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a b s t r a c t 

Objectives: Nipah virus (NiV), a bat-borne zoonotic pathogen, poses persistent threats to global public health 

due to severe clinical manifestation and high case fatality rate (CFR). A critical examination of NiV outbreaks is 

essential for refining strategies and mitigating the impact of future infections. In this study, we provide a concise 

update on global NiV outbreaks that occurred during the past 25 years. 

Methods: In this geospatial study, we conducted an in-depth examination of the epidemiological characteristics 

of human NiV cases and deaths from 1998 to 2024 through multiple analyses of public data and official reports. 

Results: NiV emerged in 1998 in Malaysia during an outbreak among pig farmers. Since then, NiV outbreaks 

have been documented in five countries of South and Southeast Asia (Bangladesh, India, Malaysia, Philippines, 

and Singapore). As of May 2024, there have been 754 confirmed human NiV cases with 435 deaths (CFR: 58%) 

reported in these five countries. Bangladesh records the highest incidence (341 cases and 241 deaths; CFR: 71%) 

followed by Malaysia (283 cases and 109 deaths; CFR: 39%), India (102 cases and 74 deaths; CFR: 73%), the 

Philippines (17 cases and nine deaths; CFR: 53%), and Singapore (11 cases and one death; CFR: 9%). 

Conclusions: The clinical outcomes of NiV have been underscoring constant global public health threats as no 

effective therapies and vaccines are available. Strong global understandings, with an eye on developing vaccines 

and therapeutics, are required to minimize clinical outcomes and future threats of NiV. 
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Nipah virus (NiV), a member of Henipavirus , emerged as a deadly

oonotic pathogen during the past 25 years. Originating from the

teropodidae family of fruit bats, NiV presents a persistent and alarm-

ng health threat due to its severe respiratory and neurological manifes-

ations, potential for human-to-human transmission, and devastatingly

igh mortality rates [ 1 , 2 ]. The first known outbreak of NiV occurred

n Malaysia in 1998 followed by Singapore in 1999. Since then, South-

ast and South Asia has witnessed sporadic outbreaks of NiV infection,

ainly in Bangladesh, India, and the Philippines. The NiV outbreaks

ave predominantly involved individuals who came into close contact

ith infected intermediate hosts or consumed contaminated date palm
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ap, which could be infected by bat urine or saliva. The case fatality

ate (CFR) of NiV infection has ranged from less than 10% to as high

s 100%, depending on the specific outbreak and the healthcare infras-

ructure available for managing cases [ 2–4 ]. The epidemiological char-

cteristics of NiV in Bangladesh and India differ from those in Malaysia

nd Singapore, showing notable variations in CFR and transmission pat-

erns. In Bangladesh and India, NiV infections have a high fatality rate

nd are not linked to intermediate hosts. In the Philippines, the NiV out-

reak is also associated with an intermediate host. In fact, infected peo-

le have been initially exposed to horses having acute encephalitis that

ere butchered and consumed by the people who later confirmed NiV

nfection [ 5 ]. While human NiV cases have been reported to date only

n Asia, countries in other regions are at risk wherever there are suscep-
st 2024 
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Figure 1. Geographical distribution of Nipah virus outbreaks in humans during 1998-2024. Data are as of May 31, 2024. 
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ible animals, the presence of the virus, and a pathway for transmission.

ith complex transmission dynamics (bats-intermediate hosts-humans)

nd challenges in prevention and control due to a lack of therapeutics

nd vaccines, NiV demands increased attention to regularly examine the

nfection status to improve outbreak predictions and future challenges.

his article provides a concise and compelling update on global human

iV outbreaks during the past 25 years. We also highlight the possible

hreats of NiV and discuss proactive measures to minimize larger and

eadlier outbreaks in the future. 

aterials and methods 

In this geospatial study, we compiled the global human NiV out-

reak data. We conducted an in-depth examination of the epidemio-

ogical characteristics of NiV infection through a literature review and

ultiple analyses of public data and official reports. In this regard,

e established a multisource database of human NiV outbreaks. This

atabase comprises information obtained through systematic searches

f databases: PubMed, Web of Science, and Google Scholar. Addition-

lly, our database included information from gray literature from na-

ional and international (World Health Organization, the Institute of

pidemiology, Disease Control and Research [IEDCR] of Bangladesh,

nd the National Centre for Disease Control of India). We selected the

est-matched databases and reported human NiV cases and deaths from

998 to 2024 were retrieved [ 1 , 4–9 ]. The database contains updated

pidemiological information essential for understanding NiV cases and

eaths recorded in five affected countries (Bangladesh, India, Malaysia,

hilippines, and Singapore). After data extraction, at least two authors

ross-checked the data to ensure consistency. Mapping and time-series

nalyses were conducted using Microsoft® Excel and SAS (version 9.4;
2

ary, North Carolina, USA). This study did not require ethical clearance

s we used only secondary aggregate data that does not allow the iden-

ification of individual cases. 

