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Introduction  (return to contents)
1. What is Reactogenicity

Reactogenicity is the natural immune response to any vaccine antigen and adjuvants added to the vaccine. The
intensity of the immune response varies according to these two factors.

2. Measuring Reactogenicity
The intensity of a reaction to a vaccine is seen in the degree of transient effects such as -

fever (pyrexia)

pain (headache)
swelling (inflammation)
nausea

irritability

distress

crying

NouhkwNeE

Not all vaccines are equal, but rather have different degrees of reactogenicity.

3. Multivalent

Taking multiple vaccines simultaneously, or taking a multivalent vaccine, generates a higher level of reactogenicity,
compared to taking a single or monovalent vaccine. Each vaccine contributes cumulative inflammation.

4. Transient or Prolonged

Traditional vaccines have a transient effect because the antigen is quickly identified by the immune system and
destroyed, and then the inflammation response ceases.

However, if cells are programmed to produce the antigen over a prolonged period, as in self-amplifying (saRNA)
vaccines, or DNA plasmid vaccines (these can infect the micro-biome turning its bacteria into antigen factories), then
the inflammation response can become long-lasting or chronic. This is because there is no immediate off switch for the
antigen production.

5. Vulnerability

Reactogenicity will also depend upon the vulnerability or weakness of the recipient. Infants show far greater
reactogenicity compared to children over 5 years old, and pre-term infants are even more sensitive. The vulnerability
to serious effects as been found to decrease rapidly as age increases.
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6. Effects of Reactogenicity

While reactogenicity is usually temporary, it can have lasting effects beyond its immediate duration, depending upon
its intensity. A strong short-lived inflammation response can have 3 potential effects that extend beyond the time

window of the inflammation itself —

Bystander Effect: inflammation can have a bystander effect on surrounding tissues. Immune cells exude
substances to kill infected cells, but surrounding cells can be affected — potentially causing tissue damage to

healthy cells also.

Allergy Effect: if the inflammation is strong towards the foreign antigen, it can teach the immune system to
associate harmless stimuli with the antigen. So, things that are normally harmless begin to activate an immune

response — such as certain foods, pollen.

Autoimmune Effect: if the inflammation is strong towards the foreign antigen, and the foreign antigen is
associated with, or similar to, a human protein, then the that human protein can begin to activate an immune

response.

Reactogenicity

Pyrexia (Fever) Tissue Damage

Inflammation Intense or prolonged -
Headache » inflammation » Allergy
Nausea

Irritability (Distress) Autoimmune Disease

Reactogenicity is the inflammation reaction induced when the immune system responds to a vaccine antigen or adjuvant. The intensity and duration of

inflammation vary from vaccine to vaccine. An intense or prolonged inflammation can lead to tissue damage, allergy, or autoimmune disease.
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PART A: Evidence of Effects Arising from Reactogenicity (return to contents)
In this section, | will look at experimental evidence for bystander effect, allergy effect, autoimmune effect.

(N Bystander Effect
Il.  Allergy Effect
lll.  Autoimmune Effect

BYSTANDER EFFECT — TISSUE DAMAGE  (return to contents)

Inflammation as a Driver of Tissue Damage

This is perhaps the most directly supported of the three topics. While acute inflammation is fundamentally protective
and reparative, prolonged or intense inflammation switches from a healing process into a destructive one. The
mechanisms are numerous and interconnected.

Background: When Inflammation Becomes the Problem

Acute inflammation is a tightly regulated, self-limiting process designed to eliminate pathogens and initiate repair. It
becomes pathological when:

e It fails to resolve (chronic inflammation)
e It is disproportionately intense relative to the threat (cytokine storm, sepsis)
e It targets the wrong tissue (autoimmunity, sterile inflammation)

In these states, the very weapons the immune system uses against pathogens are turned on host tissue.

