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SUMMARY

Nipah virus infection is an uncommon but highly le-
thal zoonotic illness that primarily presents with acute
encephalitis and respiratory disease in humans. After
its initial identification during the Malaysia-Singapore
outbreak of 1998-1999, human outbreaks have since
been reported in Bangladesh and India. Despite the rel-
atively small number of reported cases, the Nipah vi-
rus remains a major clinical and public health concern
because of its high mortality, capacity for person-to-
person transmission, lack of approved antiviral treat-
ment, and potential for amplification within healthcare
settings. For clinicians, the major challenge lies in early
recognition of a disease that initially presents with
nonspecific febrile symptoms but may rapidly prog-
ress to severe encephalitis, acute respiratory distress
syndrome, or both. Human-to-human transmission
has been well documented in South Asian outbreaks,

B INTRODUCTION

P l ipah virus infection is a rare but often fatal
zoonotic disease that causes acute encepha-
litis and respiratory illness in humans [1, 2]. The
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particularly in household and healthcare settings, un-
derscoring the importance of prompt isolation and in-
fection prevention measures. Laboratory confirmation
relies primarily on reverse transcription polymerase
chain reaction, with serology providing supportive
evidence later in the course of illness. Management
remains largely supportive, with intensive care often
required in severe cases. This review provides a prac-
tical clinician-oriented overview of Nipah virus infec-
tion, focusing on epidemiology relevant to frontline
practice, clinical presentation, transmission, diagnostic
approach, infection control, treatment, prognosis, and
outbreak response.

Keywords: Nipah virus, encephalitis, acute respiratory
distress syndrome, outbreak, diagnosis, infection pre-
vention, zoonosis.

virus belongs to the genus Henipavirus, which
also includes Hendra virus, within the family
Paramyxoviridae, and is maintained in nature by
fruit bats of the genus Pteropus [3]. Since its first
recognition during an outbreak in Malaysia and
Singapore in 1998-1999, the Nipah virus has
caused sporadic outbreaks in South and South-
east Asia, with most human infections subse-
quently reported from Bangladesh and India [3-
6]. Although the overall number of cases remains



mailto:nitin.gupta@manipal.edu

Nipah virus infection | 165

relatively small, the infection has attracted sus-
tained attention because of its high case fatality
rate, potential for limited human-to-human
transmission, and the absence of licensed vac-
cines or specific antiviral therapies [3, 7]. Several
outbreaks have also involved transmission to
healthcare workers and household contacts, un-
derscoring the clinical and public health implica-
tions of delayed recognition [7].

Given these characteristics, infectious disease cli-
nicians and travel medicine practitioners need to
be familiar with the basic clinical and epidemio-
logical features of Nipah virus infection. Patients
may initially present with a nonspecific febrile
illness that can progress rapidly to encephalitis or
severe respiratory disease, and the diagnosis may
not be apparent immediately in settings where
other causes of encephalitis are more common.
This review focuses on the key clinical aspects of
Nipah virus infection that are most relevant to
practising clinicians, including epidemiology, clin-
ical presentation, transmission, diagnostic ap-

proaches, infection prevention, and current man-
agement strategies.

B EPIDEMIOLOGY RELEVANT TO CLINICAL
PRACTICE

Human Nipah virus infection was first identified
during a large outbreak among pig farmers in Ma-
laysia and abattoir workers in Singapore in 1998—
1999 (Figure 1) [3, 4, 8, 9]. In the Malaysian out-
break, pigs acted as amplifying hosts, and trans-
mission to humans occurred primarily through
close contact with infected animals [4]. In the 2014
outbreak in the Philippines, horses were identified
as the likely amplifying host. In contrast, out-
breaks reported since 2001 in Bangladesh and In-
dia have usually resulted from bat-to-human spill-
over, sometimes followed by limited but clinically
important human-to-human transmission [6, 10,
11]. Bangladesh has reported recurrent outbreaks,
while India has documented outbreaks in West
Bengal and repeated events in Kerala [5, 6].

West
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Bangladesh,
Qutbreaks
since 2001
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2018

Philippines
Outbreak in

2014

Malaysia-
Singapore
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1998-1999

Figure 1 - Geographic distribution of major recognised Nipah virus outbreaks.

Note: The first large outbreak occurred in Malaysia, spreading to Singapore from 1998 to 1999, where pigs served
as important amplifying hosts in transmission to humans. This was followed by recurrent outbreaks in Bangla-
desh since 2001, where fruit bats of the genus Pteropus are the natural reservoir, and spillover to humans has
been linked to bat contamination of raw date palm sap. More recent outbreaks have been reported from Kerala,
India, since 2018. In the Philippines, a separate outbreak was recognised in 2014 and was associated with horses.
Green shading indicates locations of major recognised human outbreaks. At the same time, the pig, bat, paim
tree, and horse icons denote the principal reservoir, spillover source, or amplifying host associated with each
epidemiological setting. Image created using BioRender.
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The pattern of transmission has differed across
major outbreaks. In the Malaysia—Singapore out-
break, transmission was predominantly driven by
exposure to infected pigs, and sustained hu-
man-to-human transmission was not a dominant
feature [4]. In contrast, outbreaks in Bangladesh
and India have more often involved bat-to-human
spillover followed by person-to-person transmis-
sion, particularly in households and healthcare
settings [6, 10, 11]. Several factors may contribute
to this difference, including viral lineage, greater
frequency of respiratory involvement, intensity of
caregiving exposure, delayed recognition, and
gaps in infection prevention. Although viral adap-
tations may influence transmissibility, current ev-
idence does not support a simple explanation
based solely on viral genetics. Transmission ap-
pears to depend on interactions among viral fac-
tors, clinical phenotype, exposure intensity, and
healthcare practices.

