodies in severely ill
patients, but not in those who were asymptomatic or
less severely ill.(12)Siliguri, near Bangladesh,
experienced an outbreak where clinical samples later
confirmed half were Nipah virus positive.(13)Many
of the epidemiologic features of the outbreak in
Siliguri were similar to those of the NiV outbreaks in
Bangladesh. Unlike in Malaysia and Singapore, pigs
were not involved as an intermediary host.
Bangladesh is also a predominantly Muslim country,
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with no pig farming, while in West Bengal, India,
although there are pig farms, pig farming is not on the
same scale as in Malaysia.NiV transmission occurs
through different routes. In Bengali culture, date palm
sap 1s consumed fresh or fermented into drinks. Bats
often feed on the shaved tree bark and contaminate
the sap with saliva, urine, and excreta. Outbreaks in
Bangladesh link fresh sap consumption to bat-to-
human transmission.(14)Climbing trees
contaminated with infected date palm sap and contact
with sick animals are risk factors(12,14).Fruit bats
drop saliva-covered fruit that domestic animals eat.
Since 2001, Nipah virus outbreaks have occurred
almost every year in Bangladesh and India. Fruit bats
drop saliva-covered fruit that domestic animals eat.
Since 2001, Nipah virus outbreaks have occurred
almost every year in Bangladesh and India(14).The
virus was believed to spread to humans through direct
contact with infected horses, their body fluids during
slaughtering, or eating undercooked meat from sick
horses. The fatality rate was high, at 53%, and
increased to 82% for cases involving acute
encephalitis(15).

HUMAN-TO-HUMAN. RANSMISSION

Nevertheless, one nurse showed MRI changes similar
to acute Nipah virus infections and was likely
asymptomatic or had a mild infection, despite having
no prior pig contact. In contrast, Bangladesh and
India experienced several outbrea.During the
Malaysian outbreak, transmission of the illness was
reported to occur from person to person, particularly
among family members of the initially affected
cases(l).In a study involving more than 300
healthcare workers at three hospitals that had cared
for most of the encephalitis patients, the research
aimed to understand the effects on these workers. The
study likely focused on aspects such as mental and
physical health, workplace challenges, or infection
control practices. The investigation highlighted the
vital role of these healthcare workers during this
medical situation and potentially addressed their
needs and experiences in managing encephalitis
cases. Further outcomes or specific findings of the
study were not detailed in the provided text.(16)There
were no serious illnesses, encephalitis, or
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hospitalizations among healthcare or pathology
workers during the outbreak. However, three nurses
who cared for encephalitis patients had blood tests
showing antibodies for the Nipah virus. The authors
of the study believed these results were false positives
due to no symptoms of encephalitis and a lack of
certain antibodies typically present with an active
infection. Nevertheless, one nurse showed MRI
changes similar to acute Nipah virus infections and
was likely asymptomatic or had a mild infection,
despite having no prior pig contact. In contrast,
Bangladesh and India experienced several outbreaks
involving person-to-person transmission, with around
half of the cases in Bangladesh from 2001 to 2007
being spread this way.(17)The Faridpur outbreak in
2004 is a clear example of person-to-person disease
transmission. During this outbreak, the disease spread

through five generations, affecting 34
individuals(18).
CLINICAL PRESENTATION

The incubation period in humans is between 4 days
and 2 months. Most cases, over 90%, fall within 2
weeks or less(19).Patients experienced symptoms
like fever, headache, dizziness, and vomiting,
progressing to severe encephalitis with reduced
consciousness. They showed brainstem dysfunction,
abnormal reflexes, seizures, and myoclonic
jerks(19).La infeccion por NiV presenta un rasgo
unico e interesante: la aparicion de recaidas y
encefalitis de aparicion tardia, algunas de las cuales
occurrence meses o afios después de la enfermedad

NEURORADIOLOGY FINDINGS
Inortality of NiV in different regions
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aguda. En una serie de 160 casos de Tan que
sobrevivieron a la encefalitis inicial, 12 (7.5%)
sufrieron recaidas tras la recuperacion de la
encefalitis aguda, mientras que 3 (3.4%) casos
experimentaron encefalitis de aparicion tardia, donde
la infecci6n inicial no causé manifestation’s
neuroldgicas(20).The text states that the longest delay
recorded for late-onset encephalitis to begin was 11
years(21).In another study, many participants showed
psychiatric symptoms like depression and changes in
personality. Others experienced issues with attention,
verbal, and visual memory(22).Neurological
symptoms varied by region; Malaysian cases showed
prominent segmental myoclonus, unlike Bangladesh
and India. Among 22 surviving patients, nearly one-
third experienced lasting neurological and cognitive
issues, with widespread chronic fatigue, and over half
faced behavioral and neuropsychiatric changes(23).

