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It’s been almost 30 years!
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&~ Outbreaks in West Bengal Outbreaks in Kerala; 2018, 2021 and 2023 cases in Kozhikode, 2019 cases in
== (Siliguri and Nadia, Ernakulum and 2024 cases in Malappuram. First case traced back to fruit bat
respectively). Potential exposure followed by human transmission,
g exposure to flying bat First public health lockdown in 2023.
QANCIO TN excreta lead to NiV
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symptoms



Malaysia & Singapore Outbreak (1995-1999)

The emergence event: Zoonotic spillover from intensive pig farming

70%

In Pig Farmers

276 38%

Total Cases Case Fatality Rate

Direct contact with sick pigs was the
primary risk factor

Concentrated in Malaysia with spillover to 106 confirmed deaths, primarily due to
spillover to Singapore encephalitis

O Progression Timeline ) Drivers & Interventions

@ Dec1998 Massive Culling Operation: Nearly 1 million pigs were culled to stop the chain of

Rapid Spread to Negeri Sembilan transmission.

Movement of infected pigs spread virus to major farming state L. o
Movement Restrictions: Complete ban on transporting livestock across state borders.

® Mar1999
International Spread to Singapore ALERT Personal Protective Equipment (PPE): Mandatory for all individuals in contact with
11 abattoir workers infected from imported Malaysian pigs sick animals.
® May1999
Outbreak Declared Over # Ecological Interface
Last cases recorded in Selangor state Farm-orchard dual use allowed Flying Foxes (natural hosts) to roost

near pigsties, dropping contaminated fruit that pigs consumed.
rigin




Bangladesh & India Outbreaks

Key characteristics: Persistent recurrence, transmission dynamics, and severity

Since 2001 Cluster Data High Severity
s e
- |3

Transmission Patterns Notable Clusters Mortality Rates

Dec—May 75% 74-92%

Annual Seasonality Exposure Rate (India 2001) Case Fatality Rate

Person-to-Person transmission India 2001: 45 of 60 cases Overall average CFR approx. 74%

frequent exposed to patients

No |r1termed|ate animal host Kerala 2018 Index case infected 19 Bangladesh 2005: 92% (11 of 12
required died)

: o people
Elusiiing e e e 1925 3 secondary cases were hospital- Kerala 2018: 91% (21 of 23 died)
common

S . : acquired
High r(;sk of nosocomial (hospital) Healthcare workers Significantly higher than Malaysia
sprea

disproportionately affected outbreak

Epidemiological Profile




Transmission Routes & Risk Factors

Analysis of environmental drivers, zoonotic spillover, and human behavior

Dec—-May
‘ Seasonality

Environmental & Dietary

. o Person-to-
2 Person

Animal Hosts

Zoonotic Spillover Human & Nosocomial

8° Colder temperatures 1 risk # Intermediate host transmission

[~ OR 7.3x Risk (Contact)

Date Palm Sap: Consumption of
raw or fermented sap
contaminated by bats

Flying Foxes: Feed from collecting
pots, shedding virus into sap

Behavioral Risk: Climbing trees
(associated with male
predominance)

Annual timing correlates with sap
harvesting season

Livestock Exposure: Contact
with sick pigs, goats, and cows
Farms/Orchards: Proximity of
fruit trees (bats) to livestock
enclosures

Viral Shedding: High levels in
respiratory secretions and urine
of animals

Oral shedding notably higher in
Bangladesh strain (ferret
models)

Close Contact: Caregivers and
family members highly
vulnerable

Deceased Bodies: Transmission
via contact with deceased
patients

Nosocomial: Virus detected on
hospital surfaces; spreads in
wards

Respiratory involvement in
index cases facilitates rapid
spread

Epidemiological Risk Assessment




Philippines Outbreak (2014

Transmission event involving horses, meat consumption, and human-to-human spread

17 82%

Total Cases Encephalitis Fatality

10

Food/Horse Linked

Combined cases of encephalitis, 9 deaths among the 11 patients presenting
meningitis, and ILI with encephalitis

7 slaughtering/handling + 3 meat
consumption only

o Transmission Routes & Clinical Outcomes

e Direct Contact Encephalitis: 11 Cases (9 Died)
Horse Slaughter & Handling . .
7 cases (41%) linked to processing horse meat Influenza-like llinessS Cases (0 Died)

e Foodborne Meningitis1 Case (0 Died)

Meat Consumption Only
3 cases (18%) consumed meat with no handling exposure A Healthcare Risk
e Person-to-Person Two health care workers (HCWs) were infected who
Human Transmission NOSOCOMIAL had no contact with sick horses, never visited the
5 cases (29%) exposed only to humans (inc. 2 HCWs) affected villages, and did not consume horse meat.