Several epidemiological features are directly rele-
vant to clinical suspicion. Most outbreaks in Bang-
ladesh and West Bengal, India, have occurred dur-
ing cooler months, often in association with eco-
logical or behavioural exposures that facilitate
spillover from bats [12, 13]. These include harvest-
ing and consumption of bat-contaminated raw
date palm sap, particularly in Bangladesh [12].
Outbreaks in Kerala, India, however, have pre-
dominantly occurred in April-May, likely coincid-
ing with the fruiting season [14].

Although Pteropus bats are widely distributed
across South and Southeast Asia, human infection
remains uncommon, suggesting that spillover re-

quires a combination of ecological, behavioural,
and healthcare-related factors [15]. Thus, Nipah
virus should be considered an uncommon disease
with serious consequences rather than a common
cause of febrile illness, but one in which delayed
recognition may have serious implications for pa-
tient outcomes and outbreak control.
Human-to-human transmission has been docu-
mented in multiple Nipah virus outbreaks, par-
ticularly in Bangladesh and India since 2001. It
represents a major mechanism by which outbreaks
expand after the initial zoonotic spillover event [6,
10, 16, 17] (Table 1). Secondary infections most
commonly occur among household caregivers or
healthcare workers who have close contact with
infected patients during illness. Transmission is
believed to occur primarily through direct expo-
sure to respiratory secretions, saliva, or other body
fluids, particularly during advanced disease when
patients develop severe neurological or respirato-
ry manifestations [7]. Importantly, sustained air-
borne transmission has not been demonstrated,
and most transmission chains remain limited once
appropriate infection prevention and control
measures are implemented [7].

Evidence from outbreak investigations highlights
the importance of healthcare settings in amplify-
ing transmission. During the encephalitis out-
break in Siliguri, India, 50 of 66 patients, 75.8%,
had documented exposure to healthcare facilities,
suggesting extensive nosocomial transmission in-
volving healthcare workers, caregivers, and other
hospital contacts [6]. Similarly, investigations of
outbreaks in Bangladesh between 2001 and 2004

Table 1 - Human-to-human transmission reported in selected Nipah virus outbreaks.

Author, Year Location/outbreak Z:stzsl Human-to-human transmission and key setting
o s
Chadha Siliguri, India, 50 casesl, 75.8%, had. documented exposure to heélth§are faqhtles,
66 | suggesting predominantly nosocomial transmission involving
et al., 2006 2001 / ;
healthcare workers, caregivers, and patients
Hossain Bangladesh outbreaks, 9 32 cases were linked to contact with infected individuals, occurring
et al., 2008 2001 to 2004 mainly among household caregivers and healthcare contacts
Pallivalappil Kerala, India, 23 22 secondary cases were linked to contact with the index case, with
et al., 2020 2018 transmission occurring predominantly in healthcare settings
Anoop Kumar Kerala, India, 6 5 secondary cases occurred among household and healthcare contacts
et al., 2024 2023 of the primary case

Note: Data are presented as reported in the original outbreak investigations. Percentages are calculated using the total number of reported cases in
each outbreak. Human-to-human transmission includes probable or documented transmission in healthcare, household, or caregiver settings, as

defined by the respective authors.
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identified 32 of 92 cases linked to contact with in-
fected individuals, demonstrating the role of close
household caregiving and healthcare exposure in
disease propagation [10]. More recent outbreaks in
southern India illustrate similar patterns. In the
2018 outbreak in Kerala, 22 of 23 cases represented
secondary infections linked to the index case, with
most transmission events occurring in healthcare
settings before strict infection control measures
were implemented [16]. Likewise, during the 2023
outbreak in Kerala, five of six confirmed cases oc-
curred among household or healthcare contacts of
the primary case [17].

Broader epidemiological analyses reinforce the
importance of person-to-person spread in sustain-
ing outbreaks once spillover has occurred. Over 14
years of outbreak investigations in Bangladesh,
person-to-person transmission accounted for 82 of
248 cases, with a mean reproduction number of
0.33, and the risk of onward spread was greatest in
older patients with respiratory symptoms and
among contacts with prolonged exposure or con-
tact with body fluids [18]. A recent systematic re-
view of transmission dynamics in Bangladesh and
India estimated that 133 of 189 cases (70%) were
linked to exposure to another Nipah virus case,
with 46% occurring in healthcare settings and 54%
in community settings [7]. Transmission events
were highly heterogeneous, with 71% of second-
ary cases arising from only six primary cases, sug-
gesting superspreading-like events [7]. Despite
this heterogeneity, transmission chains were gen-
erally short, with a mean of 0.83 secondary cases
per infected individual and an average chain
length of approximately 1.43 generations [7]. Ex-
posure histories from the same review showed
that transmission most often occurred through di-
rect physical contact, exposure to body fluids, or
prolonged exposure in the same room as an infect-
ed patient. At the same time, a small number of
cases were linked to contact after death [7]. A me-
ta-analysis further demonstrated that contact with
a Nipah virus case was strongly associated with
infection, with an odds ratio of 6.99 (95% CI 4.37-
11.18) [7].

