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Short communication 
Nipah virus (NiV) infection is one of the most lethal emerging 

zoonotic diseases, with reported case fatality rates ranging from 40% 

to over 70%. Owing to its epidemic potential, lack of licensed 

vaccines or targeted antivirals, and ability to cause severe outbreaks 

with human-to-human transmission, the World Health Organization 

has prioritized Nipah virus under its Research and Development 

Blueprint for emerging pathogens¹. The repeated re-emergence of 

Nipah virus in South and Southeast Asia highlights critical 

vulnerabilities at the human–animal–environment interface and 

underscores the urgent need for a One Health response. 

Abstract 

Nipah virus is a highly virulent zoonotic pathogen belonging to the genus Henipavirus and family Paramyxoviridae that causes 

severe encephalitic and respiratory illness in humans. With mortality rates ranging from 40% to more than 70%, the absence of 

licensed vaccines or specific antiviral therapies, and established human-to-human transmission poses Nipah virus a substantial 

epidemic and pandemic risk. Recurrent outbreaks across South and Southeast Asia, particularly in India and Bangladesh, underscore 

ongoing weaknesses at the human–animal–environment interface. In response to these concerns, the World Health Organization has 

identified Nipah virus as a priority pathogen under its Research and Development Blueprint. The intricate transmission ecology of 

Nipah virus, involving wildlife reservoirs, intermediate animal hosts, environmental influences, and healthcare-related spread, 

emphasizes the urgent need for a coordinated One Health approach to support effective prevention and control efforts. 
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Nipah virus is a highly pathogenic Henipavirus belonging to the 

family Paramyxoviridae, first identified during an outbreak of 

encephalitis among pig farmers in Malaysia in 1998–1999². Fruit 

bats of the genus Pteropus are the natural reservoirs, shedding the 

virus asymptomatically through saliva, urine, and feces³. Human 

infection occurs via multiple routes, including direct contact with 

bats, consumption of food contaminated with bat secretions, 

exposure to infected intermediate hosts, and person-to-person 

transmission⁴. These diverse transmission pathways reflect the 

virus’s ecological adaptability and complicate control measures. 

The epidemiology of Nipah virus varies across regions. In Malaysia, 

intensive pig farming facilitated amplification and spillover to 

humans². In contrast, outbreaks in Bangladesh and India have been 

associated with direct bat-to-human transmission and sustained 

human-to-human spread, particularly within households and 

healthcare settings³,⁸. These patterns raise concerns regarding the 

potential for wider dissemination should the virus acquire enhanced 

transmissibility⁹. 

India has emerged as a critical region for Nipah virus surveillance, 

with recurrent outbreaks reported predominantly from Kerala since 

2018⁵. Although the absolute number of cases has remained limited, 

the outbreaks have been characterized by high mortality and 

significant nosocomial transmission risk⁵,¹¹. Rapid laboratory 

confirmation, strict infection prevention and control practices, 

aggressive contact tracing, and coordinated public health 

interventions have been instrumental in outbreak containment. 

However, these responses have largely relied on emergency 

mobilization rather than sustained preparedness. 

The concurrence of Nipah virus outbreaks with the COVID-19 

pandemic further exposed the fragility of health systems when faced 

with overlapping public health threats¹⁰,¹¹. South India, in particular, 

has experienced the simultaneous emergence of multiple high-

fatality infectious diseases, including Nipah, Zika, and kala-azar, 

highlighting the compounded risks posed by ecological disruption 

and strained surveillance systems¹². These observations emphasize 

the need to move beyond pathogen-specific responses toward 

integrated preparedness frameworks. 

Nipah virus exemplifies the rationale for the One Health approach, 

which recognizes the interconnectedness of human, animal, and 

environmental health. The virus circulates silently in wildlife 

reservoirs, spills over under favorable ecological and behavioral 

conditions, and may spread further through healthcare-associated 

transmission⁶. Surveillance systems for human disease, animal 

health, and environmental risk factors often operate in silos, limiting 

early detection and timely risk mitigation. 

Operationalizing One Health for Nipah virus prevention requires 

coordinated action across sectors. Wildlife surveillance of Pteropus 

bat populations could help identify periods of increased viral 

shedding and spillover risk. Strengthening veterinary health systems 

and biosecurity measures can reduce the likelihood of amplification 

through intermediate hosts. Environmental interventions addressing 

deforestation, land-use change, and climate variability are essential 

to minimize human–bat interactions⁶. At the human health level, 

integrated early warning systems, laboratory capacity, infection 

prevention and control, and community engagement remain critical. 

International agencies have emphasized that prevention of zoonotic 

diseases is most effective when human, animal, and environmental 

sectors collaborate systematically rather than episodically⁷. 

Community participation is equally important, as behavioral 

practices such as consumption of raw date palm sap and close 

contact with wildlife habitats have been implicated in Nipah virus 

transmission³,⁸. Sustained risk communication and culturally 

appropriate interventions are therefore central to spillover 

prevention. 

Despite its high mortality and pandemic potential, Nipah virus 

remains under-researched compared with other emerging 

pathogens⁹. Accelerated research on vaccines, therapeutics, and 

diagnostics, embedded within One Health research frameworks, is 

urgently needed¹. India’s experience with recurrent outbreaks 

provides an opportunity to develop integrated surveillance and 

research models that can inform both national and global 

preparedness strategies. 

In conclusion, Nipah virus represents a continuing threat at the 

human–animal–environment interface. The progression from 

zoonotic spillover to human spread reflects systemic vulnerabilities 

that cannot be addressed by the human health sector alone. A 

coordinated One Health response—integrating public health, 

veterinary services, environmental management, and community 

engagement—is essential to prevent future outbreaks. Strengthening 

such integrated systems will not only improve preparedness against 

Nipah virus but also enhance resilience against future emerging 

zoonotic diseases. 
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