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Abstract 

The Nipah virus, a highly pathogenic zoonotic pathogen, has once again surfaced in the state of Kerala, India, 
with recent cases reported in 2023. This article delves into the epidemiological details of these cases, shedding light 
on the two fatalities that occurred in September 2023 and August 2023 as well as the suspected cases that have 
undergone testing. Nipah virus, known for its severe neurological and respiratory disease manifestations, remains 
a formidable health threat due to the lack of specific treatments or vaccines. The government’s response to these 
recent cases, including mass testing and quarantine measures, is discussed, drawing lessons from past outbreaks 
in the region. Kerala has experienced multiple Nipah virus outbreaks since 2018, prompting a closer examination 
of environmental factors, such as deforestation and urbanization, which increase the risk of zoonotic transmission. This 
article underscores the global implications of Nipah virus resurgence in Kerala and emphasizes the importance of pre-
paredness and vigilance in the face of emerging infectious diseases. The lessons learned from Kerala’s experience 
with Nipah virus outbreaks provide valuable insights for public health professionals and policymakers worldwide.
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Introduction
A recently discovered and extremely deadly zoonotic ill-
ness called Nipah virus (NiV) infection poses a serious 
risk to human health and has a high death rate [1]. NiV, 
a member of the Henipavirus genus and family of the 
Paramyxoviridae family, was first discovered in 1999 dur-
ing an outbreak that affected humans and pigs in Malay-
sia and Singapore. It shares genetic similarities with the 
Hendra virus. The main source of this zoonotic virus 
is the fruit bat (genus Pteropus), also referred to as the 
flying fox [2]. Humans can contract NiV from animals 
by intimate contact with infected people, ingestion of 
contaminated food products, or direct contact with dis-
eased animals or their bodily fluids [3]. After exposure, 
a person may experience mild to severe symptoms such 
as fever, headache, coughing, sore throat, breathing dif-
ficulties, vomiting, disorientation, drowsiness, confusion, 
seizures, coma, and encephalitis within 4 to 14 days [4]. 
Avoiding contact with sick bats and pigs in endemic areas 
is one way to prevent NiV infection. Another is to avoid 
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eating raw date palm sap, which can be contaminated by 
infected bats [5]. In order to shed light on this new public 
health concern, this paper offers a thorough examination 
of NiV infection, covering its epidemiology, transmission 
dynamics, clinical signs, and preventive measures. More-
over, we stress the urgent necessity of alertness, careful 
cleanliness, and conscientious actions to fight NiV and 
safeguard community health [5, 6].

Recent Nipah virus cases in Kerala
Fatality in September 2023
Recent news reports have highlighted two fatalities linked 
to the Nipah virus in Kozhikode, Kerala, India [7–9]. The 
first death was recorded on August 30, 2023, followed by 
the second on September 11, 2023. Nipah virus primarily 
spreads to humans through direct contact with infected 
bats, pigs, or other individuals, leading to symptoms such 
as fever, headache, cough, sore throat, and respiratory 
distress. Subsequently, some patients may experience 
encephalitis characterized by drowsiness, disorienta-
tion, and mental confusion, which can quickly escalate 
to coma within 24–48  h. Severe symptoms, including 
seizures, coma, and brain swelling (encephalitis), may 
manifest, with death occurring in 40–75% of cases [10]. 
It is essential to note that no specific vaccine or treat-
ment exists for Nipah virus, emphasizing the critical role 
of vigilance, stringent hygiene practices, and responsible 
behaviors in combatting the virus and protecting com-
munity well-being [11, 12].

August 2023 fatality
On September 11, a second fatality was reported, and an 
additional four cases are currently under investigation, 
with their samples already forwarded to the National 
Institute of Virology (NIV) for confirmation. The Nipah 
virus, a zoonotic pathogen originating from animals and 
transmitted to humans, primarily relies on fruit bats as 
its carriers. Despite its gradual spread, the virus carries a 
substantial fatality rate, estimated to be between 40 and 
75% [7, 10]. Unfortunately, there is neither a vaccine nor 
a specific treatment available for this virus. As a result, 
preventive measures emphasize avoiding contact with 
infected animals and their secretions, along with rigorous 
adherence to hygiene protocols [7, 10, 13].