Key Mechanisms of Inflammation-Driven Tissue Damage
1. Reactive Oxygen Species (ROS) and Oxidative Stress

Activated neutrophils and macrophages generate massive quantities of ROS through the oxidative burst — a deliberate
antimicrobial strategy using NADPH oxidase and myeloperoxidase to produce superoxide, hydrogen peroxide, and
hypochlorous acid. In acute, localized infection this is appropriate. In chronic or systemic inflammation, persistent ROS
production causes:

e Lipid peroxidation — destruction of cell membrane integrity

e DNA strand breaks — mutagenesis and cell death

e Protein oxidation — enzyme inactivation and structural protein degradation

e Mitochondrial damage — disrupting cellular energy production and triggering apoptosis

Antioxidant defenses (superoxide dismutase, catalase, glutathione) become overwhelmed, tipping the balance toward
oxidative tissue injury. This is a central mechanism in atherosclerosis, COPD, inflammatory bowel disease, and
neurodegeneration.

2. Proteolytic Enzyme Release

Neutrophils and macrophages release a battery of proteases upon activation:
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e Matrix metalloproteinases (MMPs) — degrade collagen, elastin, and extracellular matrix (ECM) components
e Neutrophil elastase — destroys connective tissue, including lung parenchyma in COPD and emphysema

e Cathepsins — lysosomal proteases released during cell death that degrade basement membranes

e Granzymes — serine proteases that trigger apoptosis in bystander cells

In chronic inflammation, persistent protease activity progressively degrades the structural scaffolding of tissues,
impairing the ability of cells to regenerate normally. In rheumatoid arthritis, MMP-driven cartilage and bone erosion is
a direct consequence of this mechanism.

3. Cytokine-Mediated Cell Death and Organ Dysfunction
Pro-inflammatory cytokines at high concentrations are directly cytotoxic or cytostatic:

e TNF-a activates caspase cascades leading to programmed cell death (apoptosis) and, at high levels, necroptosis
— an inflammatory form of cell death that amplifies tissue damage

e IL-1B and IL-18 activate the inflammasome and drive pyroptosis — a highly inflammatory form of cell death
that ruptures cells and releases DAMPs, further perpetuating the inflammatory cycle

e IFN-y at sustained high levels suppresses tissue stem cell proliferation, impairing regeneration

In sepsis and cytokine storm syndromes, this mechanism drives multi-organ failure — the liver, kidney, heart, and lungs
sustaining simultaneous cytokine-mediated injury.

4. NETosis and Vascular Damage
As discussed in the autoimmunity context, neutrophil extracellular traps (NETs) are also directly tissue-damaging. NETs:
e Occlude small blood vessels, causing microvascular thrombosis and ischemic tissue injury
e Activate the complement and coagulation cascades simultaneously
e Deposit histones on endothelial cells, which are directly cytotoxic
e Drive endothelial dysfunction and loss of vascular barrier integrity

This mechanism is prominent in severe COVID-19, lupus nephritis, ARDS, and transfusion-related acute lung injury
(TRALI).

5. Complement System Activation and Membrane Attack

The complement cascade, when chronically or excessively activated, deposits membrane attack complexes (MACs) on
host cell surfaces — literally punching holes in cell membranes. Chronic complement activation also:

e Drives sustained recruitment of inflammatory cells
e Promotes opsonization of self-tissues
o Amplifies mast cell and basophil degranulation

This is the primary tissue injury mechanism in membranous nephropathy, paroxysmal nocturnal hemoglobinuria, and
complement-mediated hemolytic anemias.

6. Fibrosis — Inflammation-Driven Scarring

When inflammation persists, the normal repair process becomes dysregulated. Macrophages in a chronic inflammatory
environment polarize to an M2 phenotype, secreting TGF-f and PDGF, which drive myofibroblast activation.
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Myofibroblasts lay down excessive collagen, replacing functional tissue with fibrotic scar tissue — a process that is
largely irreversible. This is the end-stage tissue damage mechanism in:

e Liver cirrhosis (from chronic hepatitis or alcoholic inflammation)

e Pulmonary fibrosis (from chronic lung inflammation)

e Renal fibrosis (from chronic glomerulonephritis)

e Cardiac fibrosis (from myocarditis or repeated ischemia-reperfusion injury)
Fibrosis represents the permanent structural consequence of failed inflammatory resolution.
7. Ischemia from Inflammatory Vascular Changes

Chronic vascular inflammation drives atherosclerosis — the build-up of inflamed, lipid-rich plaques in arterial walls.
This involves:

e Endothelial activation and monocyte recruitment

e Macrophage foam cell formation from oxidized LDL

e Smooth muscle cell proliferation driven by inflammatory cytokines
e Plaque instability and rupture driven by MMP activity

The resulting ischemia causes myocardial infarction, stroke, and peripheral tissue necrosis — among the most
consequential forms of inflammation-driven tissue damage globally.