RESPIRATORY INVOLVEMENT

Nipah virus not only affects the nervous system but
also i1mpacts other organ systems to different
extents.In a series from Malaysia, 14 to 29% of cases
showed respiratory issues, but it is unclear if these
were at the start or due to aspiration or pneumonia
from ventilators.In Singapore, out of 11 patients, 2
had only respiratory symptoms, while the others had
encephalitis. In Bangladesh and India, more cases
involved respiratory issues, with half to two-thirds of
patients affected, and some developed severe
respiratory problems. These differences may be due
to variations between the two strains.

Month and year Region and/or country No. of cases | No. of deaths | Case fatality
(%)
September 1998-April | Malaysia (Perak, Selangor, and | 265 105 40%
1999 Negeri Sembilan states)
March 1999 Singapore 11 1 9%
All years Malaysia-Singapore 276 106 38%
January—February 2001 | Siliguri (India) 66 45 68 %
April-May 2001 Meherpur (Bangladesh) 13 9 69%
January 2003 Naogaon (Bangladesh) 12 8 67%
January 2004 Rajbari (Bangladesh) 31 23 74%
April 2004 Faridpur (Bangladesh) 36 27 75%
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January-March 2005 | Tangail (Bangladesh 12 11 92%
January—February 2007 | Thakurgaon (Bangladesh) 43%
March 2007 Kushtia, Pabna, and Natore 8 5 63%
(Bangladesh)
April 2007 Naogaon (Bangladesh) 3 1 33%
April 2007 Nadia (India) 4 4 100%
February 2008 Rajbari and Faridpur 5 5 100%
(Bangladesh
April 2008 Rajbari and Faridpur | 7 5 71%
(Bangladesh
January 2009 Gaibandha, Rangpur, and 3 0 0%
Nilphamari (Bangladesh)
3 0 0%
Rajbari (Bangladesh)
February -march Faridpur, Rajbari, Gopalganj, | 1 1 100%
2004 and Madaripur (Bangladesh
January—February 2011 | Joypurhat, Rajshahi, Natore, | 16 14 85.50%
Rajbari, and Gopalgan;j
(Bangladesh)
February 2012 Joypurhat, Rajshahi, Natore, 12 10 83%
Rajbari, and Gopalgan;j
(Bangladesh
All years Bangladesh and India 280 111 85%
March—May 2014 Philippines 17 9 53%
DISCOVERY OF THE VIRUS in all Singapore cases and nearly all Malaysian

In March 1999, virologists at the University of
Malaya isolated a virus from the cerebrospinal fluid
of an encephalitis patient. They observed syncytia
development in Vero cells that were inoculated with
the cerebrospinal fluid from three fatal encephalitis
cases.Electron microscopic studies identified the
virus as belonging to Paramyxoviridae. It’s named
Nipah after the first isolate from a fatal case in
Kampung Sungai Nipah(7).Nipah virus-infected cells
showed strong reaction with Hendra virus antiserum,
but not with antisera for other viruses like measles,
RSV, or herpesvirus. Studies showed an 8- to 16-fold
difference in neutralizing antibodies between Nipah
and Hendra, indicating they are related but not
identical.Cross-neutralization studies showed an 8- to
16-fold difference in neutralizing antibodies between

Nipah and Hendra viruses,

highlighting their

differences. Virus testing confirmed Nipah infection

encephalitis cases(7).

CLASSIFICATION

NiV belongs to the Henipavirus genus in the
Paramyxoviridae family. The first virus of this genus
is the Hendra virus (HeV), found during a 1994
outbreak in Australia affecting horses and humans.
Initially, it was thought to be part of the Morbillivirus
genus and was called equine morbillivirus
(EMV)(35).Subsequent ~ whole-genome  analysis
identified unique molecular signatures in HeV not
found in morbilliviruses. Further NiV genome
analysis confirmed that HeV and NiV are novel
paramyxoviruses that do not belong to existing
genera, necessitating a new genus for their
classification(31).In 2002, ICTV  established
Henipavirus as a genus. The Malaysian NiV strain
(N1V-MY) differs slightly from the Bangladesh strain
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(N1V-BD). The Philippines outbreak likely involved
a NiV-MY strain.