Suspected cases and testing
Two deaths attributed to the Nipah virus have been 
documented in Kerala’s Kozhikode district [7, 13–15], 
prompting the Kerala health department to issue a high 
alert for the region. Additionally, four more cases are 
currently under suspicion [14]. Notably, Kerala expe-
rienced a Nipah virus outbreak in 2018, resulting in 17 
fatalities, and subsequent outbreaks occurred in the same 

state, notably in 2021 [13]. The Nipah virus, a zoonotic 
pathogen transmitted from animals to humans, can lead 
to severe illness and fatalities. Symptoms of the virus 
encompass fever, headache, muscle pain, vomiting, and 
sore throat [14]. Unfortunately, there is no specific treat-
ment available for this virus [13]. Health authorities are 
actively implementing preventive measures, including 
contact tracing and the isolation of suspected cases. It 
is imperative for individuals to exercise caution and take 
preventive steps, such as avoiding contact with sick ani-
mals and maintaining stringent hygiene practices, to curb 
the spread of the virus [14] (Table 1).

Nipah virus: characteristics and transmission
The NiV is a zoonotic virus that can infect humans by a 
variety of means, such as eating infected food, coming 
into intimate contact with fluids and excretions from 
other people, or coming into touch with domestic or wild 
animals like pigs or bats [10]. A variety of disorders, from 
asymptomatic instances to severe acute respiratory sick-
ness and deadly encephalitis, can be caused by NiV infec-
tion. Direct contact with affected animals, their bodily 
fluids (blood, urine, or saliva), or ingestion of contami-
nated food products (palm sap or fruit tainted by infected 
bats) are the main ways that the disease is transmitted to 
people [2]. Furthermore, contact with bodily fluids from 
infected people—such as blood, urine, or nasal or res-
piratory droplets—can spread NiV from one person to 
another. In Bangladesh and India, reports of NiV trans-
mission from person to person are common, particularly 
among the relatives and caregivers of infected patients 
[10]. Figure  1 provides a visual representation of these 
transmission routes.

Government response and measures
The recent Nipah virus outbreak in Bangladesh has 
prompted government action to control its spread. 
Healthcare workers have received directives to adhere 
to optimal infection prevention and control protocols, 
including the use of masks and gloves, local case inves-
tigation and management, and referral to Dhaka only 
when necessary. Additionally, the National Guideline 
for Management has been updated to incorporate the 
latest virus-related information [11]. Furthermore, in 
response to the Nipah virus outbreak in Kerala, India, 
the World Health Organization (WHO) is providing 
technical support to the government [22]. WHO has 
recognized NiV infection as a priority for research, 
emphasizing the importance of raising awareness 
among relevant authorities [23]. Preventive measures 
against Nipah virus infection involve avoiding contact 
with sick pigs and bats in affected areas and refraining 
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from consuming raw date palm sap, which may be con-
taminated by infected bats [24].

Mass testing initiatives
While information regarding mass testing initiatives 
for the current Nipah virus outbreak is unavailable, it is 
important to note that accurate and timely diagnosis of 

Nipah virus (NiV) is critical for disease control [25]. To 
address this need, three rapid, cost-effective molecu-
lar diagnostic tests for Nipah virus have been assessed, 
including nucleic acid lateral flow, recombinase poly-
merase amplification (RPA), and recombinase-aided 
amplification (RAA) [25]. Furthermore, the World Health 
Organization (WHO) has designated NiV infection as a 

Table 1 Nipah virus outbreak studies overview

S. no Study Outbreak period Location Number of cases Mortality rate (%) Key findings Reference

1 Clinical Features 
of Nipah Virus 
Encephalitis 
in Malaysia

September 1998–
June 1999

Malaysia 94 32% -Direct viral trans-
mission from pigs 
to humans’ 
short incubation 
period
-Prominent brain-
stem dysfunction 
76% tested positive 
for Hendra virus 
antibodies

[16]

2 Nipah Virus Enceph-
alitis Reemergence 
in Bangladesh

2001 and 2003 Meherpur 
and Naogaon,  
Bangladesh

25 (13 confirmed) Not confirmed -Transmission likely 
through close 
contact or common 
source
-Antibodies found 
in Pteropus bats

[17]

3 Nipah Virus-Asso-
ciated Encephalitis 
Outbreak in Siliguri, 
India

January–February 
2001

Siliguri, West Bengal, 
India

18 Not confirmed -Retrospective 
analysis detected 
NiV-specific antibod-
ies and RNA
-Close relatedness 
to Bangladesh NiV 
isolates

[18]

4 Foodborne Transmis-
sion of Nipah Virus 
in Bangladesh

December 15, 2004–
January 31, 2005

Tangail District, 
Bangladesh

12 92% -Drinking fresh date 
palm sap implicated 
in transmission
-Bats (Pteropus 
giganteus) associ-
ated with sap 
collection