8. Inflammasome Activation and Sterile Inflammation

The NLRP3 inflammasome — activated by DAMPs (uric acid crystals, cholesterol crystals, amyloid, ATP) in the absence
of infection — drives sterile inflammation that is particularly difficult to resolve. This mechanism underpins tissue
damage in:

e Gout (urate crystal-driven joint destruction)

e Atherosclerosis (cholesterol crystal activation)

e Alzheimer's disease (amyloid-driven neuroinflammation)
e Type 2 diabetes (islet amyloid-driven B-cell destruction)

Because there is no pathogen to eliminate, the inflammasome-driven response is self-perpetuating, causing cumulative
tissue injury.

9. Mitochondrial Dysfunction and Bioenergetic Failure

Sustained inflammation imposes enormous metabolic demands on tissues. Inflammatory cytokines and ROS damage
mitochondria directly, impairing oxidative phosphorylation. Affected cells shift to inefficient anaerobic glycolysis,
generating lactic acid and reducing ATP availability. In high-energy-demand tissues — heart muscle, neurons, renal
tubular cells — this bioenergetic failure drives cell death independent of direct immune attack. This is a key mechanism
in inflammatory cardiomyopathy and sepsis-associated encephalopathy.

The Failure of Resolution: A Critical Concept

It is now understood that chronic inflammation is not simply "too much" acute inflammation — it reflects an active
failure of pro-resolution pathways. Specialized pro-resolving mediators (SPMs) — lipoxins, resolvins, protectins, and
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maresins derived from omega-3 fatty acids — normally terminate inflammation and promote tissue repair. In chronic
inflammatory states, SPM production is deficient, meaning inflammation does not switch off and repair cannot
proceed. This failure of resolution is a distinct pathological process from the initial inflammatory response.

Supporting References
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10.

Nathan C, Ding A (2010). "Nonresolving Inflammation." Cell, 140(6):871-882.
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Grivennikov SI, Greten FR, Karin M (2010). "Immunity, Inflammation, and Cancer." Cell, 140(6):883-899.

o Demonstrates how chronic inflammation drives DNA damage, genomic instability, and malignant
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myofibroblast activation.
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cardiovascular events, confirming inflammation as a causal driver of vascular tissue damage.
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chronic tissue damage.
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pathogenesis of gastrointestinal mucosal diseases." Physiological Reviews, 94(2):329-354.

o Detailed mechanistic review of ROS-mediated mucosal tissue destruction in IBD and gastric disease.

van der Poll T, van de Veerdonk FL, Scicluna BP, Netea MG (2017). "The immunopathology of sepsis and
potential therapeutic targets." Nature Reviews Immunology, 17(7):407-420.

o Covers how cytokine storm and NET-driven coagulopathy cause multi-organ tissue failure in sepsis.
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Summary

Prolonged or intense inflammation damages tissue through a convergent set of mechanisms: oxidative destruction of
cellular components, protease-mediated ECM degradation, direct cytokine cytotoxicity, microvascular occlusion,
complement-mediated lysis, and ultimately fibrotic replacement of functional tissue. Critically, when pro-resolution
pathways fail, these processes become self-sustaining — the damage itself generates new inflammatory signals
(DAMPs), creating a vicious cycle. This explains why chronic inflammatory diseases — atherosclerosis, IBD, COPD,
fibrotic lung and liver disease, and neurodegeneration — share a common pathological endpoint of progressive,
cumulative, and often irreversible tissue loss.

So, there is strong experimental and clinical evidence that both intense (acute) and prolonged (chronic) inflammation
can directly cause tissue damage. This is a central concept in immunology and pathology.

Below is a structured explanation of the mechanisms, followed by more evidence-based references.