These findings indicate that most infected individ-
uals do not transmit the virus widely, but a small
number of primary cases may generate a dispro-
portionate number of secondary infections. Such
superspreading-like events are most likely when
patients have severe respiratory or neurological

disease, require close physical care, have exposure
to body fluids, or are managed in crowded health-
care settings before Nipah virus infection is sus-
pected. Overall, Nipah virus transmission be-
tween humans typically occurs through prolonged
close contact in healthcare facilities or households.
This reinforces the importance of early syndromic
recognition, rapid isolation, appropriate PPE, safe
respiratory care, monitoring of healthcare and
household contacts, and strict infection preven-
tion practices to prevent outbreak amplification.

H CLINICAL PRESENTATION

The incubation period of Nipah virus infection
typically ranges from 4 to 14 days. Observational
data from Malaysian and Indian outbreaks sug-
gest a usual interval of around 9-10 days between
exposure and symptom onset [4, 9, 16]. In the 2018
Kerala outbreak, the median incubation period
was 9.5 days, with a range of 4-14 days [16].

The illness usually begins with nonspecific symp-
toms that resemble many other acute viral infec-
tions. Fever is almost universal [3]. Headache, my-
algia, fatigue, nausea, vomiting, sore throat, and
dizziness may occur during the early phase, often
making the disease clinically indistinguishable
from other tropical febrile illnesses. In the Bangla-
desh clinical series, fever was universal, and head-
ache, vomiting, and severe weakness were com-
monly reported [10]. In Kerala 2018, fever was
present in all documented patients, with altered
sensorium and shortness of breath also commonly
observed [16].

Neurological involvement is the dominant clinical
hallmark and most commonly presents as acute
encephalitis. Patients may develop confusion, al-
tered consciousness, seizures, focal deficits, myo-
clonus, and rapidly progressive neurological de-
cline [3]. Early Malaysian outbreak studies de-
scribed segmental myoclonus, reduced deep ten-
don reflexes, and autonomic features such as tach-
ycardia and hypertension, suggesting brainstem
and autonomic involvement [4, 9]. In Bangladesh,
altered mental status and unconsciousness were
frequent features [10]. In Kerala 2018, tachycardia,
hypertension, and segmental myoclonus were
also reported [16]. Death among fatal cases may
occur within a median of six days from symptom
onset, underscoring the rapid progression of se-
vere disease [10].
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Respiratory manifestations are also common and
are particularly prominent in Bangladesh-lineage
and Indian outbreaks. Patients may present with
cough, dyspnoea, tachypnoea, hypoxaemia, pneu-
monia, or acute respiratory distress syndrome. In
the Bangladesh series, respiratory symptoms, in-
cluding cough and respiratory difficulty, were
commonly reported [10]. The 2023 Kerala out-
break again demonstrated the mixed neuro-res-
piratory nature of the disease, with cases present-
ing with acute respiratory distress syndrome and
encephalitis syndrome [17]. These findings are
consistent with pooled data from a recent system-
atic review, which showed that Nipah virus dis-
ease frequently presents as a combined neurologi-
cal and respiratory syndrome [3].

Neuroimaging abnormalities are not specific but

may support the diagnosis and help define disease
severity. Magnetic resonance imaging studies
from Malaysian and Singaporean cohorts have
shown multifocal small lesions, often within the
white matter, consistent with microinfarction or
inflammatory injury [19]. Delayed or relapsing en-
cephalitis has also been reported among survi-
vors, sometimes months or years after apparent
recovery, suggesting persistent or recrudescent
central nervous system involvement [20]. Long-
term sequelae are increasingly recognised and
may include gait disturbance, chronic fatigue, cog-
nitive impairment, sleep disturbance, personality
change, and seizure disorders. Survivor cohorts
from Bangladesh demonstrate that persistent neu-
rological and functional impairment is common in
those who survive acute infection [21].

Table 2 - Key clinical studies of Nipah virus infection in humans.

