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India's Biosecurity Gap — Why the Nipah
Threat Exposes the BSL-4 Deficit

& The Hindu 15 January 2026

TH The Hindu MAINS RELEVANCE: = GS Paper 3

‘9 INTERVIEW ANGLE

> “India has no operational BSL-4 (Biosafety Level 4) laboratory of its own. Nipah virus samples
must be sent to NIV Pune (BSL-3). How should India build a comprehensive biosecurity
architecture for the BioE3 era? What does the Nipah cluster in West Bengal reveal about

pandemic preparedness gaps?"

& WHY IN NEWS

A Nipah virus cluster in Barasat, North 24 Parganas district, West Bengal prompted India’s National Institute
of Virology (NIV) Pune to confirm the virus through Reverse Transcription Polymerase Chain Reaction (RT-
PCR) testing. The outbreak highlighted India’s continuing vulnerability to zoonotic spillover events — and the

institutional gap at the apex of India’s biosafety pyramid: the absence of an operational BSL-4 facility.

WHAT IS BIOSAFETY LEVEL 4 — AND WHY IT MATTERS

Biosafety is classified on a four-level scale based on the danger posed by the organisms being studied and the

containment measures required:
BSL-1: Non-pathogenic or minimally hazardous organisms (standard college laboratories)

BSL-2: Moderate-risk pathogens; risk of infection through contact with mucous membranes or skin (most

hospital clinical labs; includes Salmonella, Hepatitis B)

BSL-3: Serious or lethal pathogens transmissible through aerosol; work in negative-pressure rooms with

respiratory protection (TB, anthrax, SARS-CoV-2 research, Nipah virus at NIV Pune)

BSL-4: Lethal pathogens with no vaccine or treatment and high transmission risk; fully enclosed suit
laboratories with multiple containment barriers; air supply isolated from outside (Ebola, Marburg, Crimean-

Congo Haemorrhagic Fever, Hendra, some Nipah strains)
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India does not have an operational BSL-4 facility. NIV Pune — India’s apex virology reference laboratory —
operates at BSL-3+ (enhanced BSL-3, sometimes called BSL-3 enhanced or Ag/BSL-3), which is adequate for
most zoonotic pathogens including Nipah virus. But for the most dangerous Category A and B pathogens on

the CDC/WHO list (Ebola, Marburg, CCHF), India’s diagnostics and research capacity is constrained.

THE NIPAH VIRUS: BIOLOGY, SPREAD, AND INDIA'S HISTORY

Nipah virus (NiV) is a paramyxovirus in the genus Henipavirus (family Paramyxoviridae), named after
Sungai Nipah village in Malaysia where it was first identified in 1999. Its natural reservoir is fruit bats

(Pteropus species — the large flying foxes), which are widely distributed across India.
Transmission routes:

Bat-to-human: Direct contact with bat saliva, urine, or partially consumed fruit

Animal-to-human: Through infected pigs (Malaysia 1999) or date palm sap contaminated by bat
excreta (Bangladesh pattern)

Human-to-human: In India, hospital-based transmission has been the dominant pattern; the virus is

not airborne in normal concentrations but spreads through close contact with bodily fluids

Case Fatality Rate: 40-75% depending on outbreak setting — one of the highest CFRs of any known

pathogen that infects humans. For comparison, Ebola is ~50%; COVID-19 was <1% in most settings.
India’s Nipah outbreak history:

Siliguri, West Bengal (2001): 66 cases, 45 deaths (CFR 68%) — India’s first documented outbreak
Nadia, West Bengal (2007): 5 cases, 5 deaths (CFR 100%)

Kozhikode, Kerala (2018): 18 cases, 17 deaths (CFR 94%) — 23 confirmed deaths including a nurse
Ernakulam, Kerala (2021): 1 case, 1 death

Kozhikode, Kerala (2023): 6 cases, 6 deaths; partial success in contact tracing preventing further

spread

Barasat, West Bengal (2026): Cluster; NIV Pune confirmed; 2 nurses infected

The Kerala pattern versus West Bengal pattern: Kerala’s Nipah outbreaks have shown better
containment (improved contact tracing, quicker NIV confirmation, better healthcare worker protection) while
West Bengal’s historically had higher case counts — partly reflecting different healthcare infrastructure quality

and geographic accessibility.