[19]

5 Nipah Virus Infection 
in Kozhikode, Kerala, 
India

May 2018 Kozhikode, Kerala, 
India

18 88.8% -Person-to-person 
transmission
-Primary case served 
as a source for 15 
other cases
-Mean incubation 
period of 9 days
-Contained 
within 3 weeks

[20]

6 Nipah Virus Disease: 
A Rare and Intracta-
ble Disease

Multiple outbreaks Indo-Bangladesh 
regions

Not confirmed Not confirmed -Outbreaks primarily 
in Indo-Bangladesh 
regions consump-
tion of raw date 
palm sap linked 
to outbreaks
-Limited treatment 
options, supportive 
care
-Importance of 
infection preven-
tion and control 
measures

[21]
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research priority, underscoring the importance of raising 
awareness among relevant authorities [23].

Quarantine protocols
Quarantine protocols serve as a crucial measure to cur-
tail the spread of Nipah virus. In the event of a suspected 
outbreak, immediate quarantine of animal premises is 
imperative [10]. To prevent secondary transmissions, 
current strategies include active case identification, con-
tact tracing, and the isolation and quarantine of both 
confirmed cases and their contacts [26]. Implementing 
the One Health approach is essential for identifying new 
cases through surveillance and quarantining domestic 
animals [27]. In the context of enhancing preparedness 
for urban Nipah virus outbreaks, comprehensive meas-
ures should encompass detailed isolation and quarantine 
procedures, clinical management protocols, and ensur-
ing an adequate supply of personal protective equipment 
(PPE) [28]. Moreover, standard infection control prac-
tices during outbreaks are vital in healthcare settings to 
mitigate person-to-person transmission [24].

Environmental factors and risk
Nipah virus can cause severe illnesses in animals, with 
pigs being particularly susceptible, resulting in signifi-
cant economic hardships for the agricultural sector. The 
primary risk factors associated with Nipah virus infec-
tion involve close contact with animals, exposure to 
contaminated environments, handling live pigs’ urine or 
fences, and the importation and slaughtering of infected 
pigs [29, 30]. The emergence of infectious diseases like 
Nipah virus is closely intertwined with various social 
and environmental risk factors [31]. It is worth noting 

that the likelihood of Nipah virus transmission is notably 
heightened in regions situated in South and Southeast 
Asia [27].

Implications for public health
The recent Nipah virus outbreak holds significant impli-
cations for public health, as it represents an emerg-
ing and re-emerging infectious disease that the World 
Health Organization views as a major public health con-
cern [27]. Risk factors associated with Nipah virus infec-
tion encompass contact with animals, environmental 
exposure, handling urine or faces from live pigs, and the 
importation and slaughtering of infected pigs [26, 32]. 
While the virus exhibits a 100% infection rate in pigs, the 
mortality rate among infected pigs is relatively low [32]. 
The risk of Nipah virus transmission is notably high in 
South and Southeast Asia [27, 33]. Hence, it is imperative 
to implement preventive measures to curb virus spread, 
including robust surveillance, early detection, and isola-
tion of infected individuals [34]. Moreover, public health 
authorities should prioritize educating the public about 
the risks of Nipah virus infection and effective preventive 
measures.

Lessons learned from past outbreaks
In the battle against the Nipah virus, the critical impor-
tance of surveillance and early detection cannot be over-
stated [32, 34]. Swiftly identifying infected individuals is 
paramount to controlling the virus’s spread. Equally cru-
cial are effective preventive measures, such as isolating 
infected individuals, to halt the virus in its tracks [35]. It is 
imperative to comprehend the risk factors associated with 
Nipah virus infection [32, 36], which encompass various 

Fig. 1 Schematic representation on Nipah virus transmission
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modes of transmission, including contact with animals, 
environmental exposure, and handling urine or feces from 
live pigs. Importation and slaughter of infected pigs also 
constitute significant risk factors. Nipah virus infection is 
characterized by severe clinical symptoms, including acute 
or delayed-onset encephalitis, disorientation, coma, viral 
bronchopneumonia, acute respiratory illness, and fatal 
encephalitis [37]. The mortality rate of Nipah virus infec-
tion can vary significantly depending on the outbreak’s cir-
cumstances. For instance, the 2018 NiV outbreak in Kerala 
exhibited a considerably higher mortality rate compared 
to the outbreak in Siliguri [34]. Geographically, the risk 
of Nipah virus transmission is notably elevated in South 
and Southeast Asia, underscoring the necessity for vigilant 
monitoring and proactive preventive measures [34].

