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1. INTRODUCTION  
Nipah virus is belongs to the genus Henipavirus. 
Morphologic and genetic studies indicated that the virus 

was closely related to Hendra virus (HeV) isolated in 
1994 in Australia and the recently described Cedar virus. 
Bats are the natural reservoir of Henipaviruses. Nipah 
virus (NiV) is an RNA virus belonging to family 
paramyxoviridae and its name originated from sungai 
Nipah, a village in the Malaysian peninsula where pig 

farmers became ill with encephalitis. Cedar virus has not 
been found pathogenic to any animal, NiV and HeV 
cause lethal neurologic and respiratory disease.

[1-7]
 Nipah 

virus in the Paramyxoviridae family, has drawn attention 
as an emerging zoonotic virus in South-East and South 

Asian region. All over the world it has become a great 
public health concern.

[8-13]
 The first cases in late 

September 1998 in villages near the city of ipoh in the 

state of perak, west Malaysia, where pig farming was a 
major industry. The second cluster occurred near 
sikamat, a small town in a different state, Negri 
Sembilan, in December 1998 and January 1999. The 
third cluster began near the city of Bukit Pelandok in the 
same state in December 1998 it is one of the largest 

cluster.
[14,15]

 The first nipah virus was identified by Dr. 
Kaw Bing Chua in 1999 after an encephalitis outbreak 
among pig farmers and exporters in Malaysia and 
Singapore, causing a collapse of the billion- dollar pig 
export industry. Initially, the spread of infection could 
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ABSTRACT  

Overcrowding and unfavorable environment causes various adverse effects on human and animal health i.e. new 
vector borne diseases, skin problem like allergy, asthma. Several times many untreatable viral disease becomes a 
serious death threat in many countries. The objectives of this review were to understand the epidemiology and 
outbreak of NiV infection and to discuss the preventive and control measures across different regions. Nipah virus, 

a paramyxovirus related to Hendra virus, first emerged in Malaysia in 1998. Clinical presentation ranges from 
asymptomatic infection to fatal encephalitis. Malaysia has had no more cases since 1999, but outbreaks continue 
to occur in Bangladesh and India. The latest outbreak of NiV has been recorded in May, 2018 from Kerala, India 
which resulted in the death of 17 individuals. Due to lack of vaccines and effective antivirals, Nipah encephalitis 
poses a great threat to public health. Routine surveillance studies in the infected areas can be useful in detecting 
early signs of infection and help in containment of these outbreaks. In the Malaysia-Singapore outbreak, 

transmission occurred primarily through contact with pigs, whereas in Bangladesh and India, it is associated with 
ingestion of contaminated date palm sap and human-to-human transmission. Bats are the main reservoir for this 
virus, which can cause disease in humans and animals. There are currently no effective therapeutics, and 
supportive care and prevention are the mainstays of management. Nipah virus (NiV) is an emerging bat-borne 
pathogen. It was first identified 20 years ago in Malaysia and has since caused outbreaks in other parts of South 
and Southeast Asia. It causes severe neurological and respiratory disease which is highly lethal. It is highly 

infectious and spreads in the community through infected animals or other infected people. Different strains of the 
virus show differing clinical and epidemiological features. Rapid diagnosis and implementation of infection 
control measures are essential to contain outbreaks. A number of serological and molecular diagnostic techniques 
have been developed for diagnosis and surveillance. Difficulties in diagnosis and management arise when a new 
area is affected. The high mortality associated with infection and the possibility of spread to new areas has 
underscored the need for effective management and control. However, no effective treatment or prophylaxis is 

readily available, though several approaches show promise. Given the common chains of transmission from bats to 
humans, a One Health approach is necessary for the prevention and control of NiV infection. 
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not be controlled as measures were targeted to control 
Japanese Encephalitis outbreak, until the isolation of 
NiV from cerebrospinal fluid of victim after a period of 2 
months. The latest outbreak was reported on 19

th
 may 

2018, in Kozhikode district, Kerala, india.
[16-20] 

