
Contents lists available at ScienceDirect

Journal of Infection and Public Health

journal homepage: www.elsevier.com/locate/jiph

Short Report 

Encephalitis-predominant Nipah virus outbreaks in Kerala, India 
during 2024

Rima R. Sahay a,1, Deepak Y. Patil a,1, Shubin Chenayil b, Anita M. Shete a,  
Kannan Sabarinath PS a, Sreelekshmy Mohandas a, R. Balasubramanian c, Satish Gaikwad a,  
Siba S c, Arun Thachappully Remesh a, Pankaj Singh a, Lekshmi S. Rajan a, Pragya D. Yadav a,⁎

a Indian Council of Medical Research-National Institute of Virology, Pune, Maharashtra 411021, India 
b State Surveillance Unit (IDSP), Directorate of Health Services (IDSP), Malappuram, Kerala 676505, India 
c Indian Council of Medical Research-National Institute of Virology, Kerala Unit, Alappuzha 688005, India 

a r t i c l e  i n f o

Article history: 
Received 18 February 2025 
Received in revised form 10 April 2025 
Accepted 13 April 2025

Keywords: 
Nipah outbreak
Kerala
Acute encephalitis syndrome
Acute respiratory distress syndrome
Spill over
Secondary cases

a b s t r a c t

Nipah virus (NiV) is a highly pathogenic zoonotic paramyxovirus with significant public health concern. 
Since 2018, Kerala, India, has experienced NiV outbreaks with variable clinical manifestations ranging from 
acute encephalitis syndrome (AES) to acute respiratory distress syndrome (ARDS). Recently, we observed 
two NiV outbreaks in Malappuram, Kerala, India during 2024, with AES as the predominant clinical man
ifestation in July and September 2024. Among all close contacts screened no secondary transmission of NiV 
was observed. The data from NiV outbreaks of Kerala state indicated that AES-predominant outbreaks 
(2019, 2021, and 2024) had shown no human-to-human transmission compared to ARDS-predominant 
outbreaks (2001, 2007, 2018, and 2023). Early detection, efficient containment, and improved surveillance 
were important measures in preventing secondary transmission. The two spill over events of NiV in 2024 
reiterates the need for enhancing the surveillance of NiV among ARDS cases for timely case management 
and containment of the outbreak. In view of this, a network of seventeen Virus Research and Diagnostic 
Laboratories (VRDLs) was established for surveillance of severe acute respiratory illnesses in West Bengal 
and Kerala states of India. The continued public health preparedness and community awareness would help 
to prevent future outbreaks.
© 2025 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health 

Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/li
censes/by-nc-nd/4.0/).

Introduction

Nipah virus (NiV), a highly pathogenic zoonotic paramyxovirus, 
poses a significant public health threat. Primarily transmitted from 
fruit bats to humans, NiV has emerged in several Asian countries, 
including Malaysia, Singapore, Bangladesh, India, and the 
Philippines, with diverse epidemiological patterns and clinical pre
sentations [1]. The potential for NiV to cause widespread epidemics 
underscores its global health significance.

Clinical presentations of NiV infection exhibit significant variability, 
encompassing neurological and pulmonary manifestations, often pre
senting concurrently as acute encephalitis syndrome (AES) and acute 

respiratory distress syndrome (ARDS) [1]. These severe presentations are 
associated with high mortality rates, exceeding 70 % in some cases, ne
cessitating rapid and effective public health interventions [2]. The 
overlapping clinical features with endemic diseases pose significant 
challenges to differential diagnosis and subsequent control efforts.

Since 2018, six NiV outbreaks/spill over events have been re
ported in India, including one each in 2018, 2019, 2021, and 2023, 
and two in 2024, all originating from Kerala [3–7]. Notably, with the 
exception of the 2018 and 2023 outbreaks, no human-to-human 
transmission has been observed. The 2019 [5], 2021 [6], and two 
2024 outbreaks were isolated single cases with AES-like presenta
tions, demonstrating limited human-to-human transmission. Here, 
we report two encephalitis-predominant Nipah virus outbreaks in 
Malappuram district, Kerala, India during 2024. We also aimed to (1) 
compare the clinical and epidemiological characteristics of AES- and 
ARDS-predominant NiV outbreaks in Kerala, (2) identify factors in
fluencing transmission dynamics, and (3) examine public health 
interventions and their effectiveness in outbreak containment.
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Description of NiV cases 