Author, Year Sl i, settmg, i, Clinical profile Mortality
and sample size
. .. . Fever, headache, and acute encephalitis were
Goh et al., Prospective clinical series, . . .
. common, with reduced consciousness, seizures, 32%
2000 (n=94) Malaysia, 1999 outbreak . .
segmental myoclonus, and brainstem dysfunction
. . Febrile encephalitic illness with headache,
Retrospective clinical cohort, - o . .
Chongetal., . . myalgia, vomiting, drowsiness, confusion, o
2002 (n=103) Senignrloa Blowpit, Bl apets, myoclonus, and dysautonomia, ventilation a1
December 1998 to April 1999 yoe onms, and &y '
required in 61%
Lim ef al Prospective MRI follow-up study, | Multifocal white matter MRI lesions with
2003 (n—éZ) Singapore, follow-up of the 1999 persistent neurological deficits and delayed Not applicable
B outbreak complications in some survivors
Ne ef al Prospective follow-up study, Persistent neuropsychiatric sequelae, including
20% 4 (n:9) Singapore, long-term follow-up depression, personality change, fatigue, Not applicable
- of survivors and cognitive impairment
Chadha et al., Outbreak investigation, Siliguri, Fever, altered sensorium, encephalitis, seizures, Approximately
2006 (n=66) India, January to February 2001 and respiratory symptoms were common 74%
Hossain ef al Multicentre outbreak Fever was universal, with altered mental status,
2008 (n=92) v investigation, Bangladesh, headache, respiratory distress, cough, and 73%
B outbreaks during 2001 to 2004 seizures common
Pallivalappil Clinico-epidemiological outbreak | Fever, altered sensorium, tachycardia,
etal., 2020 study, Kerala, India, hypertension, segmental myoclonus, 91.3%
(n=23) 2018 outbreak and shortness of breath were common
Anoop Kumar Clinico-epidemiological outbreak | Mixed presentation of acute respiratory
et al., 2024 investigation, Kozhikode, Kerala, | distress syndrome and encephalitis, with fever 33.3%
(n=6) India, 2023 outbreak in all cases
Aquib et al Cross-sectional survivor cohort Persistent sequelae, including gait disturbance,
20% 6 (n—52.)’ study, Bangladesh, long-term sleep disturbance, chronic fatigue, myoclonus, Not applicable
8 follow-up of outbreak survivors and cognitive impairment, were common

Note: Mortality is presented as reported in the original studies and may refer to case fatality within the study cohort rather than the entire outbreak.
“Not applicable” indicates follow-up studies of survivors in which acute mortality was not the primary outcome. The clinical features shown are the
predominant manifestations highlighted by each study and do not constitute an exhaustive list.
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All characteristics of the key clinical studies of Ni-
pah virus infection in humans are summarised in
Table 2.

B DIAGNOSTIC APPROACH

For frontline clinicians, Nipah virus infection
should be approached as a syndromic condition
rather than as an isolated rare diagnosis. Suspicion
should be raised when any of the following pat-
terns occur in an endemic or outbreak-prone re-
gion: sudden clustering of acute encephalitis cases

in a community, severe respiratory illness with
rapid deterioration, a mixed encephalitic and res-
piratory syndrome, illness among household car-
egivers of a similar patient, or disease among
healthcare workers who cared for a patient with
acute encephalitis or severe pneumonia. A single
sporadic case may be difficult to recognise early
because initial symptoms are non-specific. How-
ever, the combination of rapid neurological deteri-
oration, respiratory involvement, high mortality,
and epidemiological linkage should trigger imme-
diate isolation, public health notification, and di-

Table 3 - Differential diagnoses of Nipah virus infection and distinguishing clinical features.

I tant Owerl ith Nipah vi e ) ;
Syndrome _mportant oertap tith “NIpait viris Clues that may help distinguish from the Nipah virus
differential diagnosis infection
it Fever. altered sensorium Mosquito exposure, rural or rice-field setting, seasonal
P o . o transmission, predominantly neurological disease without
encephalitis seizures, encephalitis rominent respiratory invol o
P P y involveme
Herpes simplex Fever, seizures, altered Usually sporadic, no outbreak clustering, temporal
enc 5 haliti sp behaviour, focal lobe involvement on neuroimaging, and absence
P neurological deficits of household or healthcare transmission
Fever. altered mental Prominent meningism, neutrophilic CSF pattern, bacterial
Bacterial . t’us: seizures. and pathogen identified on Gram stain, culture, or molecular
meningitis menir{ cal si n;s testing, less commonly associated with respiratory failure
& & or outbreak clustering
Acut . . - .
cute .. . Travel or residence in a malaria-endemic area,
encephalitis Cerebral malari Fever, coma, seizures, itaemi id di fic tost .
syndrome erebral malaria s elEpE iy parasitaemia on smear or rapid diagnostic test, anaemia,
y thrombocytopenia, or haemolysis
. Eschar, th: bocyt ia, t initis, rel t
Scrub typhus with | Fever, encephalopathy, msiie E:;( rom oc;:iop{)ema r;}nslamlm 15 e ivan
. . o posure, and absence of clustering with severe
CNS involvement | meningoencephalitis .
respiratory spread
. Rash, myalgia, thrombocytopenia, plasma leakage
1 i 9 . L E . /
DI Fey |5a t.ered BRI, bleeding manifestations, and epidemiological context
encephalopathy seizures in severe cases of dengrie transmission
F headach . . S . .
L ever,h (ia ache, 1 Conjunctival suffusion, jaundice, renal dysfunction,
Leptospirosis encephalopathy, renal or mvalei . taminated imal
. . yalgia, exposure to contaminated water or animals
hepatic dysfunction
Fever. cough. dvspnoea Seasonal circulation, respiratory-predominant disease,
Severe influenza Sver, cougn, ysp ! less prominent encephalitis, diagnostic confirmation
viral pneumonia, ARDS by infl .
5 y intluenza testing
r:sveil;i tor SARS-CoV-2 Fever, cough, hypoxaemia, | Broader community transmission, respiratory
oop Yo . viral pneumonia, predominance, compatible exposure history, confirmation
illness or infection - -
ARDS occasional encephalopathy | by SARS-CoV-2 testing
. Usuall iratory-predominant ill ithout
Otvrvial | Fevrcough dpross, | Ll P redninans s it
neumonias hypoxaemia b . P 1 &
P high mortality, and household or healthcare spread

