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Introduction 
 

Emerging zoonoses are the product of 

socioeconomic and anthropogenic 

environmental changes. Increasing animal-

human interactions due to the fast-growing 

human population, combined with changing 

environmental conditions and inadequate 

sanitation and regulation leads to the 

emergence of new diseases including the 

zoonotic ones. Controlling zoonoses is 

particularly important in developing countries, 

where the absolute burden of these diseases is 

up to 130 times greater than in developed 

countries (Grace et al., 2012).  

Expansion of road networks, development of 

agricultural land, and intensification of 

wildlife trade have caused novel pathogens to 

emerge from wildlife, Nipah virus is one of 

the best examples of the emerging zoonoses 

(Daszak et al., 2012). 

 

Nipah virus 

 

Nipah virus is a negative-sense single-

stranded RNA virus. It is an enveloped virus 

and is pleomorphic in shape (Wang et al., 

2013; Goldsmith et al., 2003). It belongs to 

the genus Henipavirus of family 

Paramyxoviridae (Tan et al., 1999). Data 
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Nipah virus is an emerging zoonotic paramyxovirus that causes severe and often fatal 

disease in pigs and humans. The natural host of the virus is fruit bats of the Family 

Pteropodidae. The virus spreads through direct contact with infected bats, pigs, or from 

other infected people. After an incubation period of two weeks, the disease presents as 

fever, headache, dizziness and vomiting, followed by drowsiness, disorientation and 

mental confusion. Nipah virus is endemic in Southeast Asia and was first reported in 

Malaysia in 1999. It is a fast-spreading viral infection and caused some disastrous 

outbreaks in Malaysia, Bangladesh and India. The virus is very fatal having mortality rate 

of around 70%. Regular outbreaks of Nipah Virus have been reported from Bangladesh 

since 2001 to 2015. The latest outbreak of Nipah virus 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. 
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available on replication, transcription, 

translation, and other mechanisms of Nipah 

virus is very limited because it is a newly 

emerging virus, and also high containment 

facility is required for its study. Unlike other 

Paramyxoviruses Nipah virus does not show 

hemagglutinin and neuraminidase activities 

(Mayo, 2002). It 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 (Harcourt et al., 2000). 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 (Harcourt, 

2005). Nipah virus is closely related with 

Hendra virus which also belongs to the genus 

Henipavirus and shows cross reactivity with it 

(Zhu et al., 2006).  

 

Host range and disease transmission 

 

Many domesticated mammals are susceptible 

to Nipah virus. The virus is maintained in pig 

populations, but other domesticated animals 

like goats, dogs, cats and horses appear to be 

incidental hosts. The Nipah virus infection is 

highly contagious among pigs and is spread by 

coughing. Humans get infected by direct 

contact with infected pigs. In the 1998-1999 

outbreaks ninety percent of the infected people 

were pig farmers or had contact with pigs 

(Goh et al., 2000). There is circumstantial 

evidence of human-to-human transmission in 

India in 2001. Strong evidence indicative of 

human-to-human transmission of the virus 

was found in Bangladesh in 2004 (Gurley et 

al., 2007). During the outbreak in Siliguri, 33 

health workers and hospital visitors became ill 

after exposure to patients hospitalized with 

Nipah virus illness, suggesting nosocomial 

infection (Chadha et al., 2006).  

The main reservoir hosts for Nipah virus are 

fruit bats of the genus Pteropus (flying foxes) 

and P. giganteus is thought to be an important 

host in Bangladesh and India and possibly 

other locations (Yob et al., 2001). Infected 

bats shed virus in their excretion and secretion 

such as saliva, urine, semen and excreta but 

they are symptomless carriers. There is strong 

evidence that emergence of bat-related viral 

infection communicable to humans and 

animals have been attributed to the loss of 

natural habitats of bats. As the flying fox 

habitat is destroyed by human activity the bats 

get stressed and hungry, their immune system 

gets weaker, their virus load goes up and a lot 

of virus spills out in their urine and saliva. 

During the Bangladesh outbreak the virus is 

suggested to have been transmitted either 

directly or indirectly from infected bats to 

humans. Drinking of fresh date palm sap, 

possibly contaminated by fruit bats (P. 

giganteus) during the winter season, may have 

been responsible for indirect transmission of 

Nipah virus to humans (Luby et al., 2006). 