Novel Iransmission Event



Impacts & Transmission Patterns

Regional comparison of vectors, mortality rates, and spread dynamics

1998-1999 2001-Present

Malaysia & Singapore Bangladesh & India Philippines

38% 74-91% 82%

Fatality Rate (276 Cases) Significantly Higher Fatality Fatality in Encephalitis Cases

Frequent Person-to-Person

Primary transmission: Horse-to-
spread

Primary transmission: Pig-to-

Human : : - Human
70% of cases worked directly with CN;;z:g:mal flicaliia!) transmissigy Linked to horse

pigs : : : slaughtering/eating

No evidence of nosocomial e |r?termed|ate animal host 17 total human cases identified
o required

transmission

Control: Culling 1M+ pigs ended Risk: Raw date palm sap

outbreak consumption

Evidence of foodborne
transmission

High Consequence Pathogens
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Deaths/ Confirmed NiV cases

B 242/341 NiV cases

B 109/283 NiV cases wwones
Il 74/102 NiV cases

| 9/17 NiV cases

| 1/11 NiV cases

: ’ Tk
% . - .. .1 7
'O&Q: %MOR-IESTE

- &
Appl Microbiol Biotechnol. 2025 Jul 1;109(1):158.



What happen in India ?

West Bengal, India ® Jan—Feb 2026
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Timeline

Late Dec 2025 - Jan 2026
Reported to WHO: Jan 26, 2026

Source: WHO Disease Outbreak News, Jan 2026

Status

shuds
CONTAINED

Confirmed Cases

ﬂ Healthcare Workers
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Contacts Traced

190.

Sei

= Community & Staff

Primary Symptoms

“ Respiratory
Severe respiratory distress

‘. Encephalitis
Brain inflammation

€ Al contacts tested NEGATIVE (RT-PCR / ELISA)
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Clinical Features of Nipah Virus E——————

Acute Encephalitis & Respiratory lliness

Incubation Period Acute Encephalitis o Mortality Rate ol
Typical range: 4 to 14 days (can extend Develops rapidly within a week of prodrome.
tggl days). I ye { PRIEPEY 2 40-75% Case Fatality

Key Signs (Brain Stem Dysfunction)

v Segmental myoclonus Higher mortality observed in Bangladesh &
India outbreaks compared to Malaysia.

Extremes: Short as <4 days, long as 45 days.

. Latent infections may resurface . )
months/years later. v Areflexia & Hypotonia
v Gaze palsy & Limb weakness

© seizures (23-34%) — Coma (24-48h)

-
je

Sequelae & Relapse

20% of Survivors g ffer residual deficits

Prodromal Phase 8 . © Persistent Fatigue
Respiratory ey
Non-specific symptoms appearing first. 2]

Depression & Personality Changes
Varies by outbreak region:

& High Fever # Headache . o ) ) \ ) .
9 Malaysia: Minimal respiratory signs. @ Focal Neurological Deficits

4 Myalgia ®. Sore Throat 9 India/Bangladesh: ~70% of cases.

Cough  AtypicalPneumonia  ARDS Relapsing Encephailitis: Can occur

® Vomiting & Dizziness months or years after acute recovery
(Late-onset).

