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🎤
INTERVIEW ANGLE

"If a vaccine protects most people but may raise risk for an identifiable minority, should the state
roll it out universally or insist on a screening test that will slow coverage and raise cost?"

Every fact web-verified against primary sources

THE LIFT LINE

Dengue is not one disease but four, and immunity to one of them can make the next one worse. That single

fact is why India’s approval of Qdenga on 20 July 2026 is both a genuine public health advance and a

regulatory question that is not yet settled. The vaccine performs well in people who have already met the virus;

in children who never have, the trial data show strong protection against two serotypes, none against a third,

and silence on the fourth. Whether India screens before it vaccinates is therefore not a footnote to the rollout,

it is the policy.

WHY THIS EDITORIAL MATTERS FOR YOUR EXAM

GS Paper 3 takes the science and the technology-policy interface: vaccine platforms, antibody-dependent

enhancement, clinical trial design and stratified endpoints, indigenous vaccine development under the Indian

Council of Medical Research (ICMR), and the regulatory architecture of the Central Drugs Standard Control

Organisation (CDSCO), its Subject Expert Committee and the Drugs Controller General of India. GS Paper 2

takes the governance of health: the National Centre for Vector Borne Diseases Control (NCVBDC), the ethics

of population-level immunisation, informed consent, and the political economy of vaccine confidence. GS

Paper 4 has a clean ethics hook in the duty to disclose stratified risk to people who cannot themselves read a

confidence interval. The syllabus phrases to attach are “achievements of Indians in science and technology”,

“issues relating to development and management of health”, and “vulnerable sections”.
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BACKGROUND AND CONTEXT

Dengue is caused by four antigenically distinct serotypes, DENV-1 to DENV-4, all of which circulate in India.

Infection with one confers durable, lifelong immunity to that serotype but only a brief window of cross-

protection against the others. In antibody-dependent enhancement (ADE), non-neutralising antibodies

left over from a first infection bind a second, different serotype and help it enter cells more efficiently rather

than neutralising it, which is why a secondary infection carries a substantially higher risk of severe dengue

than a first. Designing around ADE is the central problem of dengue vaccinology, and it is the reason a usable

vaccine must be tetravalent, protecting against all four serotypes simultaneously and evenly. Uneven

protection does not merely leave a gap in cover; it can manufacture the immunological state that ADE exploits,

turning a preventive into a risk factor for the subgroup it fails.

PARAMETER DETAIL (VERIFIED)

Vaccine Qdenga (TAK-003), Takeda; live attenuated, tetravalent

Construct Attenuated DENV-2 backbone carrying the surface genes of DENV-1, DENV-3 and DENV-4

India approval CDSCO market authorisation, 20 July 2026, India’s first dengue vaccine

Age band and

schedule

4 to 60 years, irrespective of prior dengue infection; two 0.5 ml subcutaneous doses three

months apart

Global status Approved in over 40 countries including the European Union, the United Kingdom and

Indonesia; WHO prequalified in May 2024

Condition imposed Post-marketing safety and effectiveness study in the Indian population within six months of

introduction

India burden

(NCVBDC)

2,89,235 cases and 485 deaths in 2023; 2,33,519 cases and 297 deaths in 2024

Vector Aedes aegypti, a day-biting mosquito breeding in stored clean water

THE CORE ARGUMENT / ISSUE

Takeda’s pivotal phase 3 trial, DEN-301, known as TIDES, enrolled roughly 20,000 healthy children aged

4 to 16 across eight endemic countries in Asia and Latin America, with two-thirds receiving the vaccine

and one-third placebo. Twelve months after the second dose, efficacy against virologically confirmed dengue

was 80.2 per cent overall, 82.2 per cent among participants who were seropositive at baseline and 74.9

per cent among those who were seronegative. Over 4.5 years, cumulative efficacy against hospitalised dengue

What the trial actually showed
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was 84.1 per cent, and 79.3 per cent among baseline seronegative participants. Safety in the long-term

follow-up showed no excess of serious adverse events in the vaccine arm. On these numbers, the regulator’s

decision to approve is entirely defensible, and nothing in what follows suggests otherwise.

The difficulty appears only when efficacy is disaggregated by infecting serotype and by baseline serostatus at

the same time. In the 4.5-year analysis published in The Lancet Global Health, among participants who were

seronegative before vaccination, the protection was strikingly uneven.

SEROTYPE EFFICACY IN BASELINE SERONEGATIVE PARTICIPANTS (4.5-YEAR DATA)

DENV-1 45.4 per cent

DENV-2 88.1 per cent

DENV-3 No efficacy observed; point estimate negative (about -15.5 per cent)

DENV-4 Not evaluable; case numbers too low to estimate

A negative point estimate means that more cases occurred in the vaccinated arm than in the placebo arm. The

investigators themselves described the pattern as variable vaccine efficacy against the different serotypes and

as a numerical imbalance, deliberately cautious phrasing because the confidence intervals are wide and the

absolute case numbers small. Crucially, in baseline seropositive participants the vaccine showed sustained

efficacy against all four serotypes, and it is that group, the majority in high-transmission settings, that drives

the headline result.