esults 

NiV emerged in Malaysia during an outbreak among pig farmers in

998. Since then, NiV outbreaks in humans have been documented in

everal South and Southeast Asian countries. An updated country-wise

lobal distribution of NiV outbreaks in humans is shown in Figure 1 .

s of May 2024, there have been 754 confirmed human NiV cases with

35 deaths (global average CFR: 58%) being reported in five countries

Bangladesh, India, Malaysia, Philippines, and Singapore). In the out-

reaks from 1998 to 1999 in Malaysia and Singapore, a total of 294

uman cases with 110 deaths were reported (average CFR: 39%); most

f the cases (n = 283) and deaths (n = 109) accounted for Malaysia

 Figure 1 ), with most of these people having had close contact with

iV-infected pigs. Since then, no other NiV outbreaks have been re-

orted in these two countries, but sporadic outbreaks were reported in

angladesh, India, and the Philippines. The NiV outbreaks in the Philip-

ines have been recorded in 2014 when nine of the 17 confirmed NiV

atients died (CFR: 53%) due to exposure of infected horses ( Figure 1 ).

The first human NiV cases were reported in Bangladesh and India

n 2001, and the outbreaks continued to flare up in these two coun-

ries ( Figure 2 ). Till now consumption of raw date palm sap and half-

aten fruits contaminated with urine or saliva from infected fruit bats are

hought to be the primary sources of NiV infection in Bangladesh, where

utbreaks are detected almost every year. As of May 2024, Bangladesh

ecorded the world’s highest number of human NiV cases (45% of total

lobal cases) and deaths (56% of total global deaths) ( Figure 1 ). Since
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Figure 2. Epidemiological patterns of human Nipah virus 

cases, deaths, and CFR in Bangladesh and India during 

2001-2024. Data are as of May 31, 2024. CFR, case fatality 

rate. 
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001, Bangladesh recorded a total of 341 cases with 242 deaths (CFR:

1%) in 34 of the country’s 64 districts. During the same period, In-

ia recorded 102 cases with 74 deaths (CFR: 73%) in West Bengal and

erala states. 

NiV surveillance in both Bangladesh and India is crucial due to the re-

urring risk of outbreaks in these regions. In Bangladesh, surveillance ef-

orts focus on detecting human cases, especially in areas where raw date

alm sap consumption is common, and involve rigorous testing, contact

racing, and public education to prevent transmission. In India, particu-

arly in states like Kerala, surveillance includes early detection, isolation

f cases, and extensive monitoring of contacts, along with public aware-

ess campaigns and bolstered healthcare infrastructure to manage po-

ential outbreaks. Despite the increased surveillance and public aware-

ess programs, outbreaks have worsened in recent years in these two

ountries. India has experienced four out of a total of six outbreaks dur-

ng 2018-2023. Bangladesh reported the highest NiV cases and deaths

n 7 years in 2023 and the country’s highest NiV-related mortality rate

CFR: 100%, two cases with two deaths) in 2024. Overall, a total of

11 cases with 119 deaths (CFR: 38%) were reported in Southeast Asia

Malaysia, Singapore, and the Philippines), while 443 cases with 316

eaths (CFR: 71%) were reported in South Asia (Bangladesh and India)

uring the last 25 years. 

iscussion 

The epidemiological characteristics of NiV outbreaks in Bangladesh

nd India differ from those in Malaysia, Singapore, and the Philippines,

ith notable variations observed in fatality rates and transmission pat-

erns. In Bangladesh and India, NiV infections have high fatality rates

nd are not associated with known intermediate hosts [ 1 , 2 , 5 , 9 ]. The

ifferent fatality rates between Southeast and South Asian countries

an be attributed to genetic variations of NiV, which may affect their

athogenicity and virulence. Two clades of NiV that have > 92% ge-

etic identity and amino acid homology (clade I: NiV-B responsible for
3

utbreaks in Bangladesh and India; clade II: NiV-M responsible for out-

reaks in Malaysia, Singapore, and the Philippines) are thought to be

ne of the causes associated with different fatality rates observed in

outh and Southeast Asia [ 3 , 8 ]. Additionally, the transmission routes

iffer between these two regions. In Malaysia, Singapore, and the Philip-

ines, the NiV primarily spreads from pigs or horses to humans, while in

angladesh, it is often transmitted through the consumption of contam-

nated date palm sap or half-eaten fruits. Also, human-to-human trans-

ission and vertical transmission have been found in Bangladesh. Differ-

nces in healthcare infrastructure and public health responses between

hese countries may also play a crucial role in the variations in fatality

ates. Indeed, environmental and sociocultural factors may also influ-

nce the epidemiology and impact of NiV outbreaks in the Southeast

nd South Asian regions. 