THE INSTITUTIONAL RESPONSE ARCHITECTURE

When Nipah is suspected, India’s response follows a defined institutional pathway:
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State Health Department declares public health emergency; activates Rapid Response Teams
(RRTs)

District Collector coordinates logistics; quarantine/isolation orders

National Centre for Disease Control (NCDC), New Delhi — technical nodal body under MoHFW;

provides epidemic intelligence and guidelines

NIV Pune (National Institute of Virology) — India’s apex reference laboratory; confirms diagnosis by

RT-PCR; is the only facility authorised for final Nipah confirmation

ICMR (Indian Council of Medical Research) — provides research oversight and coordinates national

response

WHO India Country Office — notified under International Health Regulations (IHR 2005) if

outbreak meets specific criteria

The chain has a geographic bottleneck: all suspect samples from across India must reach NIV Pune
for final confirmation. Turnaround time is 24—48 hours for results — acceptable but not ideal when healthcare

workers need immediate guidance on personal protective equipment (PPE) and isolation protocols.

THE BSL-4 CASE — WHAT INDIA LACKS

The gap is not just about Nipah. It is about India’s ability to respond to an entirely new Category A pathogen —

one we have not yet identified — that may emerge from India’s bat or wildlife reservoir.
What a BSL-4 facility enables that BSL-3 cannot:

Research on live samples of the most dangerous pathogens (Ebola, Marburg, CCHF, Hendra)

without full-suit containment

Vaccine development against BSL-4 agents — current COVID-19 or Nipah mRNA vaccine research

requires BSL-3 minimum; advanced challenge studies require BSL-4

Forensic biosecurity — rapid characterisation of unknown agents in bioterrorism scenarios
(Category A agents include smallpox, which is only held at two WHO-authorised BSL-4 facilities
globally — CDC Atlanta and VECTOR Russia)

Training — healthcare workers, scientists, and emergency responders cannot train for BSL-4

scenarios without a facility

India’s stated plans: The Department of Biotechnology (DBT) has announced plans for a High
Containment Facility (HCF) — sometimes described as BSL-4 — at Bhopal (within the National Institute of
High Security Animal Diseases, NIHSAD). This facility, under construction for over a decade, has faced

repeated delays and was still not operationally certified for BSL-4 work as of early 2026.
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BIOE3 POLICY AND THE BIOSECURITY IMPERATIVE

India’s BioE3 Policy (2024) — Biotechnology for Economy, Environment, Employment — represents the
government’s ambition to build a USD 300 billion bioeconomy by leveraging India’s strengths in

pharmaceuticals, agriculture biotech, and industrial fermentation.

But a high-value bioeconomy carries biosecurity risks: more laboratories, more researchers, more pathogen
handling, more transboundary movement of biological materials. The same infrastructure that enables vaccine

development also creates potential misuse pathways.
The BioE3 Policy’s vision demands a parallel biosecurity upgrade:

Dual-use research oversight — India lacks a comprehensive national oversight mechanism for
dual-use research of concern (DURC), equivalent to the US NSABB (National Science Advisory Board

for Biosecurity)

Biosafety regulations — India’s primary biosafety regulation (Rules for the Manufacture, Use,
Import, Export and Storage of Hazardous Microorganisms/Genetically Engineered Organisms or Cells,

1989) predates modern pathogen research practices and has not been comprehensively updated

Biodefence integration — India’s National Disaster Management Authority (NDMA) and Ministry
of Defence have limited coordination on biological threat response; there is no equivalent of the US

BARDA (Biomedical Advanced Research and Development Authority) for countermeasure development

UPSC RELEVANCE

Prelims: Nipah virus (Henipavirus; Paramyxoviridae; CFR 40-75%; natural reservoir: Pteropus fruit bats;

first identified Malaysia 1999; India’s outbreaks: Siliguri 2001, Kerala 2018, 2021, 2023, WB 2026); BSL-1 to
BSL-4 classification; NIV Pune (National Institute of Virology; BSL-3+; Nipah reference lab); NCDC (National
Centre for Disease Control; Delhi; under MoHFW); IHR 2005 (International Health Regulations; WHO
framework; One Health); BioE3 Policy 2024 (DBT); Zoonosis definition.