Qdenga is a live vaccine built on a DENV-2 backbone, and this is what makes the numbers more than a

statistical curiosity. In a child who has never met dengue, vaccination behaves in immunological terms rather

like a first infection: it primes robustly against DENV-2, partially against DENV-1, and more weakly against

DENV-3 and DENV-4, whose protection depends on transplanted surface proteins alone rather than on a

matched viral backbone. A subsequent natural DENV-3 infection in that child is then, immunologically, a

secondary infection, which is precisely the setting in which ADE operates. A coherent mechanism paired

with an adverse point estimate is why this cannot be dismissed as noise. It is equally why it cannot yet be

called proven harm: the trial was not powered for it, DENV-3 and DENV-4 circulated relatively little during

the trial period, and the honest scientific statement is that a safety signal here can neither be ruled in nor ruled

out.

Where the caveat lives

Why the signal is biologically plausible
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Dengvaxia, Sanofi’s earlier dengue vaccine, was rolled out to around 800,000 children in the Philippines

from 2016. In November 2017, as stratified data matured, Sanofi disclosed that the vaccine increased the risk

of severe dengue in recipients who had never previously been infected. WHO’s Global Advisory Committee on

Vaccine Safety concurred, and WHO issued a conditional recommendation restricting the vaccine to people

with confirmed prior infection, which in practice meant mandatory pre-vaccination screening. The scientific

correction was sound and reasonably swift. The public health damage was not contained: routine childhood

immunisation coverage in the Philippines fell sharply, allegations of negligence were weaponised politically,

and the episode remains the textbook case of how one badly handled safety disclosure can corrode confidence

in every other vaccine in the schedule. The lesson India should draw is not that Qdenga is Dengvaxia. It is that

stratified risk must be disclosed early, by the state, in plain language, and before critics frame it.

Intellectual honesty requires stating the other side at full strength, because it is strong. In its May 2024

position paper, WHO, acting on the advice of its Strategic Advisory Group of Experts on Immunisation,

recommended TAK-003 for children aged 6 to 16 years in settings with high dengue transmission intensity,

and explicitly did not recommend pre-vaccination screening. The reasoning is threefold: in genuinely high-

transmission settings the large majority of children are already seropositive, so the seronegative subgroup

exposed to the DENV-3 uncertainty is small; screening at scale is operationally heavy, adds cost and a second

clinic visit, and misclassifies a meaningful fraction of people; and a screening mandate would delay or shrink a

programme whose aggregate benefit, on the modelling, is substantial. Modelling work from the MRC Centre

for Global Infectious Disease Analysis and the Jameel Institute at Imperial College London, published in

Nature Medicine, reaches the same structural conclusion: the public health impact of Qdenga depends heavily

on serostatus, serotype and transmission intensity, so the optimal use of the vaccine is setting-dependent

rather than uniform.

India’s own regulator did not ignore the issue either. The CDSCO Subject Expert Committee reviewed the

global and Indian data before recommending import permission, and attached a real condition: a post-

marketing safety and effectiveness study in the Indian population within six months of introduction. Qdenga

is not Dengvaxia; there is an unresolved signal here, not demonstrated harm, and the vaccine’s benefit for the

large seropositive majority is well established.

The WHO logic depends on an assumption that must be tested locally: high background seropositivity. India’s

serology is heterogeneous. The ICMR national serosurvey published in 2019 in The Lancet Global Health

found overall dengue seroprevalence of 48.7 per cent, but only 28.3 per cent among children aged 5 to

8 years, rising to 41.0 per cent among those aged 9 to 17 and 56.2 per cent in adults aged 18 to 45.

Regionally the spread is wide: about 76.9 per cent in the south, 62.3 per cent in the west and 60.3 per cent in

the north, with markedly lower figures elsewhere. A Kerala study found seroprevalence rising from 25.7 per

cent at age 9 to 33.9 per cent at 12.

The precedent nobody in the field forgets

The counterweight: what WHO and the regulator say

Why India cannot simply adopt the WHO default unmodified
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Two conclusions follow. First, in the youngest cohorts of an approval that starts at age 4, the majority of

recipients in most of India will be seronegative, which is exactly the group in which the DENV-3 result sits.

Second, the “high transmission intensity” precondition in the WHO recommendation is a district-level fact in

India, not a national one, and India currently lacks the recent, granular seroprevalence data needed to apply it

honestly.

HOW TO THINK ABOUT THIS (ANALYTICAL FRAME)

Carry a four-step frame, the S-E-P-T test, into the exam hall for any vaccine whose benefit is conditional on a

subgroup.

The counter-argument must be granted its full force. Serotype-specific plaque reduction neutralisation testing,

the reference standard used in the ICMR serosurvey, cannot possibly be run at national scale. Available rapid

serological tests misclassify a share of people in both directions, and a false “seropositive” result would send

precisely the wrong child to vaccination. A screening mandate could in practice mean no dengue vaccination at

all in the poorest and highest-burden districts, which is itself a harm with a body count. The resolution is

therefore not a binary choice between universal rollout and universal screening. It is a rule that is state-

specific and age-specific, calibrated by seroprevalence data India can realistically generate, with the

burden of proof shifting as the post-marketing evidence accumulates.