The first outbreak in 2024 in Kerala, India was characterized by 
an unusually rapid onset of AES in a 14-year-old male student from 
Pandikkad taluka, Malappuram district, Kerala. Presenting with fever 
since July 10, 2024 with worsening symptoms till July 19 including 
seizures, and altered sensorium, he sought medical attention at 
three different healthcare facilities prior to admission to a private 
hospital in Kozhikode on July 19. The clinical features of the case 
included rapid-onset meningoencephalitis, myoclonus, and auto
nomic dysfunction. The brain magnetic resonance imaging (MRI) 
findings suggestive of cerebellar and pontine infarcts, raised strong 
suspicion of NiV infection. 

On July 20, 2024, the oropharyngeal swab (OPS), urine, and blood 
samples were collected and referred to ICMR-National Institute of 
Virology (ICMR-NIV), Pune. The clinical samples were tested using 
Real-time RT-PCR as described earlier [8]. The assay detected the 
presence of NiV RNA in OPS (5.4 × 106 copies/ml and EDTA blood 
(9.5 × 105 copies/ml). The patient succumbed to the infection on July 
21 due to severe internal haemorrhage. 

To expedite case detection and facilitate rapid containment 
measures, the ICMR-NIV, Pune deployed a mobile BSL-3 laboratory 
to the epicenter [7,9]. With the efforts from Kerala State Health 
Government and team from District Surveillance Unit of Malap
puram, a total of 210 contacts [2 high-risk symptomatic, 170 high- 
risk asymptomatic, 9 low-risk symptomatic, and 29 low-risk 
asymptomatic] were identified as per the defined case definition and 
contact tracing protocol as described earlier [4,6]. All the contacts 
tested negative for NiV RNA. 

To investigate potential spill over events, environmental samples, 
including partially bitten fruits (jackfruit, kanjiram, papaya, hog 
plum, and mango), and bat droppings from suspected exposure sites, 
were collected and tested negative for NiV RNA. Furthermore, 52 
bats were sampled across four locations in Malappuram district 
(Vettikkattiri, Pandikkad, Chembrasseri, and Pandallur). While viral 
RNA was not detected in any bat samples, serological analysis re
vealed anti-Nipah bat IgG antibodies in 6 bats out of 46 bats (13 %) 
from Vettikkattiri and Pandikkad (5 km from the index case re
sidence), suggesting ongoing NiV specific IgG antibody circulation 
within the bat population. 

A second NiV outbreak of 2024 was identified in Thiruvali pan
chayat, Malappuram district, Kerala, approximately 15 km from the 
July 2024 epicenter. On September 5, a 24-year-old male student, 
who had returned to Thiruvali from Bangalore, Karnataka, on August 
25 following a leg injury, presented with high-grade fever. His 
condition rapidly deteriorated, with development of vomiting and 
altered sensorium. He was admitted to a private hospital in 
Malappuram on September 7 and succumbed to fulminant AES on 
September 8. 

Given recent NiV activity in the region, retrospective testing of 
the patient’s EDTA blood and serum samples at the ICMR-NIV, Pune, 
confirmed the presence of NiV RNA in Serum (2.2 × 105) and EDTA 
blood (5.0 × 105). A total of 183 contacts [30 high-risk symptomatic; 
150 high-risk asymptomatic; 2 low-risk symptomatic; and 1 low- 
risk asymptomatic] were identified and tested negative for NiV RNA. 
Despite extensive investigations, a definitive epidemiological link or 
cause of spill over events remains elusive in all Indian NiV outbreaks 
from Kerala, including those of 2024. Next generation sequencing of 
clinical specimens of both the outbreaks of 2024 shown highest 
homology with NiV I-genotype reported earlier during 2018, 2019, 
and 2023 nipah outbreaks from Kerala. 

Discussion 

Indian NiV outbreaks exhibit diverse clinical presentations, with 
a spectrum ranging from AES to ARDS and even mixed clinical 

presentation significantly influencing outbreak dynamics. The 2001 
Siliguri, West Bengal, India outbreak, the largest recorded with 66 
cases and 45 fatalities, demonstrated significant human-to-human 
transmission initiated by an index case presenting with ARDS with 
AES [10]. The 2007 Nadia, West Bengal, India of NiV outbreak, in
volving five cases [4 cases within a single family, and a healthcare 
worker] resulted in 100 % mortality. All cases, including the index 
case, presented with ARDS with subsequent development of AES, 
leading to secondary transmission from index case [11]. 