Abbreviations: ARDS, acute respiratory distress syndrome; CNS, central nervous system; CSF, cerebrospinal fluid.
Note: The table highlights selected differential diagnoses of Nipah virus infection in South and Southeast Asia, organised by presenting syndrome.
Distinguishing features are intended as practical clinical clues and should be interpreted in the context of epidemiological factors, laboratory find-

ings, and local patterns of disease transmission.
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agnostic testing for Nipah virus. This syndromic
approach is especially important in emergency
departments and primary care settings, where the
first opportunity for containment may occur be-
fore laboratory confirmation is available.

The differential diagnosis should be considered
after identifying the clinical syndrome and epide-
miological context. Nipah virus infection overlaps
with several common causes of acute encephalitis
and severe respiratory illness in South and South-
east Asia. No single clinical feature reliably distin-
guishes Nipah virus infection from these condi-
tions. Instead, diagnostic suspicion is strength-
ened by the combination of encephalitis, respirato-
ry involvement, rapid progression, clustering,
high case fatality, and linkage to household,
healthcare, or zoonotic exposure, including bats or
bat-contaminated date palm sap. In South and
Southeast Asia, important neurological differen-
tials include Japanese encephalitis, herpes simplex

encephalitis, bacterial meningitis, cerebral malar-
ia, scrub typhus with central nervous system in-
volvement, dengue encephalopathy, and leptospi-
rosis (Table 3) [22, 23]. Respiratory presentations
may resemble severe influenza, SARS-CoV-2 in-
fection, or other viral pneumonias [24].

Once Nipah virus infection is suspected, diagnos-
tic testing should proceed in parallel with isola-
tion and public health notification. Testing should
not delay infection prevention measures. The pre-
ferred diagnostic test during acute illness is RT-
PCR, but the optimal specimen depends on the
clinical syndrome, timing of illness, and local lab-
oratory capacity. In early acute illness or respirato-
ry-predominant disease, throat, nasopharyngeal,
or oropharyngeal swabs and blood are useful for
RT-PCR testing. At the same time, CSF should be
collected in patients with encephalitic presenta-
tions (Table 4) [17, 25]. However, CSF may be neg-
ative early in the disease, and a negative CSF RT-

Table 4 - Diagnostic approach to suspected Nipah virus infection.

Clinical situation Preferred specimen(s) Most useful test Key caveat

Throat, nasopharyngeal, Best test for confirming acute infection,
Early acute illness | or oropharyngeal swab; RT-PCR but false-negative results may occur if sampling

blood is too early, too late, or from an inappropriate site
Encephalitic CSE, respiratory swab, RT-PCR; CSF may be negative early, so respiratory
presentation blood later IgM serology samples and blood should also be tested
Respiratory- Throat, nasopharyngeal, Respiratory samples are particularly important
predominant or oropharyngeal swab; RT-PCR when cough, dyspnoea, pneumonia, or ARDS
illness blood are present
Mlxe.d neuros Resp.l ratory swa?b., blood, RT-PCR; later Testing more than one specimen type may
respiratory CSF if encephalitis ) ; di tic vield
7 T ey serology improve diagnostic yie
Later presentation Serology may be negative early and should

. IgM and IgG . . . .
or retrospective Serum serolo be interpreted with the timing of illness
diagnosis 8y and clinical context
Decentralised Vahdate.d FIPSnnE, . [ i Availability and validation remain limited;
. . depending on the available | molecular assay, ) . .

or field setting . confirmatory testing may still be needed

platform where available

Use trained staff, appropriate PPE, leak-proof
Sample collection | All suspected high-risk Not licabl containers, triple packaging, cold-chain transport,
and transport specimens ot appucable and prior communication with the receiving
laboratory
Negative test Repeat or additional A single negative result should not exclude
e T . . Repeat RT-PCR . . 2. . .

despite high specimens guided by and /or serolo Nipah virus infection when clinical and
suspicion the syndrome 8y epidemiological suspicion remains high

Abbreviations: ARDS, acute respiratory distress syndrome; CSF, cerebrospinal fluid; IgG, immunoglobulin G; IgM, immunoglobulin M; PPE, personal
protective equipment; RT-PCR, reverse transcription polymerase chain reaction.

Table note: Diagnostic testing should proceed in parallel with isolation, infection prevention measures, and public health notification. Testing should

not delay clinical stabilisation or outbreak control.
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PCR should not exclude Nipah virus infection
when the epidemiological and clinical context is
suggestive.