1. Core idea: why inflammation becomes damaging
Inflammation is fundamentally a defensive response designed to eliminate threats and repair tissue. However:
e Ifitis too intense, the defensive tools themselves damage host tissue
e Ifitis prolonged, the response fails to switch off and becomes self-destructive
Uncontrolled inflammation is strongly linked to diseases such as:
e atherosclerosis
e autoimmune diseases
e neurodegeneration

e chronic lung disease (PMC)

2. Mechanisms of tissue damage
A. Reactive oxygen species (ROS) - direct molecular damage

Activated immune cells (especially neutrophils and macrophages) produce reactive oxygen species (ROS) to kill
pathogens.

These include:
e superoxide (0;7)
e hydrogen peroxide (H,0,)
e hydroxyl radicals (OHe)
Mechanism of injury:
e Oxidation of lipids - membrane damage

e Oxidation of proteins = loss of function
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e Damage to DNA - mutations or cell death
At high levels, ROS:
e trigger apoptosis or necrosis
e disrupt mitochondrial function
e amplify inflammation further
Evidence:
e ROS “oxidize protein and lipid cellular constituents and damage the DNA” (PMC)

e High ROS levels “lead to cell and tissue damage” (PMC)

B. Cytokine-mediated toxicity (inflammatory signaling overload)

Inflammatory cells release cytokines such as:

e TNF-a
o L1
e IL-6

Mechanism:
e Activate intracellular signaling pathways (e.g. NF-kB)
e Induce:
o apoptosis (programmed cell death)
o fever and metabolic stress
o recruitment of more immune cells
This creates a positive feedback loop:
e more cytokines - more immune activation -> more damage
Evidence:
e Chronic inflammation involves feedback between cytokines, ROS, and signaling pathways (Frontiers)

e Pro-inflammatory macrophages release cytokines that contribute to tissue injury (PMC)

C. Enzymatic and chemical destruction by immune cells
Neutrophils and macrophages release:
e proteases (e.g. elastase)
e myeloperoxidase (produces hypochlorous acid, HOCI)
e nitric oxide and reactive nitrogen species

Mechanism:
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e Breakdown of extracellular matrix
e Damage to structural proteins
e “Collateral damage” to surrounding healthy cells
Evidence:
e Neutrophil enzymes and oxidants are potent but can damage host tissue (NCBI)

e Myeloperoxidase generates highly damaging oxidants like HOCI (PMC)

D. Immune cell accumulation and “bystander damage”
In chronic inflammation:
e immune cells accumulate and persist
e clearance and resolution fail
Mechanism:
e continuous release of toxic mediators
e physical disruption of tissue architecture
e fibrosis (scar formation)
Evidence:

e Chronic inflammation involves persistent immune cell activation and can “cause tissue damage” (Nature)

E. Cell death pathways (apoptosis, necrosis, pyroptosis)
Inflammatory signaling activates:
e caspases - apoptosis
e necrosis = cell rupture and further inflammation
e pyroptosis = inflammatory cell death
Mechanism:
e loss of functional cells
e release of intracellular contents - amplifies inflammation
Evidence:
e ROS and inflammatory signaling activate caspases and cell death pathways (PMC)

e Oxidative stress can trigger apoptosis and necrosis (ScienceDirect)

F. Vascular leakage and edema - tissue stress

Inflammatory mediators (histamine, bradykinin, etc.):
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e increase vascular permeability

e cause fluid leakage into tissues
Mechanism:

e swelling (edema)

e reduced oxygen diffusion

e mechanical stress on cells
Evidence:

e Mediators increase permeability and cause edema during inflammation (PMC)

3. Why prolonged inflammation is especially damaging
Acute inflammation is normally self-limited. Damage arises when:
e the trigger persists (infection, toxin, autoimmunity)
e resolution pathways fail
This leads to:
e continuous ROS production
e ongoing cytokine signaling
e repeated cycles of damage and repair
Evidence:
e Chronic inflammation occurs when resolution fails and is linked to many diseases (PMC)

e It contributes to conditions like diabetes, atherosclerosis, and autoimmune disease (Nature)