 
Natural reservoir of NiV has been identified as fruit bats 
of the genus pteropus. This disease can infect both 
humans and animals, like pigs, equally and the modes of 
transmission are: human to human and animal to human 

transmission through infected bats and pigs.
[16,21]

 NiV 
also has six genes which encode for fusion protein(F), 
glycoprotein (G), matrix protein (M), nucleocapsid(N), 
phosphoprotein(P), and polymerase protein (L). 
Phosphoprotein (P) gene encodes various important 
accessory proteins known as C, V, and W. The C protein 

plays a very important role in regulation of viral RNA 
synthesis and virulence factor. V and W proteins are 
crucial for virulence, and these proteins act by inhibiting 
the activation of an interferon‐inducible promoter.

[22,23]
 

 

 
Fig1: structure of Henipavirus. 

 

2. EPIDEMIOLOGY 

Intensive agriculture has been implicated in the 
transmission of Nipah virus to humans. The 1970s and 
the 1990s between, pig and mango production tripled in 

Malaysia. Mango trees were planted near pig enclosures, 
attracting fruit bats to the area. As bats fed and roosted in 
the trees, nearby livestock became infected with NiV, 
which eventually spread to farm labourers. It is assumed 
that the geographic distribution of henipaviruses overlaps 
with that of Pteropus category. This hypothesis was 

reinforced with the evidence of henipavirus infection in 
Pteropus bats from Australia, Bangladesh, Cambodia, 
China, India, Indonesia, Madagascar, Malaysia, Papua 
New Guinea, Thailand and Timor-Leste.

[24,25]
 Human 

NiV outbreaks show a strong seasonal pattern during 
winter and spring months, associated with the Pteropus 

breeding season and the date palm sap harvesting season. 
Pteropus bats may also infect intermediate hosts, where 
NiV typically presents as fever and severe respiratory 
distress. NiV can persist on surfaces, posing further risk 
for fomite-borne NiV transmission.

[26-28]
 

3. AETIOLOGY  

The NiV is classified under the subfamily 
Paramyxovirinae in the family Paramyxoviridae that 
comprises the five genera Respiro-, Morbilli-, Rubula-, 

Avula-and Henipavirus, also a group of yet unclassified 
viruses. The genome consists of six genes like N, P, M, 
F, G and L yielding nucleoprotein, phosphoprotein, 
matrix, fusion, glycoprotein and large RNA polymerase. 
The Henipa group genome of viruses is large around 
18250 nucleotides as compared to other members of 

paramyxoviruses due to an extended open reading frame 
of the P gene and to longer non-coding regions for all the 
genes except L gene. NiV does not have the 
hemagglutinin and neuraminidase properties as 
commonly found in many Paramyxoviruses. The G and F 
proteins of NiV are required in mediating the viral entry 

into the cell as well as for inducing neutralizing 
antibodies. The P gene encodes at least three non-
structural proteins (C, V, and W) in addition to the P 
protein; however, P protein is the only essential gene 
product for genome replication. The additional gene 
products are usually not required for virus replication in 

vitro, though they often serve as virulence factors in 
vivo.

[29-32]
 Other animal Paramyxovirus, the virus is 

inactivated by 60°C for 60 minutes. It is stable between 
pH 4.0 and 10.0. It survives in favourable conditions and 
for long period, for days in fruit bat urine and 
contaminated fruit juice. It is susceptible to soaps and 

disinfectants. Lipid solvents, such as alcohol and ether, 
and sodium hypochlorite solutions were used effectively 
in outbreaks for disinfection.

[24,33] 

 
4. SIGNS AND SYMPTOMS  

NiV was observed in the patients of Malaysia outbreak 

and it was found that traces of NiV were present in urine 
samples furthermore, besides saliva also throat swabs 
sample. The symptoms signify on exposure and 
incubation period of 5-14 days, sickness with 3-14 days 
of fever and headache followed by the opposite 
symptoms. Initial symptoms are sleepiness, fever, 

headache, body pain followed by disorientation and 
mental confusion. These symptoms can progress 
followed by coma as quickly as in 24–48 hours. 
Encephalitis is the dreaded complication of NiV 
infection. Respiratory infirmity can also be present 
during the early part of the infection. Nipah-case patients 

with respiration problem are more likely than those 
without the respiratory disorder to transmit the virus. The 
illness is suspected in symptomatic people within the 
context of an epidemic outbreak.