Serological assays detecting Nipah-specific IgM
and IgG can support diagnosis later in the course
of illness and are useful for retrospective diagnosis
and surveillance. Still, they may be negative dur-
ing the early acute phase. False-negative results
may occur because of low viral load, very early or
late sampling, inappropriate specimen selection,
inadequate sample volume, poor storage condi-
tions, RNA degradation, or delays in transport to
the reference laboratory. False-positive results are
uncommon but may occur because of laboratory
contamination, non-specific serological reactivity,
or testing in low-pretest-probability settings.
Therefore, diagnostic results should always be in-
terpreted in relation to the clinical syndrome, ex-
posure history, outbreak context, and local public
health guidance.

The current diagnostic landscape remains limit-
ed, particularly for field-appropriate point-of-
care testing, and most available assays still re-
quire specialised laboratory infrastructure [25].
Because the Nipah virus is a high-consequence
pathogen, specimen collection and transport re-
quire careful coordination with designated pub-
lic health and reference laboratories [26]. Samples
should be collected by trained personnel using
appropriate PPE, placed in leak-proof containers
with triple packaging, clearly labelled as suspect-
ed high-risk infectious material, and transported
under recommended cold-chain conditions. Un-
necessary handling, centrifugation, aliquoting, or
testing in non-designated laboratories should be
avoided. In outbreak settings, clinicians should
notify laboratory and public health teams before
sample dispatch so that biosafety, documenta-
tion, transport, and testing pathways are activat-
ed promptly.

B INFECTION PREVENTION AND CONTROL

Strict infection prevention and control measures
are essential when managing patients with sus-
pected or confirmed Nipah virus infection, as
healthcare-associated transmission has been re-
peatedly documented [7]. Infection prevention
measures should begin as soon as Nipah virus in-
fection is suspected, without waiting for laborato-
ry confirmation. Suspected cases should be isolat-

ed promptly, ideally in a single room with restrict-
ed access. Healthcare workers should use gloves,
gowns, medical masks, and eye protection, with
NO95 or equivalent respirators during aerosol-gen-
erating procedures. Hand hygiene, careful don-
ning and doffing of protective equipment, safe
specimen handling, and frequent disinfection of
high-touch surfaces are critical [7].

Nosocomial transmission has often coincided with
deficiencies in basic infection prevention practices.
Outbreak reports from Siliguri and Kerala de-
scribed overcrowded wards, poor ventilation, in-
consistent use of personal protective equipment,
inadequate hand hygiene, and surface contamina-
tion as factors contributing to amplification [6, 7,
16]. Close contacts, including household members
and healthcare workers, should be identified early
and monitored for symptoms for at least 21 days.
In low- and middle-income settings, infection pre-
vention should be based on early recognition, rap-
id isolation, and consistent implementation of
simple high-impact measures. Healthcare facilities
in outbreak-prone areas should have a predefined
triage pathway for patients presenting with acute
encephalitis, severe respiratory illness, or a com-
patible neuro-respiratory syndrome with cluster-
ing or contact history. Suspected cases should be
immediately separated from crowded waiting ar-
eas and placed in a single room or a well-ventilat-
ed designated area with restricted access. If nega-
tive-pressure rooms are unavailable, a physically
separated room with good natural ventilation and
minimal staff movement is preferable to manage-
ment in an open ward.

A small, trained team should be assigned to care
for suspected or confirmed cases, and non-essen-
tial visitors should be restricted. Standard, contact,
and droplet precautions should be applied for all
suspected cases, with airborne precautions during
aerosol-generating procedures such as intubation,
suctioning, bronchoscopy, non-invasive ventila-
tion, or cardiopulmonary resuscitation. Facilities
should establish supervised donning and doffing
areas, ensure hand hygiene at the point of care,
disinfect high-touch surfaces frequently, and use
safe protocols for waste management, linen han-
dling, sharps disposal, and body handling. Con-
tact tracing should begin as soon as a case is sus-
pected, with early involvement of public health
teams for exposure assessment, risk stratification,
monitoring, and outbreak containment.
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B CLINICAL MANAGEMENT AND OUTCOMES

Management of suspected Nipah virus infection
requires simultaneous attention to clinical stabili-
sation, infection prevention, and outbreak con-
tainment. Patients may deteriorate rapidly be-
cause of encephalitis, respiratory failure, auto-
nomic dysfunction, or multiorgan involvement.
Therefore, suspected cases should be managed in
a setting capable of isolation, close monitoring,
supportive care, and early escalation to intensive
care where feasible. At the same time, contact trac-
ing, healthcare worker protection, and public
health coordination should begin immediately.

Key components of management include airway
protection, respiratory support, seizure control,
management of raised intracranial pressure, hae-
modynamic stabilisation, and close monitoring for
organ dysfunction (1able 5) [27]. Mechanical venti-
lation may be required in patients with severe
pneumonia, acute respiratory distress syndrome,
or reduced consciousness [27].

Ribavirin has been used empirically during some
Nipah virus outbreaks, most notably during the
Malaysia outbreak, where it was evaluated in an
open-label, non-randomised study of acute Nipah
encephalitis. In that study, 140 patients received
ribavirin and 54 served as controls, mostly be-

Table 5 - Practical management of patients with suspected or confirmed Nipah virus infection.