The 2018 Kozhikode, Kerala, outbreak [23 cases (laboratory 
confirmed [n=18] and suspected [n=5]), 21 fatalities] exhibited a 
spectrum of clinical presentations, including ARDS, ARDS with AES, 
and isolated AES cases [3,4]. The index case, presenting with ful
minant ARDS, led to the emergence of 20 secondary cases. The 2023 
Kozhikode outbreak, with six cases and two fatalities, also originated 
from an index case with ARDS presentation [7]. (Table 1). Albeit, the 
2019 [5], 2021 [6] and 2024 outbreaks in Kerala, each involving a 
single case, were characterized by isolated AES presentations 
without respiratory involvement (Table 1). 

Nosocomial transmission of NiV poses a significant risk, parti
cularly among healthcare workers and bystanders exposed to re
spiratory secretions from patients with ARDS. The outbreaks of 2001, 
2007, 2018, and 2023 serve as stark reminders of the heightened 
transmissibility associated with ARDS manifestations. The char
acteristic coughing and other respiratory symptoms in ARDS pa
tients generate virus-laden aerosols, which, due to their smaller 
particle size, can travel greater distances and remain suspended in 
the air for extended periods, increasing the risk of inhalation and 
subsequent infection [12]. This contrasts sharply with outbreaks 
where AES predominates, as seen in 2019, 2021, and 2024. Further
more, the viral load and shedding patterns in AES cases may differ, 
potentially contributing to reduced transmissibility. 

Analysis of NiV outbreaks in India reveals that the predominance 
of encephalitis as the primary clinical manifestation among index 
cases may, paradoxically, lessen the potential for widespread 
human-to-human transmission. Furthermore, the neurological 
symptoms associated with encephalitis, such as altered mental 
status and seizures with signs of myoclonus and autonomous dys
function led to early identification by physicians considering the 
previous experiences with NiV outbreaks in Kerala. This may also 
lead to earlier hospitalization and isolation of these patients, inad
vertently limiting their contact with susceptible individuals during 
the peak of their infectiousness. In contrast, individuals with re
spiratory presentations, particularly those with cough followed by 
ARDS, may remain undiagnosed and in the community for a longer 
period, potentially shedding higher amounts of virus and con
tributing to more extensive transmission. The lower transmissibility 
observed in AES-predominant cases may be attributed to viral 
tropism, immune response variations, and behavioral factors, such 
as the reduced need for close-contact patient care compared to ARDS 
cases, which often involve aerosol-generating procedures. 

While continued vigilance and surveillance for all NiV cases re
main paramount, a heightened focus on the rapid identification and 
isolation of individuals presenting with respiratory distress, espe
cially in regions with a history of NiV outbreaks, is critical. In re
sponse to the experiences from these outbreaks, India has intensified 
NiV surveillance in West Bengal and Kerala, establishing a network 
of ten and seven trained Virus Research and Diagnostic Laboratories 
(VRDLs), respectively. Since November 2024, these laboratories have 
initiated screening for NiV infection among cases of severe acute 
respiratory illness (SARI) negative for other common endemic viral 
respiratory pathogens. This targeted approach helps to identify po
tential NiV cases early, even when they might be masked by similar 
illnesses. The focus on SARI cases is particularly important given the 
heightened transmissibility of NiV associated with ARDS presenta
tions. Early detection through this surveillance network would allow 
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for rapid isolation of suspected NiV cases, preventing further spread 
within healthcare facilities and the community. The availability of 
MBSL-3 laboratory represents a new exemplar in India’s frontline 
combat against highly infectious pathogen outbreaks and can be 
deployed as an essential component of the outbreak control effort. 
The Kerala government has launched the ’No Nipah Campaign’ to 
educate the public about probable sources of infection and trans
mission dynamics, as well as to encourage behavioral change in 
order to minimize human-animal interaction. Additionally, the im
provement in the hospital infection control practices is critical to 
reduce the onward transmission of NiV as observed in earlier out
breaks in India. While our findings are based on NiV outbreaks in 
Kerala and West Bengal, similar patterns may or may not be ob
served in other regions of the country due to variations in ecological 
factors, healthcare infrastructure, and public health responses. 
Further research exploring the specific viral and host factors that 
contribute to these different clinical presentations and their re
spective transmissibility is warranted. 
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