[34,35]
 

 
5. Historical Background and Its Outbreak  

The first incidence of the NiV was recorded in humans 
and pigs in Malaysia in 1998–1999. In India, the disease 
was observed and recorded in humans without any 
involvement of pigs. There were two outbreaks, major 
one occurred in 2001 in Siliguri in West Bengal and in 
2007 isolated incidence in Nadia also in West Bengal. 

Bangladesh observed and recorded several Nipah 
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outbreaks in human beings covering several districts 
almost every year during 2001–2013.

[29,36-38]
 

 
5.1 Malaysia and Singapore 

September 1998, there was an outbreak of a peculiar 
disease in some pig-farmer near lpoh city of perak state 
of Malaysia and another outbreak was observed in 
December 1998 to January 1999 in a town of Sikamat of 
state negri Sembilan, Malaysia. Third and largest 
outbreak with similar symptoms observed in December 

1998 occurred in neighboring area of Bukit Pelandok. 
All these outbreaks were considered due to Japanese 
encephalitis virus (JEV), which was generally prevalent 
in these area. Various steps for mosquito control and 
JEV vaccination were taken to manage these outbreaks 
but even after that the disease was expanding 

continuously. JEV immunized persons were also infected 

with new agent, and during animal surveillance there 
were sick pigs with severe barking cough andbmany 
dying from the same disease. Pigs to human 
transmissions of NiV were observed in these outbreaks. 

Control steps like culling of pigs, avoid pig contact, and 
exchange of pig were taken in affected NiV areas. The 
reson of panic in that area although these outbreaks were 
comparatively small but mortality rates were very high. 
Various steps taken to control of NiV outbreak including 
pig transport, public education, national surveillance, and 

pig culling. The NiV infection spread to Singapore due 
to import of infected pigs from infected area of Malaysia. 
In early March 1999, 11 pig farmers in Singapore were 
diagnosed NiV positive with one fatality. These NiV 
outbreaks were very serious, and true numbers of 
infections may be uncertain due to large number of 

asymptomatic patients.
[22,39,40]

 
 

 
Fig. 2: outbreaks. 

 
5.2 India 

In India, there was a large outbreak (66 probable cases) 
in Siliguri, West Bengal in 2001 and another outbreak 
(five cases) in 2007 in Nadia district, West Bengal. 

These outbreaks were across the border from the Nipah 
belt in Bangladesh. In May 2018, an outbreak of NiV 
was observed and declared in Kozhikode and 
Malappuram districts of Kerala, a southern state in the 
west coast, which is geographically disconnected from 
previously affected areas. There were 18 confirmed cases 

and 17 deaths as of 2018. All cases belonged to the 
economically productive age group and no sex 
differential. In 2001 in Siliguri, the index case remained 
unidentified but was admitted to Siliguri District 
Hospital and infected 11 secondary cases. These patients 
were transferred to other hospitals and further 

transmission infected 25 staff and eight visitors. The 

2007 outbreak consisted of one person who contracted 
the disease due to consumption of alcohol made from 
date palm and all the others, including one healthcare 
worker, acquired the disease from the first case. At least 

one healthcare professional also contracted the disease in 
a healthcare setting in the recent outbreak in 2018. All 
Indian outbreaks have seen person-to-person 
transmission. Though the epidemiology of NiV in India 
is similar to Bangladesh, since only three outbreaks have 
been reported so far, definitive evidence is 

unavailable.
[1,41-46,11,52]

 
 
5.3 Philippines 

Outbreak of NiV infection observed in the Philippines in 
2014. 17 cases were confirmed the case fatality rate was 
82% and 10 patients had a history of close contact with 

horses or of horse meat consumption. Deaths of 10 
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horses were reported in the same time period, of which 
nine showed neurological symptoms. However, samples 
from horses were not tested for NiV. Five patients, 
including two healthcare personnel, acquired the disease 

through person to person transmission. This strain was 
closely related to the Malaysian strain where definite 

person to person spread had not been previously 
identified. This suggests the possibility of co-evolution 
of different strains of NiV in bats or of strain mutation as 
the likelihood of mutation increases with each spillover 

event.
[1,47]  

 
Table: mortality rate. 