Mains GS-3: India’s pandemic preparedness architecture — institutional gaps; BSL-4 facility deficit and
implications for biodefence; Nipah recurring outbreaks — structural vulnerability in bat-human interface; One
Health approach; BioE3 policy and biosecurity linkage; DURC and governance of dangerous pathogens in

India.
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FACTS CORNER — KNOWLEDGEPEDIA

| NIPAH VIRUS:

Type: RNA virus; Henipavirus; Paramyxoviridae family

Named after: Sungai Nipah village, Malaysia (1999 outbreak)

Natural reservoir: Pteropus fruit bats (flying foxes); widespread in India, SE Asia, Australia
CFR: 40-75% (one of highest known human pathogens)

No approved vaccine or specific antiviral (compassionate use of mAb therapies only)

Notifiable disease under IHR 2005

I INDIA’S NIPAH OUTBREAK HISTORY:
2001 Siliguri (WB): 66 cases, 45 deaths (CFR 68%)
2007 Nadia (WB): 5 cases, 5 deaths (CFR 100%)
2018 Kozhikode (Kerala): 18 cases, 17 deaths; first Kerala outbreak
2021 Ernakulam (Kerala): 1 case, 1 death
2023 Kozhikode (Kerala): 6 cases, 6 deaths; contact tracing success limited spread

2026 Barasat, WB: cluster; 2 nurses; NIV Pune confirmed

I BIOSAFETY LEVELS (BSL):
BSL-1: Non-pathogenic; open bench work
BSL-2: Moderate risk (HBV, Salmonella); gloves, eye protection, biohazard cabinet
BSL-3: Serious/lethal via aerosol (TB, anthrax, SARS-CoV-2); negative pressure, respiratory protection
BSL-4: No treatment, high lethality (Ebola, Marburg, CCHF); full pressure suit; total air isolation
India’s status: BSL-3+ at NIV Pune; BSL-4 under construction at NTHSAD Bhopal (not yet operational)

| KEY INSTITUTIONS:
NIV Pune: National Institute of Virology; apex virology reference lab; under ICMR; BSL-3+
NCDC Delhi: National Centre for Disease Control; under MoHFW; epidemiological surveillance

NIHSAD Bhopal: National Institute of High Security Animal Diseases; under ICAR; animal pathogen BSL-4 (in
development)

ICMR: Indian Council of Medical Research; autonomous body under MoHFW
DBT: Department of Biotechnology; nodal for BioE3 policy, BIRAC, Biotech parks

| ONE HEALTH CONCEPT:
Recognises interconnection of human, animal, and ecosystem health
WHO-FAO-WOAH (formerly OIE) framework
Zoonoses (diseases of animal origin) account for ~75% of emerging infectious diseases

India’s NDMA (National Disaster Management Authority) has biological disaster management guidelines

I OTHER RELEVANT FACTS:

IHR 2005: International Health Regulations; binding on all 196 WHO member states; requires notification of
public health emergencies of international concern (PHEIC)

PHEIC declared for COVID-19 (Jan 2020), Monkeypox (Aug 2022), COVID-19 ended May 2023
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BioE3 Policy 2024: targets USD 300 billion bioeconomy; 6 thematic areas: biomanufacturing, bioAl, bioenergy,
biocircular economy, biohealth, biofoundry networks

Sources: The Hindu, WHO, ICMR-NIV, PIB
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