 

Epidemiology 

 

Nipah virus might be endemic across much of 

Southeast Asia; however, confirmed cases in 

humans and/or domesticated animals have 

only been reported in Malaysia, Bangladesh 

and nearby areas of northern India. It was in 

Malaysia in 1999 that the virus crossed the 

species barrier from bats to pigs and then 

infected humans, inducing encephalitis with 

upto 40% mortality (Mudie et al., 2011). The 

outbreak was attributed to pigs consuming 

fruits partially eaten by fruit bats, and 

transmission of infection to humans. Similar 

outbreaks were reported in Singapore and 

Bangladesh (Ling, 1999). Outbreaks in 

Bangladesh were different due to lack of 

intermediate animal hosts i.e. pig and the 

infection was attributed to the consumption of 

fruits partly eaten by bats. 
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In India the Nipah virus infection was first 

reported in 2001 when an outbreak took place 

in Siliguri, near the northern border of 

Bangladesh. The patients affected by this 

outbreak presented with both encephalitis and 

respiratory symptoms and the case fatality rate 

was 68%. After 2001, the second outbreak 

was reported in Nadia district of West Bengal 

in 2007. The cases presented mainly with 

fever, headache and bodyache with a few 

cases having episodes of vomiting, 

disorientation, respiratory distress and the case 

fatality rate was 100% (Krishnan, 2007). The 

infection was not reported since 2007 until the 

recent outbreak which started in the month of 

May 2018. This outbreak seems to be a re–

emergence of the Nipah virus in India. The 

epicenter of the third outbreak in India is 

Southern state of Kerala, Kozhikode district. 

The case fatality rate reaching up to 45.7% 

(Hariharan, 2018). The source was found to be 

a well which was housed with several bats 

from where the family was drawing water 

(Xinhua, 2018).  

 

Pathogenesis 

 

Nipah virus disease in humans 
 

Nipah virus mainly affects nervous system, 

however respiratory infection has also been 

reported. The incubation time for Nipah virus 

disease is 14 days and time from onset of 

symptoms to death in fatal cases is 

approximately 16 days (Chong et al., 2002). 

Neurological signs of disease progress over 

time and result in coma, and ultimately death 

in severe cases. During the Nipah virus 

outbreak in Malaysia and Singapore patients 

generally presented with fever and altered 

mental status or decreased consciousness (Goh 

et al., 2000).  

 

Magnetic resonance imaging during the acute 

as well as during later phases of illness 

revealed focal lesions disseminated throughout 

the brain, mainly in the subcortical and deep 

white matter of the cerebral hemispheres (Sarji 

et al., 2000). Respiratory involvement causes 

difficulty in breathing and mechanical 

ventilation was required in most of the severe 

cases (Chua et al., 1999). Nipah virus was 

isolated from throat swabs, nose swabs, urine, 

tracheal secretions, and CSF collected from 

patients and the presence of virus in CSF was 

correlated with poor prognosis (Chua et al., 

2000) (Table 1).  

 

Histologic changes are mainly observed in the 

central nervous system of patients, followed 

by lungs and spleen, and incidentally heart or 

kidneys. The main observed lesion is 

vasculitis of small blood vessels and 

capillaries, characterized by segmental 

endothelial destruction, mural necrosis, and 

karyorrhexis.  

 

In the CNS, lesions are observed in blood 

vessels of the grey and white matter and viral 

inclusions are detected in neurons. In the 

lungs, besides vasculitis, alveolar hemorrhage, 

pulmonary edema, and aspiration pneumonia 

are often observed. There is no vasculitis in 

the spleen; rather, white pulp depletion and 

acute necrotizing inflammation is observed 

(Wong et al., 2002). 

 

Nipah virus disease in pigs 

 

In pigs, Nipah virus disease pathology 

depends on age of the animal. Adult boars and 

sows show mainly neurological disease, 

whereas pigs under 6 months of age mainly 

suffer from respiratory disease. 
 

The post-mortem findings due to Nipah virus 

infection in pigs are relatively non-specific. 

The lung and the meninges are the key organs 

affected. The majority of the cases show mild 

to severe lung lesions with varying degrees of 

consolidation, emphysema and petechial to 

ecchymotic haemorrhages, and blood-tinged 

exudates in the airways.  
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Table.1 Morbidity and mortality in humans due to Nipah virus infection 

 

 
(WHO, 2018) 

 

On cut surface, the interlobular septa are 

distended. The meninges show generalized 

congestion and oedema. Other visceral organs 

were apparently normal.  

 

Histologically, pigs develop moderate to 

severe interstitial pneumonia. Like in human 

Nipah virus infections, pigs develop 

widespread vasculitis in lungs, brain, and 

kidneys. In the brain, nonsuppurative 

meningitis with gliosis is observed (Mohd et 

al., 2000). Experimental infection in pigs has 

shown that Nipah virus reaches the CNS via 

transport along cranial nerves as well as by 

crossing the blood–brain barrier (Weingartl et 

al., 2005). 