Year Country State/district cases Deaths Case fatality 

1998- 
1999 

Malaysia Perak, selangor, Negeri Sembilan states 265 105 40% 

1999 Singapore Singapore 11 1 9% 

2001 India Siliguri district, West Bengal 66 49 74% 

2001 Bangladesh Meherpur district 13 9 69% 

2003 Bangladesh Naogaon district 12 8 67% 

2004 Bangladesh Faridpur and Rajbari districts 67 50 75% 

2005 Bangladesh Tangail dstrict 12 11 92% 

2007 Bangladesh Thakurgaon, Naoga and Kushtia districts 18 9 50% 

2007 India Nadia district, West Bengal 5 5 100% 

2008 Bangladesh Manikgonj, Rajbari and Faridpur district 11 9 82% 

2009 Bangladesh Rajbari, Gaibandha, Rangpur and Nilphamari districts 4 1 25% 

2010 Bangladesh 
Faridpur, Rajbari, Gopalganj and 
Madaripur districts 

16 14 88% 

2011 Bangladesh 
Lalmonirhat, Dinajpur, Comilla, Nilphamari and 

Rangpur districts 
44 40 91% 

2012 Bangladesh 
Joypurhat Rajshahi, Natore, Rajbari and Gopalganj 
districts 

12 10 83% 

2013 Bangladesh 

Gaibandha, Jhinaidaha, 
Kurigram, Kushtia, Magura, 
Manikgonj, Mymenshingh, 
Naogaon, Natore, Nilphamari, 
Pabna, Rajbari and Rajshahi 

districts 

24 21 87% 

 

5.4 Bangladesh 

The 1st NiV outbreak was reported in April 2001 in 
district Meherpur, Bangladesh with 13 confirmed cases 
and 9 (69.2%) deaths. First identification of NiV from 
Meherpur, many outbreaks of NiV encephalitis have 

been documented annually from various parts of 
Bangladesh. NiV outbreaks have been noted from 
different districts including Faridpur, Naogoan, Natore, 
Nilphamari, Pabna and Rajbari. Sporadic cases of 
infection and NiV encephalitis have been reported from 
western and north‐western parts of Bangladesh almost 

annually. These NiV outbreaks were associated with 
high mortality in Bangladesh due to highly infectious 
nature of NiV and poor medical care facilities. These 
outbreaks affect the several households, suggesting 

limited person‐to‐person transmission. During the 
sero‐surveillance studies, Pteropus bats in Naogaon were 

found to have antibodies against the NiV. A total of 13 
Nipah annual outbreaks have been observed from various 
parts of Bangladesh till 2015, resulting 261 laboratory 
confirmed cases with 199 (76.2%) deaths.

[22,48,49]
 

 

6. PATHOGENESIS OF NIPAH VIRUS  

The availability of high level containment facility 
(BSL‐4) hampered the research on NiV which is 

restricted to very few laboratories around the world. NiV 
has been isolated in animal model or vero cell line from 
cerebrospinal fluid, throat/nasal swabs, and urine 
samples collected from patients.

[51]
 NiV infection can be 

best studied in pigs as animal model where it causes mild 

to severe infection in pigs with low (1%‐5%) mortality. 
Experimentally, NiV also can infect cats, dogs, ferrets, 
and hamsters and can be isolated from various tissues of 
these animals. These limited studies on NiV pointed out 

that the incubation period was less than 15 days in 
majorities of cases and incubation period may be more in 
some cases which extends up to 4 months or more. After 
infection, virus causes viraemia and spreads to different 
locations and organ systems. The virus also enters into 
CNS through cranial nerves and is recovered from CSF 

sample. During infection, CNS (>90%) and respiratory 
(62%) systems are highly affected while renal, cardiac, 
and splenic systems are least affected.