4. Putting it together (simplified chain)
Trigger = immune activation - protective mechanisms = excess/prolongation - tissue damage
More explicitly:
1. [Injury or pathogen
2. Immune cells recruited
3. Release of:
o ROS
o cytokines
o enzymes
4. |If excessive or prolonged:

o oxidative damage
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o cell death
o structural breakdown

Result:
-> tissue dysfunction and disease

5. Key references (high-quality sources)

Reactive oxygen species and tissue injury (review)
(PMC)

Oxidative stress and inflammatory damage mechanisms
(PMC)

Neutrophils and chronic inflammation (Nature review)
(Nature)

General inflammatory mechanisms and disease links
(Oncotarget)

Cytokine—ROS feedback in chronic inflammation
(Erontiers)

Bottom line

Inflammation damages tissue because the same tools used to kill pathogens—oxidants, enzymes, and inflammatory
signals—are inherently destructive.

When tightly controlled, they heal.
When excessive or prolonged, they injure the host itself through:

oxidative stress
cytokine toxicity
enzymatic degradation

and programmed cell death.

So, itis true that IF any vaccine or drug induces a prolonged or very intense period of inflammation, then tissue damage
can result. This mechanism is very well established.

| call this the Bystander Effect because the immune system does not directly target the healthy tissue, but rather the
damage is “collateral” when the immune system deploys destructive tools to kill pathogens.
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ALLE RGY EFFECT ]return to contents[

Inflammation as a Driver of Allergic Sensitization

This is an active and well-supported area of immunological and allergy research. The central question is: how does the
immune system come to mount a damaging IgE-mediated response against substances that should be ignored?
Prolonged or intense inflammation is increasingly recognized as a key permissive factor.

Background: The Normal Tolerance Mechanism

Under healthy conditions, the immune system defaults to tolerance against innocuous environmental antigens — food
proteins, pollen, dust, etc. This is mediated by:

e Regulatory T cells (Tregs) secreting IL-10 and TGF-
e Tolerogenic dendritic cells presenting antigen without co-stimulation
e A default bias toward IgG4 (non-inflammatory) rather than IgE antibody class switching

Allergic sensitization occurs when this default is overridden and the immune system instead mounts a Th2-skewed,
IgE-mediated response to harmless antigens.

Key Mechanisms by Which Inflammation Drives Allergic Sensitization
1. Epithelial Barrier Disruption and Alarmin Release

The skin, gut, and airway epithelium act as the first line of defense. Inflammation — from infection, irritants,
microbiome disruption, or physical damage — compromises these barriers. Damaged epithelial cells release alarmins:
IL-25, IL-33, and TSLP (Thymic Stromal Lymphopoietin). These cytokines are master switches for Th2 immunity. They
activate:

e Innate lymphoid cells type 2 (ILC2s)
e Dendritic cells that preferentially prime Th2 responses

This is the "epithelial barrier hypothesis" of allergy, strongly championed by Cezmi Akdis. When the barrier is
chronically inflamed or leaky, alarmins are constitutively released, creating a persistent Th2-skewing environment in
which innocuous antigens encountered through the damaged barrier become allergens.

2. Th2 Skewing and IgE Class Switching

Inflammatory cytokines, particularly IL-4 and IL-13 (driven by the alarmin cascade), promote:
e Differentiation of naive T cells into Th2 cells
e B cell class switching from IgM - IgE (the antibody isotype responsible for allergic reactions)
e Mast cell and basophil priming

IL-4 is the critical cytokine for IgE class switching. Once IgE is produced against an antigen, mast cells and basophils
become coated with it via FceRI receptors — priming the individual for an immediate hypersensitivity reaction upon
re-exposure.

3. Disruption of Regulatory T Cell Function
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Just as in autoimmunity, chronic inflammation impairs Treg function in allergy. Tregs normally suppress Th2 responses
and promote tolerogenic IgG4 production. Sustained inflammatory environments — particularly those rich in IL-6 and
TNF-a — destabilize Tregs and reduce IL-10 secretion, removing a critical brake on allergic sensitization. This has been
particularly well studied in food allergy and allergic asthma.