THE DIAGRAM IN WORDS

Picture four doors into a house, marked DENV-1 to DENV-4. A first natural infection locks one door

permanently and jams the other three loosely for a few months. When that temporary jam wears off, an

intruder at any of the remaining three doors gets in more easily than the first one did, because the household’s

own guards mistakenly help him through: that is antibody-dependent enhancement. Vaccination is meant to

Stratify. Never accept a single headline efficacy figure. Ask which subgroups it averages over. Here,

80.2 per cent conceals a seronegative DENV-3 result of the opposite sign and a DENV-4 result that

does not exist.

1

Explain. A statistical oddity with a plausible biological mechanism deserves more weight than one

without. Live vaccine, plus incomplete serotype-specific priming, plus a known ADE pathway, is a

mechanism, not a coincidence.

2

Population-match. Trial populations are not policy populations. The eight-country trial cohort

differs in serostatus and in circulating serotypes from a child in Bihar, Kerala or the north-east.

Extrapolation is a policy act, not a scientific one.

3

Trust-cost. Price the cost of being wrong in both directions. Over-restricting delays protection

against a disease that officially killed 297 Indians in 2024 and infects lakhs more. Under-disclosing

risks a Dengvaxia-style collapse in confidence that would damage measles, polio and every other

programme in the schedule.

4
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lock all four doors at once. In a child who has already had dengue, Qdenga finishes locking the doors that the

infection had begun to secure, and the house is safe. In a child who has never had dengue, Qdenga locks door

two firmly, door one only partly, appears to leave door three unlocked, and nobody has yet been able to see

whether door four is locked at all. Screening is simply the act of finding out, before you vaccinate, which of

these two houses you are standing in.

WAY FORWARD

Make serostatus screening conditional, not universal. Direct pre-vaccination rapid testing

at children in the lower age band in districts with documented low seroprevalence, while permitting

unscreened vaccination where NCVBDC and ICMR data confirm high transmission intensity. This

follows the WHO framework’s logic rather than defying it, by applying its precondition district by

district instead of assuming it nationally.

Fund a national dengue seroprevalence map before mass rollout. The ICMR survey

published in 2019 remains the last comprehensive national picture. A district-level, age-stratified

refresh is the single highest-value investment here, because every other policy choice, including

whether the WHO default applies, depends on it.

Make the post-marketing study serotype-resolved, adequately powered and public.

The six-month condition attached by the Subject Expert Committee should specify active

surveillance of hospitalised dengue by infecting serotype and baseline serostatus, with pre-

registered endpoints and results published on a fixed calendar rather than filed confidentially.

Communicate the caveat before critics do. Consent material at the point of vaccination must

state plainly what is known, what remains uncertain about DENV-3 and DENV-4 in never-infected

recipients, and what safeguards are in place. The Dengvaxia lesson is that disclosure delayed

becomes scandal, and that the cost is paid by unrelated vaccines.

Do not let a vaccine displace vector control. Aedes aegypti breeds in stored clean water inside

urban homes, which is why source reduction, municipal water supply reliability, solid waste

management and integrated vector management under NCVBDC remain the cheapest interventions

available, and the only ones that simultaneously reduce chikungunya and Zika.

Back the indigenous pipeline. The ICMR and Panacea Biotec DengiAll phase 3 trial, launched

in August 2024 across 19 sites in 18 states and union territories with more than 10,000 participants

and now fully enrolled, uses a different tetravalent construct derived from the TV003/TV005 strain.

Its serotype-stratified read-out is a strategic national asset for evidence, for pricing leverage and for

eventual self-reliance in supply.
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PYQ LINKAGE AND PRACTICE

UPSC has tested this terrain steadily. Mains GS3 2022 asked about the significance of India’s indigenous

vaccine development ecosystem in the context of the COVID-19 pandemic. GS2 papers have repeatedly probed

the governance and regulation of health interventions and the ethics of public health choices. Prelims

regularly asks which diseases Aedes aegypti transmits, what “live attenuated” means as against inactivated

and subunit platforms, and which authority grants marketing approval for vaccines in India. Expect a

statement-based Prelims question on serotypes and vector, and a Mains question that couples scientific

uncertainty with regulatory duty.

Practice question: “A tetravalent dengue vaccine that protects unevenly across serotypes may create the

very immunological conditions it seeks to prevent. In the light of India’s approval of Qdenga, examine the case

for and against mandatory pre-vaccination serostatus screening, and suggest a policy that balances access with

safety.” (250 words)

Interview angle: If a vaccine protects most people but may raise risk for an identifiable minority, should the

state roll it out universally or insist on a screening test that will slow coverage and raise cost?

Sources: The Hindu, PIB, WHO, NCVBDC, ICMR
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