Intractable Rare Dis Res. 2019 Feb;8(1):1-8 Appl Microbiol Biotechnol. 2025 Jul 1;109(1):158 ~Epidemiol Infect. 2019 Jan;147:€95



Feature

NiV-Malaysia (NiVV)

First identified
Primary reservoir

Intermediate host

Major outbreaks

Mortality rate (%)

Morbidity (severity of
disease)

Human-to-human
transmission rate

Mode of transmission

Clinical features

Unique epidemiological
features

Genetic differences

1998-1999 (Malaysia and Singapore)
Pteropus fruit bats
Pigs; Horse (Philippines)

Malaysia (1998-1999), Singapore
(1999); Philippines (2014)
~ 40%
Severe encephalitis, high case
recovery rate

Low (~ 8%)

Zoonotic (pig-to-human; horse-to-
human) with limited human-to-human

Fever, encephalitis, respiratory
involvement rare

Pigs as amplifying hosts, first outbreak
outside India/Bangladesh, led to
culling of > 1 million pigs

More closely related to Hendra virus
(HeV)



Feature

NiV-Malaysia (NiVV) NiV-Bangladesh (NiVB)

First identified

Primary reservoir

Intermediate host

Major outbreaks

Mortality rate (%)

Morbidity (severity of
disease)

Human-to-human
transmission rate

Mode of transmission

Clinical features

Unique epidemiological
features

Genetic differences

1998-1999 (Malaysia and Singapore) 2001 (Bangladesh)

Pteropus fruit bats

None (direct bat-to-human
transmission)

Bangladesh (2001, 2003, 2004,
2011, 2018)

Pigs; Horse (Philippines)

Malaysia (1998-1999), Singapore
(1999); Philippines (2014)

~ 40% 65—-100%
Severe encephalitis, high case Acute respiratory distress, severe
recovery rate encephalitis

Low (~ 8%) High (~ 33-75%)

Direct bat-to-human and human-
to-human (via saliva, respiratory
droplets)

Zoonotic (pig-to-human; horse-to-
human) with limited human-to-human

Fever, encephalitis, respiratory
involvement rare

Fever, cough, acute respiratory
distress, encephalitis

Frequent spillovers, seasonal
outbreaks (winter-spring),
human-to-human super-spreader
events

Pigs as amplifying hosts, first outbreak
outside India/Bangladesh, led to
culling of > 1 million pigs

More closely related to Hendra virus
(HeV)

More virulent, higher human-to-
human spread



Feature

NiV-Malaysia (NiVV) NiV-Bangladesh (NiVB) NiV-India (NiVI)

First identified

Primary reservoir

Intermediate host

Major outbreaks

Mortality rate (%)

Morbidity (severity of
disease)

Human-to-human
transmission rate

Mode of transmission

Clinical features

Unique epidemiological
features

Genetic differences

1998-1999 (Malaysia and Singapore) 2001 (Bangladesh) 2001 (India, Siliguri outbreak)

Pteropus fruit bats

None (direct bat-to-human
transmission)

Siliguri (2001), Kerala (2018,
2019, 2021, 2023)

None (direct bat-to-human
transmission)

Bangladesh (2001, 2003, 2004,
2011, 2018)

Pigs; Horse (Philippines)

Malaysia (1998-1999), Singapore
(1999); Philippines (2014)

~ 40% 65—-100% 70-100%
Severe encephalitis, high case Acute respiratory distress, severe Acute respiratory distress,
recovery rate encephalitis encephalitis

Low (~ 8%) High (~ 33-75%) High (~ 75%)

Direct bat-to-human and human- _.
) ) . Direct bat-to-human and human-
to-human (via saliva, respiratory

droplets) MR

Zoonotic with limited human-to-
human

Fever, encephalitis, respiratory
involvement rare

Fever, cough, acute respiratory
distress, encephalitis

Fever, severe respiratory distress,
encephalitis

Frequent spillovers, seasonal Recurring outbreaks in Kerala,
outbreaks (winter-spring), high human-to-human
human-to-human super-spreader transmission, limited genetic data
events available

Closely related to NiVB but with
distinct mutations

Pigs as amplifying hosts, first outbreak
outside India/Bangladesh, led to
culling of > 1 million pigs

More closely related to Hendra virus
(HeV)

More virulent, higher human-to-
human spread

Intractable Rare Dis Res. 2019 Feb;8(1):1-8



How to diagnhose NiV ?

Specimen: throat swabs (in viral transport medium), urine, blood and/or CSF

v RT-PCR
v’ Antibody: ELISA
v 1gM antibody
v" 1gG antibody: epidemiological investigations

How to treatment ? Mainstay: Supportive treatment!

? Antiviral;: ribavirin, favipiravir, remdisivir (animal study)
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© Prevention of Nipah Virus

Comprehensive strategies to prevent spillover and transmission

1 Prevent Spillover from Bats to Humans 2 Prevent Spillover via Animal Hosts
Avoid Contamination Farm Planning: Avoid planting fruit trees immediately
® 2 adjacent to animal enclosures.