Global concerns and preparedness
The recent NiV outbreak in India has elicited global con-
cerns regarding its potential to escalate into a worldwide 
problem akin to COVID-19. The risk of Nipah virus 
transmission is notably elevated in South and Southeast 
Asia [27]. As a result, imperative preventive measures, 
including robust surveillance, early detection, and isola-
tion of infected individuals, are essential to curbing the 
virus’s spread [34, 38]. Public health officials also have a 
responsibility to inform the public about the dangers of 
Nipah virus infection and practical prevention meas-
ures. Because the Nipah virus yearly spreads from animal 
reservoirs into human populations, the World Health 
Organization has designated it as a “virus of concern” for 
upcoming epidemics. Depending on the outbreak, the 
death rate from Nipah virus infection might vary and can 
approach 70% [34]. Contact with animals, exposure to 
the environment, handling the urine or feces of live pigs, 
and the importation and killing of diseased pigs are risk 
factors linked to Nipah virus infection [32, 38]. By uti-
lizing the knowledge gained from past outbreaks, public 
health experts can create efficient plans for stopping and 
managing Nipah virus outbreaks in the future [33].

Serological significance: key diagnostic strategies 
for Nipah virus outbreak
The importance of serology in diagnosis is highlighted 
in light of the current NiV outbreak in India in order to 
effectively identify and manage the infection. Important 
diagnostic procedures, such as enzyme-linked immu-
nosorbent assay (ELISA) for IgM and IgG antibodies 
and real-time polymerase chain reaction (RT-PCR), 
are essential, especially in the acute phase when early 
detection is necessary for better survival and outbreak 
response. The need of laboratory testing for suspected 
cases and high-risk contacts is emphasized by the World 
Health Organization (WHO), as is hospital preparedness 

for complete case care, infection prevention and con-
trol, and community involvement [39–41]. The chal-
lenging early diagnosis due to non-specific symptoms is 
highlighted, emphasizing the crucial role of serological 
diagnosis and laboratory testing in early detection and 
management [41]. The global impact of Nipah virus, 
exacerbated in low-income countries with challenging 
symptom management, contributes to its endemic nature 
in these regions [42]. The clinical management protocol 
in response to the outbreak involves diagnostic strate-
gies using RT-PCR and ELISA, with a focus on support-
ive care and intensified measures for severe cases in the 
absence of licensed treatments [43–45]. Prevention and 
control efforts encompass avoiding contact with sick 
bats or pigs, regular handwashing, and refraining from 
consuming potentially contaminated products, comple-
mented by comprehensive measures such as laboratory 
testing, hospital readiness, infection prevention, control, 
risk communication, and community engagement [39, 
43]. Monitoring and surveillance include a 21-day quar-
antine for high-risk contacts, early outbreak detection, 
ensuring adequate supplies of personal protective equip-
ment, research investment, and awareness campaigns 
[39, 46]. Guidelines and protocols, accessible in various 
countries including India and Bangladesh, provide rec-
ommendations for clinical management covering sur-
veillance, diagnosis, case management, prevention, and 
control of Nipah virus encephalitis [47, 48].

Conclusion and future prospective
In 2023, Kerala, India, is facing a resurgence of the Nipah 
virus, with two confirmed fatalities and additional sus-
pected cases awaiting test results. The government has 
responded swiftly by implementing mass testing and 
quarantine measures in the affected area. Despite the 
absence of specific treatments or vaccines for Nipah virus, 
authorities are taking proactive steps to contain the out-
break. The region’s environmental risk factors, including 
deforestation and urbanization, continue to amplify the 
risk of zoonotic spillover events. To address this ongoing 
threat, future prospects include enhancing surveillance 
systems for early case detection, accelerating research into 
Nipah virus vaccines and treatments, and engaging com-
munities through public awareness campaigns. Global 
collaboration on infectious disease surveillance and 
response protocols is crucial, given the potential global 
impact of Nipah virus outbreaks. Additionally, capacity 
building efforts will focus on strengthening healthcare 
systems in high-risk regions, including healthcare worker 
training and the establishment of adequate facilities. In 
sum, the current resurgence underscores the urgent need 
for preparedness, response, and research efforts to com-
bat the Nipah virus and protect public health.
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Paramyxoviridae family  Paramyxoviridae
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