[22,50]
  

 
7. RISK FACTOR AND MECHANISM OF 

TRANSMISSION  

The epidemiological studies of NiV outbreaks in 
Malaysia, Singapore, Bangladesh and India suggested 
that a number of factors play a crucial role in NiV 
transmission to human. Close contact with NiV infected 
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animals, reservoir animals, and consumption of 
contaminated food are important factors responsible for 
NiV transmission.32,37 NiV infected pigs were observed 
as main source for human infections (92%) during 

Malaysia and Singapore outbreaks.
[22]

 The direct contact 
with pig products was responsible for NiV transmission 
to humans, confirming preliminary observations by 
health workers. The Malaysian experience showed that 
the disease spread rapidly among pigs in the infected 
farm that was attributed to direct contact with excretions 

as well as secretions such as urine, saliva, pharyngeal 
and respiratory secretions of infected pigs. The findings 
in the pig’s respiratory system could explain the severe 
pulmonary symptoms in these animals. Provide support 
for the suggestion that aerosol spread of NiV from pig to 
human represents an important mode of transmission. 

Widespread surveillance of pig populations to detect 
infected pigs, and pig culling of sick pigs stopped the 
epidemic. Urine exposure associated with transmission 
as NiV antigen has been demonstrated in the renal 

tubules of pigs and a concurrent outbreak of NiV among 
abbatoir workers in Singapore also showed the 
associatedness of infected pig urine and exposure to the 
workers. The mechanical transmission by repetitive use 

of same needles or equipment without further 
sterilization after each use for health intervention and 
artificial insemination and sharing of boar semen within 
a farm were also implicated. The possible role of 
transmission by infected dogs and cats found in the 
affected farm could not be excluded. 

 
In Siliguri, India, transmission of the virus was reported 
within a health-care setting, where 75 % of cases 
occurred among hospital staff. Nipah cases tend to occur 
in a cluster or as an outbreak. Strong evidence indicative 
of human-to-human transmission of NiV was found in 

Siliguri (India) in 2001 and in Bangladesh in 2004. 
further confirmed human-to human transmission during 
Bangladesh outbreak in 2010 while studying 16 case-
patients.

[29]
 

 

 
Fig. 3. Transmission cycle in human. 

 
8. DIAGNOSIS  
For virus detection may be collected from symptomatic 
patients or at post-mortem examination. Specimens for 
serological testing should be collected late in the course 

of infection. The NCDC, India, recommends throat 
swabs in viral transport medium, urine, blood and/or 
CSF for diagnosis. Samples must be collected and 
transported in triple container packing at 2–8 °C. 
Processing of the clinical samples requires a BSL 4 
facility. However, virus inactivation by sample 

irradiation may be an effective technique to make the 
samples safe to use in a BSL-2 laboratory.

[29,1,53,54]
 

 

Direct detection of the agent  

The best test for direct detection is polymerase chain 
reaction (PCR) due to its high sensitivity, specificity and 
the rapidity. Specimens that may be used include tissue 

samples, swabs, CSF and urine. Diagnosis by direct 
detection in animals may be difficult, as virus detection 
has low sensitivity. 
 
PCR 

PCR targeting the nucleocapsid protein gene has been 

developed by the US Centers for Disease Control and 
Prevention (CDC). Infected RNA (NiV RNA) can be 
identified by Real Time PCR (RT-PCR) from respiratory 
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secretions, urine or cerebrospinal fluid. These tests are 
highly sensitive and specific and are used commonly for 
diagnosis. A TaqMan probe-based assay developed in 
2004 detects the N gene and has a very high sensitivity 

of ∼1 pfu. It is specific for NiV RNA and can be used 
for diagnosis during an outbreak. A SYBR Green-based 
assay targeting a differentregion of the N gene has also 

been developed. It has lower sensitivity (∼100 pfu) as 
well as detect HeV.