Avoid consumption of raw/fresh palm sap and foods
potentially contaminated by bats.
Livestock Safety: Prevent access of bats to livestock
M housing and feed sources.

<«  Physical Barriers
v . .
Promote bamboo skirts or covers on sap-collection pots to Surveillance: Implement active surveillance and rapid
prevent bat access. @ isolation of sick animals.
. Safe Fruit Habits o Protection: Use gloves and protective clothing when handling
w . . . o L - sick livestock.
Avoid eating partially eaten or fallen fruits in areas with high
bat activity.

® Health Security Protocols Nipah Virus Control Guidelines * 2026



3 Prevent human-to-human transmission (community and hospital level)

Early recognition and prompt isolation of suspected encephalitis or severe respiratory cases.
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© Prevention of Nipah Virus

Controlling infection in healthcare settings

29AUTENBY srAun1UBefugegm (FUl PPE) | szdunisasiuwaly (Standard PPE)
v Su spected or confirmed cases of Nipah virus nfi:.l‘l.‘lﬂﬂ"ln‘.iﬁ;m.(.‘; - Jﬁé’uﬁa’lﬂamqﬁué‘ﬂmﬁﬁmmi - éﬁ@iﬁ?ﬁhﬁﬁﬁuéﬂiﬂﬁ?ﬂﬁmi
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L o w v L2 P v -:IJ LY I:J i
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patients with suspected or confirmed Nipah v w y 5 S vl .
HUQEABIHINNUININBUNNY AaaAsEeiIaiaglnaBanuyAaINTNIeNITUNNY

Vi rus: Si m | I ar p reca utl ons https://www.who.int/news-room /fact-sheets/detail/nipah-virus
wavIm w15z T uaraevanilsaind sl Satiumn (Nipah virus disease)
attuSuit 27 unsem 2569



- a ¢ s a & ' & o o ¢ as w ar o
193719 ﬂqslﬂﬂﬂﬁuﬂQUﬂﬁmﬂﬂﬂﬂuﬂﬂﬁﬂﬁLﬁﬂLlﬁSLLWiﬂiS"J'lEiL’Uﬂl’?‘iﬂU‘U'Wl E"]ﬂiU”ﬁﬂ']ﬂ?iﬂﬁﬂ’TuWﬂ'lU'lﬂ AUUIUN 28 UNTIAU 2569

seAUAMUEYY

ynan NTIUANIUNEIUA

Face shield™

Respiratory

protection

fadle

Protective gown/

coverall™

FAVIIYN

ANudeedn Ao
quadUaeluszezving >1 wns
i lunsaitasndn 1 wAs
#asldszuzinanduun

(<5 i) uazlidudagUae/
fawandouivudoude
(ilgiandesliflonsszuy
madiumelaguise)

v ¥ oidd o w o
1. Eﬁlq'ﬁUW“ﬂﬂqﬂqiﬂﬂﬂiaQ'ﬂalﬂ

1.1 YIN15ARNTBIAWANNIUEY 9

. -] d
1.2 dagamaiisneniefleinies
dunssa (Luudendauan)
= ;'3 14
#38 thermoscan wasitrlng

ﬂﬂ’mﬁ:tjmmﬁu

e :
qﬁmniwu'lfhﬂqdqmqwm
fas PUYNIV Tuviaeufjufnis
M9lY wazuan sW. wIaLnds

nIuIMEImERTNITUNNG
v v v o e o
Lawmﬂwaaﬂguﬂmwﬂﬂ

WUNUITNEIANURANY

a va - & & 4
Tun1sufinsu wianisnunun
fUaeluszezninnd 1 was’
WUNIMULUSH ambulance
Yusalaesaiivieslavans
swuuwenadau’

wunsula’

Surgical mask

Surgical mask

Surgical mask

Surgical mask

Surgical mask

Surgical mask

+/-

Protective gown

Protective gown




sTAuAudns

YARINT MENIUNEIUIA

!N

Goggles/

Face shield™”

Respiratory

protection

Protective gown/

coverall”™™"