Although NiV has demonstrated limited sustained in human-to-

uman transmission compared to some respiratory pathogens such as

nfluenza or coronaviruses, its potential for adaptation and evolution

annot be underestimated. NiV exhibits genetic diversity and the abil-

ty to undergo genetic reassortment which may lead to novel strains

ith enhanced transmissibility and virulence. One of the primary con-

erns is the possibility of reassortment between NiV strains and other

at-borne viruses that share genetic and antigenic similarities with NiV

 3 , 8 , 10 ]. We could not exclude such possibilities as the COVID-19 pan-

emic showed that virus strains could emerge that are far more trans-

issible and virulent than their genetically related predecessors. Along

ith reassortment ability, some other factors suggest that NiV can po-

entially cause larger outbreaks or even a pandemic. Firstly, a broad ge-

graphical distribution of NiV throughout Asia, the Pacific Islands, Aus-

ralia, and Africa, which is the home to more than half of the world’s

opulation. Anti-NiV or cross-reacting anti-NiV antibodies have been

etected in fruit bats from Bangladesh, Cambodia, China, Indonesia, In-

ia, Madagascar, Malaysia, New Caledonia, Papua New Guinea, Thai-

and, and Vietnam [ 3 , 8 , 11 ]. Also, NiV RNA has been detected in bats

n Bangladesh, India, Thailand, and Timor-Leste. Moreover, bat Heni-
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avirus RNA, a species of the Henipavirus genus, is identified in Ghana

 8 ]. Such wide distribution raises concerns about the potential for NiV

o disseminate beyond its current endemic region. Also, current trends

n climate change and disruption of natural ecosystems due to changes

n land use, deforestation, urbanization, and altered agricultural prac-

ices in these regions exacerbate the additional risk of increased spillover

vents due to increased interactions between NiV-carrying bats and hu-

ans. As NiV can infect ranges of mammalian species [ 1 , 4 , 5 ], cross-

pecies transmission events, particularly from bats to intermediate hosts

nd then to humans, pose an additional threat to larger NiV outbreaks.

ndeed, NiV can be transmitted through respiratory droplets [ 11 ], en-

ancing its potential for rapid spread of infection outside its current

ndemic region. Under such conditions, the lack of specific treatments

r vaccines targeting NiV led to additional challenges to control larger

utbreaks as asymptomatic and mild cases of NiV can also occur [ 12 , 13 ].

he convergence of these factors provides ample reasons to believe that

iV has the potential to cause larger and deadlier outbreaks in many

arts of the world and pose persistent global health threats. 

NiV, with its unpredictable emergence in different parts of the world,

ecessitates comprehensive global approaches. This involves integrating

urveillance, public health measures, medical interventions, research,

nd community engagement. Enhanced surveillance systems in cur-

ently endemic and possible risk regions are vital for the early detec-

ion and monitoring of NiV in bat populations, intermediate hosts, and

umans. In this regard, the international community needs strength-

ned coordination to implement a “One World, One Health ” approach.

pplying this approach requires strong national and international col-

aborations between human health, animal health, and environmental

ectors to effectively prevent, detect, and respond to deadly NiV. It is

ecessary to take evidence-based scientific programs to monitor the

enetic changes in NiV regularly and explore the cellular and molec-

lar mechanisms in survivors and fatal cases. Fostering national and

nternational collaborations to develop vaccines and therapeutics and

trengthen healthcare systems with high biosafety level laboratories in

ndemic and possible risk countries are pivotal for preventing and man-

ging NiV outbreaks. 

This study has several limitations. We rely on data from national and

nternational NiV surveillance systems. Current approaches for disease

urveillance could fail to identify mild or asymptomatic NiV infections

n affected areas, particularly in resource-constrained countries due to

imited surveillance efforts and inadequate diagnostic methods. There-

ore, such data are often limited by under-reporting, misreporting, and

elayed reporting, leading to incomplete and inaccurate information.

owever, the results presented here provide strong evidence that NiV

nfections occur almost every year in South Asia with very high CFR

 > 70%). Such high fatality rates, coupled with its complex epidemiol-

gy, zoonotic threat, person-to-person transmission, global connectivity,

nd lack of therapeutics and vaccines, make it a formidable global pub-

ic health challenge. Addressing this challenge, only a robust global un-

erstanding and cumulative efforts can minimize the clinical outcomes

rom NiV and reduce future threats of larger and more deadly outbreaks.
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