Morphology

Similar to other paramyxoviruses, NiV particles are
pleomorphic, spherical to filamentous, and range in
size from 40 to 1,900 nm. They contain a single layer
of surface projections with an average length of 17 +
1 nm (32).

Genome size and structure.

There are two main genetic types of the NiVs that
cause diseases in humans: NiV Malaysia (NiV-MY)
and N1V Bangladesh (NiV-BD).The two virus strains
are almost identical in function, but animal studies
show differences. NiV-BD appears more harmful than
NiV-MY in African green monkeys, and it has a
shorter time frame for effective antibody tr
tueatment(33).ferret infection studies, it was shown
that NiV-BD infection resulted in increased oral
shedding in comparison to NiV-MY (34).I’'m sorry,
but it seems like the provided text is incomplete.
Could you please provide more information or
additional context? This will help me create a more
accurate summary or you(35).In Bangladesh and
India, cases may have shorter incubation periods,
more respiratory symptoms, increased human-to-
human transmission, and higher fatality rates.

EPIDEMIOLOGY IN ANIMALS

Reservoir host

Fruit bats, also known as flying foxes, belong to the
genus Pteropus in the family Pteropodidae. They are
the primary reservoir hosts for both NiV and HeV
viruses. These viruses do not cause disease in bats,
whether the bats are infected naturally or through
experiments(32).

Host range.

Paramyxoviruses typically infect a narrow range of
hosts, and they rarely spread between different
species(36).NiV can infect many species, including
bats, pigs, horses, dogs, cats, and humans(32).NiV
can infect various animals like guinea pigs, hamsters,
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ferrets, and monkeys because it uses ephrinB2/B3
receptors common in mammals(37,38).In late
1997/early 1998, Nipah Virus potentially transmitted
from bats to pigs in Malaysia. Migration of bats to
farms and orchards due to an El Nino-related drought
in Indonesia might have contaminated pig swill,
leading to transmission(39).Satellite telemetry
reveals that Malaysian flying foxes travel hundreds of
kilometers yearly, with ranges reaching Indonesia and
Thailand(40). Studies indicate Nipah virus circulates
among these bats, similar to strains found in
Malaysia(41).

The map (Fig. 2) shows the distribution of Pteropus
bats and the countries where outbreaks of Hendra
virus and Nipah virus infections have occurred (41).

BIOSAFETY ISSUES OF NIPAH VIRUS

Field and farm workers in areas with suspected Nipah
infection should use protective gear like masks,
goggles, gloves, gowns, and boots, and practice
equipment disinfection and hand washing(8,42).El
virus NiV tiene alta Capac dad de contagiar tanto de
animales a humanos como entre humanos, causando
enfermedad grave y muerte. También genera miedo,
panico y pérdidas economics’. Por estas razones, el
NiV podria considerarse como un potencial agente de
bioterrorismo(43,44).The pathogen is a category C
bioterrorism agent per CDC, requiring BSL-4
handling(45).

PREVENTION

NiV management focuses on prevention. This
involves stopping farm animals from eating fruit
contaminated by bats and reducing overcrowding in
farms to prevent disease spread.Avoid consuming
contaminated sap. Reducing fresh sap consumption
may not be popular due to cultural norms, but using
barriers to keep bats away from sap is a better
solution(46).Candidate vaccines using a vesicular
stomatitis virus vector protect against NiV disease in
animals like hamsters, ferrets, and
primates(47).Vaccination programs would also have
to cover livestock animals, too, e.g., pigs, and perhaps
horses in certain areas where NiV is endemic.La
OMS ha considerate el virus del Nipah (NiV) como
prioridad, pero las pharmaceutics pueden no querer
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financiar ensayos en paises pobres. No obstante, en
enero de 2017 se cre6 CEPI, una coalicién global de
gobiernos 'y empresas pharmaceutical, para
desarrollar vacunas seguras, eficaces y asequibles
contra enfermedades con potencial pandémico, como
el NiV.

CONCLUSION

About 20 years ago, a new virus emerged, severely
affecting humans and animals and damaging
Malaysia’s pig-farming industry. It is still causing
outbreaks in Bangladesh and India.reservoir host
Pteropus bat is widespread, and NiV has been found
in bats in various countries, the potential for
outbreaks to occur in new regions remains significant.
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