4. The "Danger Signal" Context Effect

Whether an immune response becomes tolerogenic or immunogenic depends heavily on the context in which the
antigen is first encountered. Antigen presented in an inflamed, "danger signal"-rich environment (with PAMPs, DAMPs,
or high cytokine levels) drives immunogenic responses. The same antigen encountered in a calm, non-inflammatory
context drives tolerance. This is why timing matters: a child sensitized to peanut protein through eczematous (inflamed)
skin is at far greater risk of peanut allergy than one exposed orally in a non-inflamed gut.

5. Microbiome Disruption and Loss of Tolerogenic Signals

Gut and skin inflammation disrupts the local microbiome. Commensal bacteria normally promote Treg development
and produce short-chain fatty acids (SCFAs) that dampen Th2 responses. Inflammatory dysbiosis removes these
tolerogenic signals, tipping the balance toward allergic sensitization. This connects the hygiene hypothesis and early-
life antibiotic use to rising allergy prevalence.

6. Mast Cell and Basophil Sensitization in Inflamed Tissue

Chronic inflammation increases mast cell numbers and lowers their activation threshold in affected tissues. Inflamed
tissue also shows upregulated FceRI expression on mast cells, meaning more IgE can bind per cell, and a lower antigen
dose is needed to trigger degranulation. This amplifies the allergic response in tissues already experiencing
inflammation.

7. Trained Innate Immunity

Recent research shows that intense early inflammation can epigenetically "train" innate immune cells (monocytes,
ILC2s) to respond more vigorously to subsequent stimuli — including harmless antigens. This epigenetic
reprogramming can shift the immune baseline toward Th2 reactivity long after the original inflammatory trigger has
resolved.

The Atopic March: Inflammation Driving Sequential Sensitization

A compelling clinical demonstration of this principle is the atopic march: the well-documented progression from
infantile eczema (atopic dermatitis) - food allergies = allergic rhinitis - asthma. Each stage involves epithelial
inflammation driving new sensitizations, with the inflamed, leaky epithelium serving as the route of sensitization for
each new allergen. This sequential development would be difficult to explain without inflammation as a central
mechanistic driver.

Supporting References

1. Akdis CA (2021). "Does the epithelial barrier hypothesis explain the increase in allergy, autoimmunity and
other chronic conditions?" Nature Reviews Immunology, 21(11):739-751.

o The defining paper on the epithelial barrier hypothesis; explains how environmental inflammation
drives alarmin release and Th2 sensitization.

2. Galli SJ, Tsai M, Piliponsky AM (2008). "The development of allergic inflammation." Nature, 454(7203):445—
454,
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o Comprehensive review of how Th2 skewing and IgE class switching drive allergic disease.

3. Weidinger S, Beck LA, Bieber T, Kabashima K, Irvine AD (2018). "Atopic dermatitis." Nature Reviews Disease
Primers, 4:1.

o Details the role of skin barrier dysfunction and inflammation in driving systemic allergic sensitization;
covers the atopic march.

4. Lambrecht BN, Hammad H (2015). "The immunology of allergy." Nature Immunology, 16(5):475-486.
o Covers dendritic cell and ILC2 roles in Th2 priming within inflammatory contexts.

5. Cayrol C, Girard JP (2018). "Interleukin-33: an alarmin cytokine with crucial roles in innate immunity,
inflammation and allergy." Current Opinion in Immunology, 54:94-104.

o Focused review on IL-33 as a bridge between inflammation and allergic sensitization.

6. Ohnmacht C et al. (2015). "The microbiota regulates type 2 immunity through RORyt+ T cells." Science,
349(6251):989-993.

o Demonstrates how microbiome disruption (common in inflammatory states) promotes Th2 and IgE
responses.

7. Du Toit G et al. (2015). "Randomized trial of peanut consumption in infants at risk for peanut allergy." New
England Journal of Medicine, 372(9):803—-813. (LEAP Trial)

o Landmark clinical trial showing that skin inflammation (eczema) is the sensitization route for peanut
allergy, while oral exposure in non-inflamed gut promotes tolerance.

8. Spits H et al. (2013). "Innate lymphoid cells — a proposal for uniform nomenclature." Nature Reviews
Immunology, 13(2):145-149.

o Foundational paper on ILC2s, which are the key innate effectors activated by alarmins during
inflammatory Th2 skewing.