Clinical or public
health issue

Practical management priorities

Key points

Admit to a centre or designated area capable

Severe cases may deteriorate rapidly because

bacterial infection

Place of . . Lo . o ] : ]
management of isolation, close monitoring, supportive care, of encephalitis, respiratory failure, autonomic
8 and escalation to intensive care dysfunction, or multiorgan involvement

Immediate Place suspected cases in a single room or Isolation should begin when Nipah virus
isolation a physically separated, well-ventilated area infection is suspected and should not wait
with restricted access for laboratory confirmation
1 n, medical mask, and rotection . . ]
Gloves, gown, medic S €ye protectio PPE should be used from the time Nipah virus
PPE for routine care; N95 or equivalent respirator . L.
. . infection is suspected
during aerosol-generating procedures
Neurological monitoring, seizure control, airway
Encephalitis protection, and management of raised intracranial Rapid neurological decline may occur
pressure, where clinically indicated
Respiratory Oxygen therapy, careful respiratory monitoring, and | Aerosol-generating procedures require airborne
failure or ARDS non-invasive or invasive ventilation when required | precautions and experienced staff
Haemodynamic Intravenous fluids, vasopressors if required . .
. oy o P quired, Autonomic dysfunction and shock may occur
instability and close monitoring for organ dysfunction
Suspected
secondary Use antibiotics only when clinically indicated Avoid routine unnecessary antimicrobial use

Antiviral or

Supportive care remains the mainstay; ribavirin

Consider investigational therapies only under
national or institutional guidance, preferably

antibody-based is not proven therapy; remdesivir, favipiravir, P . ] :
& A . within clinical trial or monitored compassionate-
therapy and monoclonal antibodies remain investigational
use frameworks

Healthcare Assign a small, trained team, supervise donning Reduces risk of healthcare-associated
worker protection | and doffing, restrict non-essential staff and visitors amplification
Environmental Frequent disinfection of high-touch surfaces, . . ] -

. . . . Basic IPC practices are critical in resource-limited
and waste safe waste disposal, linen handling, sharps disposal, .

- . settings

management and handling of bodies

Contact tracing
and monitoring

Identify household, healthcare, and other exposed
contacts; classify exposure risk; monitor
for symptoms for at least 21 days

Public health teams should be involved
as soon as a case is suspected

Abbreviations: ARDS, acute respiratory distress syndrome; IPC, infection prevention and control; PPE, personal protective equipment.
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cause they were treated before ribavirin became
available or declined treatment [28]. Mortality
was lower in the ribavirin group than in controls
(32% versus 54%), corresponding to a reported
36% reduction in mortality; in Cox regression,
ribavirin use was independently associated with
better survival, with a relative risk of death of 0.72
(95% CI 0.56-0.93) [28]. However, the study used
historical controls, was not randomised, and may
have been confounded by differences in timing of
care, clinician experience, disease severity, sup-
portive care, and outbreak phase. Subsequent out-
breaks in Bangladesh and India have provided
limited and inconsistent clinical experience with
ribavirin, and no randomised controlled trial has
confirmed a survival benefit [29]. Therefore, riba-
virin cannot be recommended as proven therapy,
although it may be considered only under nation-
al or institutional guidance, preferably within a
clinical trial or monitored compassionate-use
framework.

Other candidate therapies remain investigational.
Favipiravir has shown protective effects in animal
models, and remdesivir has demonstrated partial
protection in non-human primate studies, particu-
larly when administered early [30, 31]. Monoclo-
nal antibodies targeting henipavirus glycoproteins
have shown promise in preclinical studies and
early-phase human safety studies [32]. Still, clini-
cal efficacy data in patients with confirmed Nipah
virus disease remain very limited. These therapies
should not replace high-quality supportive care,
early isolation, and outbreak control measures.
Future clinical trials will need to be designed for
small, sporadic outbreaks, where delayed recogni-
tion, high mortality, and limited trial infrastruc-
ture remain major barriers.

The prognosis of Nipah virus infection remains
poor [33]. Case fatality varies across outbreaks but
frequently exceeds 60-70%, and some outbreaks
have reported mortality rates as high as 90% (Table
2). In Bangladesh, outbreaks during 2001-2004 re-
sulted in an overall mortality of 73% [10]. In Ker-
ala 2018, 21 of 23 identified patients died, 91.3%
[16], whereas the smaller Kerala 2023 outbreak
had two deaths among six confirmed cases, 33.3%
[17]. Poor outcome is associated with severe en-
cephalitis, respiratory failure, delayed recognition,
and need for mechanical ventilation [33]. Survi-
vors remain at risk of persistent neurological and
functional sequelae.

B FUTURE DIRECTIONS

Current research efforts are focused on improving
preparedness and clinical management of Nipah
virus infection by developing vaccines, rapid diag-
nostic tests, and targeted antiviral therapies [34].
Several vaccine candidates based on different plat-
forms, including viral vector, protein subunit, and
mRNA technologies, are in development and at
least one has progressed to early-phase clinical trials
and have demonstrated encouraging immuno-
genicity and safety profiles in preliminary studies
[35, 36]. At the same time, advances in diagnostic
technologies aim to develop rapid, portable testing
platforms that could enable earlier detection of in-
fections during outbreaks, particularly in re-
source-limited settings where access to specialised
laboratories may be limited [37, 38].