[55]
 

 
Immunohistochemistry 

Formalin-fixed tissue may be used for 
immunohistochemistry. The site of viral replication is 
vascular endothelium, a wide range of tissues may be 
used including brain, lung, spleen, kidney and lymph 
nodes. Uterus, placenta and products of conception are 
also analysed in pregnant animals. Previously, 

convalescent human serum was used for 
immunohistochemistry. This has now been replaced by 
rabbit serum against NiV.

[56]
 

 
Antibody detection 

IgM antibody in serum used for diagnosis. Detection of 

IgG antibodies is a good test for surveillance in humans 
and for the identification in reservoir animals during 
epidemiological investigations. It has also been used for 
diagnosis in humans during outbreaks.

[57,58]
 

 
ELISA 

ELSA is the most commonly used test for serological 
diagnosis due to its high sensitivity, rapidity, ease and 
safety of use. ELISAs for the detection of IgG and IgM 
developed by the CDC were used in the confirmation of 
diagnosis in Malaysia. It has since been used for 
surveillance in Bangladesh during NiV outbreaks. Other 

tests based on recombinant proteins have been developed 
using the more conserved N antigen. IgM antibodies 
have been found to be detectable in 50% patients on day 
1 of illness, while 100% of patients show IgG positivity 
after day 18.

[59,60]
 

 

Virus isolation  

Virus isolation from respiratory secretions, urine, 
cerebrospinal fluid or other tissue specimens must be 
done in a BSL-4 laboratory. The cell line of choice for 
both NiV and HeV is the Vero cell line. Pteroid bat cell 
lines have also been developed. within 3 days Cytopathic 

effects observed. The cells form syncytia and 
subsequently, there is the formation of punctate holes in 
the monolayer as the syncytia lift from the surface. NiV 
forms larger syncytia than HeV and the differences in 
nucleus distribution in the syncytia can be used to 
differentiate the two. Definitive identification of the 
virus from cell culture can be done by PCR or 

immunohistochemistry. Other tests that may be used like 
sequencing, which is used for virus characterisation and 
electron microscopy. However, they are infrequently 
available and are inappropriate for primary diagnosis.

[61]
 

 

 

Serum neutralisation test  

This is considered the gold standard test but requires the 
use of a BSL-4 laboratory. In this test, test sera are 
incubated with the virus and then allowed to infect Vero 

cells. Positive sera block the development of cytopathic 
effects. A modified neutralisation test which can be read 
at 24 h has been developed. Here, the virus-serum 
mixture is removed after a period of adsorption and 
immunostaining is used for virus detection.

[61]
 

 

9. TREATMENT AND PREVENTION  

Prevention  

prevention have primarily focussed on the prevention of 
contamination of date palm sap, increasing awareness 
about the dangers of consuming date palm sap and 
prevention of person-to-person spread. The use of skirts 

to cover the sap producing areas of date palm trees which 
found to effectively prevent contact with bats. The WHO 
advisory during an ongoing outbreak includes avoiding 
exposure to pigs and bats and consumption of bat-bitten 
fruits or raw date palm sap/toddy/juice. In order to 
reduce the risk of animal- to- human transmission gloves 

and other protective clothing should be worn while 
handling sick animals and during slaughtering and 
culling procedures. Prevention of person-to-person 
transmission includes the implementation of infection 
control practices such as isolation of patients, use of 
personal protective equipment and good hand hygiene 

practices. Contacts identified through contact tracing are 
tested and kept under observation until they test negative. 
Hospital surfaces have been found to be contaminated by 
NiV around patients. Funeral practices requiring direct 
contact with the remains are discouraged and Contacts of 
infected patients are counseled to avoid prolonged close 

personal contact with patients.
[62-64]

 
 
Vaccines 

A number of vaccine have been developed for NiV, 
several of which have been tested in animal models. The 
most studied approach has been a subunit vaccine based 

on G glycoprotein (sG) of NiV and HeV. HeV-sG elicits 
a cross-protective immune response against both HeV 
and NiV. It has now been developed into a horse vaccine 
against HeV called Equivac which is registered in 
Australia. Virus vector-based recombinant vaccines have 
also been developed. These recombinant viruses express 

the F or G glycoproteins on their surface. A mammalian 
cell-derived virus-like particle vaccine has also been 
produced. All these approaches have produced complete 
protection against oro-nasal NiV challenge after a single 
dose in various animal models. The success of the sG 
vaccine in horses and of the VSV vectored Ebola vaccine 

(rVSV-ZEBOV) make these two approaches attractive 
for eventual use in humans.