FRAVIIYN

ANudBsUuNaNs A
2y ' Ed '
guaguaeluszezvinaiasnd
) = a
1 was wazlisifanssuiiie
avoawsenaiumele
= \ ' =
TuvausnguagUae uazdiaed

anslelaiuin wisliveu

uwnng wazneu1ausean ARl
clinic feazdnUsziRuasnsna
sranelagazdunlaelila

nudedansia

fed A wn

YARNTN M TUNNEAUGUR
wiinitlu ARI clinic

o v o v v
‘L‘mfﬂﬂﬁﬂ ’lﬁu"lﬂlﬂ'ﬁﬂuﬂ"ﬂ&!ﬂ'}ﬂ

Tulsaweuna

=
YARINTN NN TUNNENgUA
WUuluvaslasanslaizuuse
(lsil& on O, high flow, w38

ventilator)

—
WantiAvdedsnsae vssan

d 1 . =
Fuilailydsdensaassuuniaiu

el

o oW = d
Unedinatin/id ming X-ray
o a
nnaatlnanagUae

Goggles/FS

ES

FS

FS

ES

FS

Surgical mask

Surgical mask

Surgical mask

Surgical mask

Surgical Mask

Surgical mask

Protective gown

Protective gown

Protective gown

Protective gown

Protective gown

Protective gown




” Goggles/ Respiratory - Protective gown/
szeuATUdes uamnslugnIuneIua %UN faile saaviym
Face shield protection coverall
AudBIUIunans (fa) - = o fadiawivny
7. wihnufveezafufindeu .
. . UNVUY/
WAWUNITUNIAIUEALDA + FS N95 - Protective gown +
o GRHGERN
vioagf)ae uaz ARI clinic v
2 YU
fatiauwsivu
o v d o 1
8. YAAINTNIUUIMNIAIUETD A DUNNUY
o o 1 w - + N95 " Protective gown +
SONEIUE viasnindeaiag QIUDEN
g
2 YU
» . w Surgical Mask/ qcﬂama
9. WUNIULNNI + + s Protective gown +
N95 2 YU
v v o
10. WAMTMIAUAN - - Surgical mask + Protective gown -
ﬂ':'lmﬁuaqq fio 1. WAVE/NEUIR/UARINTNN
, : d s .
auarUasluszesvinalesnin NSUWNE AV Protective gown/
. - aa = o + Goggles/FS N95 + -
1 WS 1ABsiNINTSUNLAA nasopharyngeal swab / Wu Coverall
azessdasnaiunieladnluy 81
um:ﬁguaﬁﬂaﬂ wiansalfiae . R i Protective gown/
o n . MUAUNNE/F9r8vUALNNE + Goggles/FS N95 + -
'l.amn/'na'u ®IDAUNTIINI Coverall
invasive procedure 3. Lﬁ’]”lﬁﬁ’lﬁﬁmﬂﬁﬁ'ﬁmﬁﬁﬁﬁmﬁ
NAFUAIEINTWIINNINAY + Goggles/FS N95 + Coverall -

vela/CSF




o Goggles/ Respiratory - Protective gown/ o
seAuAMades YARINT LUENIUNEIUIA wuIn RG] FOUNIYN
Face shield protection coverall
AMuEsIgaNIn 1. WWnE/METura/yAaINsTivi
. ‘ N95,
Bronchoscope #38ldviadae + Goggles/FS - + Coverall -
PAPR (i)
mela
2. UWNE/MEUIR/YARINTNIY N95,
i . + Goggles/FS S + Coverall -
ATSUNNEYINI CPR PAPR (01131)
3. UWNANE/MBIUIR/UARINTNN
nunndiidnluauaduae 1y N95,
L E + Goggles/FS v - + Coverall -
AU Meluvedlae uazvas PAPR (81131)

ideduanlusaneruna

NUTBLNR

* \@38u face shield, protective gown uazgaiiolvindauldévuiiddndudeadrdremdeduaslussezlndda
Pt ) 8 o a = et Y w, ¢ w - " o e v o Ao -
fiiaiudideinananmaiumelaneanuuuiani: lin1Inugasaananuwng wazhYe Lazin135EUIBINIALENIINAY YARINTININETH swab Dol
& w i P o " v =
Ao lfanu surgical mask wazgeiloniieawa Lideeld PPE Bu
S o o v y v o w v o
*** Face shield Asiunuuniiuauidasiumesdinuuy wagdrudrsiuuunudseeldnsetu