Beyond therapeutics and diagnostics, strengthen-
ing surveillance systems at the human-animal in-
terface remains a critical priority [39]. Because fruit
bats serve as the natural reservoir of the Nipah vi-
rus, improved monitoring of viral circulation in bat
populations and early identification of spillover
events could help detect outbreaks sooner [40, 41].
In parallel, enhancing infection prevention capacity
in healthcare facilities, including training of health-
care workers, ensuring availability of personal pro-
tective equipment, and establishing clear outbreak
response protocols, will remain essential compo-
nents of preparedness [7]. Together, these measures
may improve the ability to detect, manage, and
contain future outbreaks of Nipah virus infection.

B LIMITATIONS

This review has several limitations that should be
considered when interpreting its conclusions.
First, as a narrative clinician-oriented review rath-
er than a formal systematic review or meta-analy-
sis, the selection of included studies was not based
on a predefined protocol or comprehensive search
strategy. Consequently, there is a potential for se-
lection bias, and some relevant studies or emerg-
ing data may not have been included.

Second, the available evidence on Nipah virus in-
fection remains limited and heterogeneous. Much
of the current knowledge is derived from outbreak
investigations, small observational cohorts, and
retrospective analyses conducted in specific geo-
graphic regions, primarily Bangladesh, India, and
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Malaysia. These studies vary in methodology, case
definitions, and reporting quality, which may lim-
it the comparability and generalizability of find-
ings across different settings.

Third, the relatively small number of reported hu-
man cases globally constrains the strength of clin-
ical evidence. Many conclusions regarding clinical
presentation, transmission dynamics, and man-
agement are based on limited datasets, and in
some instances, on expert opinion or extrapolation
from related paramyxoviruses. This is particularly
relevant for therapeutic interventions, where ro-
bust randomized controlled trial data are lacking.
Fourth, diagnostic and surveillance limitations in
resource-constrained settings may result in un-
der-recognition and underreporting of cases. As
highlighted in the manuscript, laboratory confir-
mation often requires specialized facilities, and
delays in diagnosis may affect both clinical charac-
terization and epidemiological understanding.
Therefore, the true burden and spectrum of dis-
ease may be incompletely captured.

Fifth, rapidly evolving research on the Nipah vi-
rus, including advances in diagnostics, therapeu-
tics, and vaccine development, means that some
aspects of this review may become outdated as
new evidence emerges. In particular, ongoing clin-
ical trials and experimental therapies may signifi-
cantly alter future management recommendations.
Finally, this review focuses primarily on clinical as-
pects relevant to frontline practitioners and does
not provide an exhaustive analysis of virological,
immunological, or ecological dimensions of Nipah
virus infection. While this approach enhances clin-
ical applicability, it may omit important mechanis-
ticinsights relevant to a broader scientific audience.

B CONCLUSIONS

Nipah virus infection remains an uncommon but
highly consequential cause of acute encephalitis
and respiratory illness. For clinicians, the key pri-
orities are early recognition of the neuro-respirato-
ry syndrome, awareness of clustering and trans-
mission risk, prompt implementation of infection
prevention measures, and aggressive supportive
care. Human-to-human transmission, especially
in hospitals and households, is now well estab-
lished in South Asian outbreaks, making early di-
agnosis and containment critical. As no licensed
treatment currently exists, preparedness depends

on vigilance, rapid laboratory support, and robust
infection control.

Beyond individual patient care, Nipah virus infec-
tion represents a broader challenge at the interface
of clinical medicine and public health. The combi-
nation of high case fatality, potential for nosocomi-
al amplification, and limited therapeutic options
underscores the need for integrated outbreak pre-
paredness strategies. Clinicians play a central role
not only in recognizing cases but also in triggering
early public health responses, including case isola-
tion, contact tracing, and risk communication. In
this context, maintaining a high index of suspicion
in appropriate epidemiological settings remains
essential.

Strengthening healthcare system readiness is
equally important. This includes ensuring the
availability of personal protective equipment,
training healthcare workers in infection preven-
tion and control practices, and establishing proto-
cols for rapid triage and isolation of suspected
cases. Laboratory capacity must also be enhanced,
with improved access to timely molecular diag-
nostics and the development of reliable point-of-
care tests, particularly in resource-limited settings
where outbreaks often occur.

At the same time, advances in research offer cau-
tious optimism. Ongoing efforts to develop vac-
cines, antiviral agents, and monoclonal antibodies
may transform the future management of Nipah
virus infection. However, until such interventions
become widely available and clinically validated,
supportive care and transmission prevention will
remain the cornerstones of management.

Finally, a One Health approach that integrates hu-
man, animal, and environmental surveillance is
critical to reducing the risk of future outbreaks.
Improved understanding of spillover dynamics,
coupled with community-based interventions to
reduce high-risk exposures, may help mitigate the
emergence of new cases. In an increasingly inter-
connected world, the potential for geographic
spread beyond currently affected regions reinforc-
es the importance of global preparedness, coordi-
nated surveillance, and sustained investment in
research and health system strengthening.
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