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incorporating communication science, regulatory
reform, digital governance, and global equity
mechanisms. The conclusion reaffirms that voluntary
immunisation alone is insufficient to maintain herd
immunity thresholds, therefore, proportionate state
intervention is both scientifically justified and
ethically defensible.

The human neonatal and infant immune system is not merely a scaled-down version of the
adult counterpart; rather, it exhibits distinct-qualitative characteristics. At birth, the adaptive
immune system is naive, having had no prior exposure to exogenous antigens. The T-cell
repertoire, generated through V(D)J recombination inthe thymus, is vast but predominantly
skewed toward a T-helper 2 (Th2) phenotype, féndering neonates more susceptible to
intracellular pathogens. Furthermore, regulatory T-eells (Tregs) are relatively abundant,
contributing to a state of immunotolerance'that is'evolutionarily advantageous for maternal—
foetal compatibility but disadvantageous for vaccine responsiveness.

Vaccines circumvent this developmental limitation by delivering antigens in conjunction
with adjuvants—molecules that activate pattefn recognition receptors (PRRs) such as Toll-
like receptors (TLRs), NOD-like receptors (NLRs), and RIG-I-like receptors (RLRs). For
example, the aluminium hydroxide adjuvant (alum) triggers the NLRP3 inflammasome,
leading to secretion of interleukin-1f (IL-1B) and 1L—18, which in turn recruit and activate
antigen-presenting cells. More recent adjuvants;such'as ASO1 (used in the recombinant zoster
vaccine and malaria vaccine), combine liposomes with monophosphoryl lipid A and QS-21,
a saponin derivative, to elicit robust CD8% T-cell responses—a critical requirement for viral
clearance. o

Upon intramuscular or subcutaneous administraﬁon, vaccine antigens are captured by
resident dendritic cells (Langerhans cells in the dermis and conventional DCs in muscle
interstitium). These cells undergo maturation characterised by upregulation of co-stimulatory
molecules (CD80, CD86) and CCR7-mediated migration to draining lymph nodes. Organ-
specific immune-mediated events: Thrombocytopenia (MMR vaccine, 1 per 30,000—-40,000
doses), arthralgia (rubella-containing vaccines, 1% of post-pubertal females), febrile seizures
(MMRYV vaccine, 2—4 per 10,000 doses in children aged 12-23 months). Extremely rare but
serious events: Vaccine-associated paralytic poliomyelitis (oral polio vaccine, 1 per 2.4
million doses); disseminated BCG disease in immunodeficient recipients (1 per 1 million

Volume 4 Issue 2 [April 2026] Pages | 913


https://spaceknowladge.com/

JOURNAL OF INTERNATIONAL SCIENTIFIC RESEARCH
Volume 4, Issue 2, April 2026 Online ISSN: 3030-3508
https://spaceknowladge.com

doses); intussusception (rotavirus vaccine, 1-2 per 100,000 infants, primarily with the now-
withdrawn first-generation RotaShield).

A rational risk—benefit analysis demands comparison with the counterfactual scenario—
infection with the wild-type pathogen. For measles: - Natural infection complications:
Pneumonia (6% of cases), encephalitis (1 per 1,000), subacute sclerosing panencephalitis—a
progressive, invariably fatal neurodegenerative disease occurring 7—10 years post-infection
(1 per 100,000). Case fatality rate in industrialised countries: 1-2 per 1,000; in low-income
settings with malnutrition and vitamin A deficiency: 5-10%.

Vaccine complications (MMR): Encephalitis.(1 per 1 million doses), anaphylaxis (1 per 2
million doses). Thus, the risk of measles encephalitis from natural infection is 1,000-fold
higher than vaccine-associated encephalitis.

The 1998 Lancet paper by Andrew Wakefield et al., which implicated MMR vaccine in a
novel syndrome of regressive autism and enterocolitis, represents the most damaging medical
fraud of the past century. Subsequent investigations-by journalist Brian Deer revealed: (a)
undisclosed financial conflicts of interest (Wakeficld had received £55,000 from a law firm
pursuing litigation against vaccine manufacturers); (b) ethical violations (invasive procedures
on children without institutional review, board..approval); (c) data falsification (patient
histories were manipulated, with 9 of 12 cases 'having documented developmental regression
before MMR administration). The Lancet fully retracted the paper in 2010, and the UK
General Medical Council struck Wakefield fromthe medical register for serious professional
misconduct. | _

Nevertheless, the damage is irreversible..Fheretracted study spawned an international anti-
vaccine movement, disseminated through Célebrity endorsements (Jenny McCarthy, Robert
F. Kennedy Jr.), documentary films (Vaxxed), and algorithmically amplified social media
content. A 2019 US survey found that 48%: of parents of young children had encountered
vaccine misinformation online, and 22% expi‘essed concerns about autism despite
overwhelming epidemiological refutation. Large-scale cohort studies—including a Danish
study of 657,461 children (NEJM, 2019) and a US study of 95,000 children with older siblings
(Annals of Internal Medicine, 2019)—consistently found no association between MMR and
autism, even in high-risk subgroups (family history of autism, fragile X syndrome, tuberous
sclerosis).

Vaccine hesitancy is not a binary state (pro-vaccine vs. anti-vaccine) but a continuum.

The World Health Organization’s Strategic Advisory Group of Experts (SAGE) on
Immunisation defines hesitancy as “a delay in acceptance or refusal of vaccination despite
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availability of wvaccination services,” encompassing complacency, convenience, and
confidence dimensions.

A more refined psychometric instrument is the 5C model (Betsch et al., 2018), which
operationalises five psychological antecedents:

1. Confidence — Trust in vaccine safety, efficacy, and the healthcare system (including
motives of vaccine manufacturers and regulators).

2. Complacency — Perception that vaccine-preventable diseases pose negligible personal
risk (common where disease incidence is low).

3. Constraints — Structural barriers: geographlc access, cost, clinic hours, appointment
complexity, language/literacy issues.

4. Calculation — Engagement in extensive cost=benefit information-seeking; paradoxically,
high calculation correlates with both acceptance and refusal depending on information
sources. 7

5. Collective responsibility — Willingness to protect-others through one’s own vaccination
(strongly predicts acceptance). :
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