**** n15ld coverall MmainaMUAanaIaldie AsTifdunnagdeLaue



1)
2)
3)

a)

e

= ar 1 v = [ T o

N1TUIMITIANTRINIARBNLaTAaULAzaUNIalluasTugUIe (Fasuenlsa)
v & v = = Vel = 5 v
pouluraIleniAel IN135sUIEeINIAles AsneslIMelunes

A v 6 W - o v oa . v W

NIUNABIVIIAANINVINILAANDYAZ 883 (aerosol-generating procedures) Tllunias AlR
yPaININNNTUIENguagUiealsld PPE dmiu droplet and contact precaution M1nvin
ot a o vV oa " o

aan1snvniianesazens (aerosol-generating procedures) Tly N95
= el o & aa  w va Ao & i v v A w [y} a
Hgunsaindndulumiansinitdadelse Qanndntu wu Useniald wn3esinannusulaiin

ar

YAl O, Yalviasul gunsaliazidenen1iitedy YaQInglae LaTesiemela 1aY

of (] s 1 8
Cohort ward (fwiugUredugiuvinuu)
L7 [T =i'dl ar o i n’: s‘:‘d | TN =5 al -]
1) Tdamezgihenduduuaivinduluanumsalindigiegududnaun
[ dd n‘d 1y dl at = 2 o 1
2) \Uu ward Niimssrurgemand Lifiasesuuenia fimmsaudesliypainse
WLDaNAADA
=] aa = W v ¢ ¢ v v oo ) v
3) wmnilu ward NiRawATesUTUDIMA ABsLEALAIRBSIMTITIoBNINIBIYBIE U
4)  syEriNITIAsUIuagtey 1 W wavdliunIeanniusEwinaAes
v 4 av o v W -l
5  vienhsuanelu ward § livgduiugasdu ¢
6) HUwNNTILABIEIUNTININBUNLY
7) qﬂmﬂwwmmw'ﬂémmmam PPE 'Lums@ua@'{hﬂ’Luﬂ'iﬂLﬁmﬁwmtmﬂlﬁ LARDINDA

v =

=4 1 i & 1 I 1 lI.:' -=J & el 14 :-: dﬂ
gailogiin anile waildgeilegnuynaiiguagUesedaly uasideu PPE vnAIniinig

X oo B
Jullauansnnvag

Iy a cg v Aa Jd
HUINNNTIATEVVUITNTUDI T TNV NIAVUMT Tz V0 UFe 1S atithy



N15UTTIUALAITVUHIAIBYN

Category A infectious substance
regulation

Triple packaging system

Sealed, leak-proof
primary receptacle.

| Absorbent material
- to absorb any, and all, liquid
‘ .‘ ’ from primary receptacle.

Sealable, leak-proof
| secondary packaging.

- - Itemized list of contents,

Outer packaging
re of adequate strength

UN Specification Mark, ~ S0 ) s, ‘
indicating package has been i 3

approved in accordance with
the testing requirements of
the UN Model Regulations.

Figure 6.4 Example of triple packaging materials suitable for Category A infectious
substances

| for transport conditions.

N15AANISAIDYY

Biosafety Level 3 (BSL-3) laboratory

SHRIT B P e e T T

B S |_ 3 (WITH RISK-BASED ENHANCEMENTS ) BsL3
: o BasTn.
£) controlled access

personal
shower out

T ISR E Sy | i :‘L} W IHE
GF c

sharp hazards
warning policy

?Ian?(d washing

sealed
“ penetrations

. physical
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powered air
purifying
respirator

laboratory bench
D autoclave

exhaust
HEPA filter

effluent
decontamination
system
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Category A infectious substance regulation

Triple packaging system
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Current situation of Nipah virus in Thailand

JeluwuyRnite
(11 Feb 2026)



N

A

Suitability

- High {

Do bats in Thailand carry Nipah virus?

5-10%

Pteropus lylei (Lyle’s flying fox)
m Central, western, and eastern
B Bangladesh Strain (NiV-BD)

Pteropus hypomelanus (Variable
flying fox)
m Southern Thailand, specifically in
™= areas bordering Malaysia
Malaysia Strain (NiV-MY)



Thank you for your attention
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