[65-67]
 

 
TREATMENT 

Antiviral chromotherapy 

Ribavirin, which is effective against other 

Paramyxoviruses (such as Respiratory Syncytial Virus) 
was used to treat infected patients in Malaysia. Ribavirin 
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has since been tested in animal models and found to be 
ineffective. However, in the absence of effective 
antivirals, the NCDC recommends the use of oral or 
parenteral Ribavirin for all confirmed cases. Ribavirin is 

not recommended for chemoprophylaxis. Acyclovir was 
used in Singapore but whether it was effective is unclear. 
Chloroquine was reported to be effective in cell culture 
but failed to prevent death in a hamster model in 
isolation or in combination with Ribavirin. The natural 
ligands of Ephrin-B2, as well as soluble Ephrin-B2, have 

been shown to be effective in vitro. Favipiravir, a drug 
licensed in Japan for treatment of Influenza, has been 
shown to be effective in a hamster model. Neutralizing 
human monoclonal antibody has been found to be 
effective in a non-human primate model. Use of anti-G 
and anti-F monoclonal antibodies in an emergency 

setting is approved in India. Patients are discharged only 
after a negative RT-PCR result on throat swab/blood is 
obtained. Period of communicability is unknown but 
presumed to be 21 days. Therefore, discharged patients 
are also advised to remain in isolation until 21 days after 
confirmation of infection.

[68,69]
 

 
Surveillance 

Disease surveillance is carried out regularly in the Nipah 
belt in Bangladesh. Surveillance activities consist of 
event-based and sentinel surveillance. Print and 
electronic media surveillance is carried out in 10 national 

newspapers and eight national news channels and 
hotlines have been set up for healthcare personnel to 
report outbreaks. Suspected outbreaks and deaths due to 
unknown causes are rapidly identified through these 
methods. Under sentinel surveillance clusters of 
encephalitis are investigated. Clusters are defined as two 

or more cases within 21 days and half an hour’s walk 
from each other. A team of epidemiologists from the 
Institute of Epidemiology, Disease Control and 
Research, Bangladesh investigates any identified 
clusters. The team identifies suspected human cases, 
potential animal sources of infection, behavioural factors 

contributing to infection and environmental 
contamination. Surveillance is an important part of 
disease management and should be instituted in areas 
that have seen outbreaks like India and other countries in 
the region.

[70]
 

 

10. CONCLUSION 

NiV has emerged as a deadly zoonotic disease. Due to 
the worldwide distribution of bats, outbreaks in new 
areas are likely to occur. The high case fatality rate and 
acute course of disease make the infection difficult to 
diagnose. This is further compounded by the lack of 

easily available low-cost diagnostic tests and facilities 
equipped to handle viral samples. Effective treatment 
and prophylaxis are unavailable due to a lack of studies 
in human subjects because the overall case burden is 
small and the course of infection is acute. The recent 
outbreak in India highlights the possibility of potential 

spillover events in areas where currently known risk 
factors do not exist. Establishment of surveillance 

systems for NiV is necessary, particularly in South and 
Southeast Asia. There is an urgent need for countries in 
South and Southeast Asia to work together to strengthen 
surveillance systems in order to monitor spillover events 

and prevent transmission. A better understanding of bat 
ecology and the causes of spill-over events, the 
development of effective treatment and prophylaxis for 
humans and animals and strengthening of surveillance 
systems to prevent outbreaks is required to curb the 
threat posed by NiV. 
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