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(® Every fact web-verified against primary sources

An ICMR-linked surveillance study found all four dengue serotypes, DENV-1 to DENV-4, co-circulating in at

least eight Indian states, indicating a shift into “hyper-endemic” dengue transmission.

WHAT HYPER-ENDEMICITY MEANS

TERM MEANING

Serotype A distinct variant of a virus, distinguished by how the immune system’s antibodies recognise it
Dengue Four exist: DENV-1, DENV-2, DENV-3, DENV-4

serotypes

Endemic A disease consistently present in a population/region at a baseline level

Hyper-endemic  Multiple serotypes circulating simultaneously in the same region and season, rather

than one or two dominating at a time

Earlier patterns of dengue transmission in India, and in most dengue-endemic regions globally, typically saw
one or two serotypes dominate a given transmission season in a given area, with serotype dominance
sometimes shifting cyclically over years. Genuine hyper-endemicity, all four serotypes actively co-circulating
in the same states in the same season, is epidemiologically more dangerous, for a specific immunological

reason.

WHY MULTIPLE SEROTYPES RAISE THE STAKES: ANTIBODY-DEPENDENT

ENHANCEMENT

Infection with one dengue serotype typically confers lasting immunity against that specific serotype, but only
short-term, partial protection against the other three. When a person is later infected with a different
serotype, the antibodies from the first infection can, instead of neutralising the new virus, actually help it enter

cells more efficiently, a phenomenon called antibody-dependent enhancement (ADE). This is the
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biological mechanism behind why a person’s second dengue infection, with a different serotype, is
statistically far more likely to become severe dengue, historically termed Dengue Haemorrhagic Fever

(DHF) or Dengue Shock Syndrome (DSS), than a first infection.

CONCEPT EXPLANATION

First infection Confers durable immunity to that serotype; short-term partial cross-protection to
others

Second infection, different Antibody-dependent enhancement can occur, worsening disease severity

serotype

Practical consequence Hyper-endemic co-circulation of all 4 serotypes raises population-level risk of

second, more severe infections

In a region where only one serotype circulates, a person’s risk of a severe second infection with a different
serotype is naturally limited, because they are unlikely to encounter a different serotype at all. Hyper-
endemicity removes that natural limit: with all four serotypes present, a person previously infected with any
one of them faces a materially higher chance of encountering a different serotype and experiencing an ADE-

driven severe secondary infection.

THE VACCINE COMPLICATION

India has approved Qdenga (a dengue vaccine) for use, but a vaccine’s effectiveness against a hyper-endemic,
multi-serotype transmission environment depends on how balanced its protection is across all four serotypes,
not just the serotype(s) it was primarily tested against. A vaccine offering strong protection against DENV-1
and DENV-2 but weaker protection against DENV-3 or DENV-4 could, in theory, leave a vaccinated but
seronegative individual at elevated ADE-related risk if they are later infected with a serotype the vaccine
protects against less well, the same underlying mechanism that has driven WHO caution around pre-

vaccination serostatus screening for dengue vaccines generally.

VECTOR MANAGEMENT FRAMEWORK

PROGRAMME/INSTRUMENT ROLE

National Vector Borne Disease Control India’s umbrella programme for dengue, malaria,
Programme (NVBDCP) chikungunya and other vector-borne disease control
Integrated Vector Management Combines source reduction (breeding-site elimination),

biological control, and targeted larvicide/fogging

Genomic surveillance Serotype-specific tracking, increasingly necessary given

hyper-endemic co-circulation
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The hyper-endemicity finding strengthens the case for shifting from reactive, outbreak-triggered fogging
responses toward sustained, integrated vector management combined with serotype-specific genomic
surveillance, so that public health authorities know not just how many dengue cases are occurring, but which

serotypes are driving them in real time.

UPSC RELEVANCE

GS Paper 2: Issues relating to development and management of the health sector; government policies and

interventions in public health.

GS Paper 3: Science and technology, awareness in the field of biotechnology and health; conservation and

vector ecology as it bears on disease transmission.
Prelims pointers:

® Four dengue serotypes: DENV-1, DENV-2, DENV-3, DENV-4.
e Hyper-endemicity: simultaneous multi-serotype circulation in the same region and season.

¢ Antibody-dependent enhancement (ADE): mechanism by which prior infection with one

serotype can worsen a subsequent infection with a different serotype.

e India’s dengue vector-control umbrella programme: National Vector Borne Disease Control

Programme (NVBDCP).

@ India has approved the Qdenga dengue vaccine.

FACTS CORNER, KNOWLEDGEPEDIA

I DENGUE HYPER-ENDEMICITY, 2026:

All 4 serotypes (DENV-1to DENV-4) co-circulating in at least 8 Indian states.

Hyper-endemic = simultaneous multi-serotype circulation, distinct from single/dual-serotype
patterns.

| mMmMuNoLOGY:

Antibody-dependent enhancement (ADE): prior-serotype antibodies can worsen a different-
serotype secondary infection.

Second infections with a different serotype carry higher severe-dengue (DHF/DSS) risk than first
infections.

I POLICY FRAMEWORK:
NVBDCP: umbrella vector-borne disease control programme.

Integrated Vector Management: source reduction, biological control, targeted larvicide/fogging.

India has approved the Qdenga dengue vaccine.
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