Clinical symptoms 

 

Clinical symptoms of Nipah virus infection 

vary from the asymptomatic to very severe. 

During surveillance studies in Malaysia, 27% 

pig farmer families were asymptomatic 

(Parashar et al., 2000). Nipah virus infection 

in humans produces an encephalitic syndrome 

which is primarily characterized by headache, 

pyrexia, and other neurological symptoms. 

Fever was found to be universal symptom 

followed by headache in 65% to 88% of 

patients (Wong et al., 2001). Apart from 

fever, other symptoms like vomiting, 

dizziness, brain stem abnormalities, reduced 

or absent reflexes, and doll's‐ eye reflexes are 
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also observed frequently during Nipah virus 

outbreak (ICDDR, 2004). The respiratory 

symptoms are second most common after 

neurological symptoms in Nipah virus 

infection. Cough, cold, and dyspnea are most 

common respiratory symptoms reported, 

while abdominal pain, diarrhea, gastritis, and 

constipation have also been reported in few 

cases (Luby et al., 2006).  

 

Diagnosis 

 

Presumptive diagnosis on-farm 

 

Necropsies should be conducted of recently 

dead and acutely diseased pigs. Animals 

chosen should be representative of the 

affected ages and types, and should include a 

number of animals to increase the sensitivity 

of the sampling procedure. There are no 

pathognomonic features ascribable to Nipah 

virus disease in pigs. Differential diagnoses 

should include Classical swine fever, Porcine 

reproductive and respiratory syndrome, 

Aujeszky’s disease, Porcine pleuropneumonia 

and Pasteurellosis. Severe respiratory 

symptoms, neurological symptoms, or 

increased mortalities in sows may help in 

differential diagnosis.  

 

Confirmatory laboratory diagnosis 

 

Procedures for the laboratory diagnosis of 

Nipah virus infections include serology, 

histopathology, immunohistochemistry, 

electron microscopy, polymerase chain 

reaction (PCR), and virus isolation. The 

recommended initial screening tests are 

ELISA serology and immunohistochemistry, 

neither of which amplify infectious virus, and 

so are safer tests in the laboratory. 

 

Prevention and Control 
 

There is no effective treatment for Nipah 

virus disease, but ribavarin may alleviate the 

symptoms of nausea, vomiting, and 

convulsions (Chong et al., 2001). Treatment 

is mostly focused on managing fever and the 

neurological symptoms. Severely ill 

individuals need to be hospitalized and may 

require the use of a ventilator. Human-to-

human transmission of the virus has been 

reported in recent outbreaks demonstrating a 

risk of transmission of the virus from infected 

patients to healthcare workers through contact 

with infected secretions, excretions, blood or 

tissues. Healthcare workers caring for patients 

with suspected or confirmed Nipah virus 

infection should implement Standard 

Precautions when caring for patients and 

handling specimens from them.  

 

Establishing appropriate surveillance systems 

will be necessary so that Nipah virus 

outbreaks can be detected quickly and 

appropriate control measures initiated. There 

is a need to inspect all the imported livestock 

at the point of origin and when they arrive. 

All the facilities for their slaughter need to be 

maintained at the highest level of hygiene 

possible. It is also essential to take proper 

precautions for workers. For those who come 

down with these zoonoses, we must ensure 

that facilities for the care of patients are 

available, that all health care and veterinary 

care personnel have adequate protection, and 

that laboratories are equipped with adequate 

facilities to handle these dangerous organisms 

(Ling, 1999). There is a need to have active 

inter-institutional and international 

coordination among human-animal virologists 

as well as virologists and ecologists to fully 

understand how and when the bats excrete the 

virus. Simultaneously there is also a need for 

educating the common people about personal 

and food hygiene.  
 

Nipah virus continues to cause annual 

outbreaks in Southeast Asia, with high case 

fatality rates even after the two decades of its 

emergence. The virus can cause large-scale 

human outbreaks if it gets adapted to the 

human-to-human transmission. Therefore, 
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efforts should be focused on the intervention 

strategies aimed at blocking zoonotic and 

human-to-human transmission. The 

increasing contact between bats and humans 

as a result of habitat destruction and climate 

change, alarms the more zoonotic 

transmission events in the future. There is the 

need of improved communication between 

medical and veterinary health under ‘One 

Health’ approach (Mackenzie, 2009). The key 

to controlling the outbreak and reducing 

mortalities is early detection of the outbreak 

and installing preventive measures as soon as 

possible, because a delay or neglect can lead 

to an outbreak of tragic consequences. 
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