9. Netea MG et al. (2016). "Trained immunity: A program of innate immune memory in health and disease."
Science, 352(6284):aaf1098.

o Reviews how early inflammatory experiences epigenetically reprogram innate immunity, relevant to
long-term allergy risk.

Summary

The evidence converges on a model where inflammation — whether from infection, irritants, barrier damage, or
dysbiosis — fundamentally alters the context in which the immune system encounters environmental antigens. By
releasing alarmins, impairing Tregs, skewing toward Th2, and enabling IgE class switching, inflammation converts
ordinarily ignored substances into allergens. The atopic march, the LEAP trial, and the epithelial barrier hypothesis all
reinforce the same conclusion: a calm epithelium promotes tolerance; an inflamed one promotes allergy.

So, it is true that IF any vaccine or drug induces a prolonged or very intense period of inflammation, then allergies can
develop. This mechanism is very well established.
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AUTOIMMUNE EFFECT  (return to contents)

Inflammation as a Driver of Autoimmunity

This is a well-supported area of immunological research. Here's a mechanistic overview followed by key supporting
evidence.

The Core Problem: Loss of Self-Tolerance

The immune system normally learns to ignore the body's own tissues (self-tolerance). Autoimmune disease arises
when this tolerance breaks down. Prolonged or intense inflammation can drive this breakdown through several
interconnected mechanisms:

Key Mechanisms

1. Bystander Activation During intense inflammation — particularly during infection — large amounts of pro-
inflammatory cytokines (IL-1B, IL-6, TNF-a, IFN-y) flood local tissues. This "cytokine storm" can non-specifically activate
self-reactive T and B cells that would otherwise remain dormant. These cells don't need their specific antigen to be
triggered — the inflammatory milieu is enough to break their anergy (unresponsive state).

2. Molecular Mimicry Infectious agents that trigger inflammation can carry epitopes (protein fragments) structurally
similar to self-antigens. The immune response mounted against the pathogen cross-reacts with host tissue. Rheumatic
fever following Streptococcus infection is a classic example, where antibodies against streptococcal M protein cross-
react with cardiac myosin.

3. Epitope Spreading During prolonged inflammation, tissue damage releases previously hidden intracellular self-
antigens (nuclear proteins, heat shock proteins, etc.) into the extracellular space. This exposes new epitopes to the
immune system, potentially activating self-reactive lymphocytes — a process that tends to broaden and perpetuate
autoimmune responses over time.

4. NETosis and Autoantigen Release Neutrophils under intense inflammatory stress undergo NETosis — releasing
Neutrophil Extracellular Traps (NETs) laden with nuclear material (DNA, histones, citrullinated proteins). These NETs
are potent autoantigen sources and are strongly implicated in driving anti-dsDNA and anti-citrullinated protein
antibodies (ACPAs) seen in lupus and rheumatoid arthritis respectively.

5. Regulatory T Cell (Treg) Exhaustion and Dysfunction Sustained inflammatory signals, especially high IL-6, can
convert tolerogenic Tregs into pro-inflammatory Th17 cells, or simply exhaust them. Tregs normally suppress self-
reactive lymphocytes; their dysfunction removes a critical brake on autoimmunity.

6. Breakdown of the Blood-Brain Barrier and Immune Privilege In neuroinflammation, prolonged inflammation can
compromise barriers that sequester "immunologically privileged" antigens in the CNS, eye, and testes. Exposure of
these antigens to circulating lymphocytes can trigger organ-specific autoimmunity (e.g., sympathetic ophthalmia, MS-
like conditions).

7. Post-Translational Modifications (PTMs) Inflammation drives enzymes like PAD4 (peptidylarginine deiminase),
which citrullinates self-proteins — chemically altering them in ways not represented in central tolerance. These neo-
antigens are effectively "foreign" to the immune system, enabling autoantibody formation.

Supporting References
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Here are key papers and reviews supporting this framework:

1.

Miinz C, Liinemann JD, Getts MT, Miller SD (2009). "Antiviral immune responses: triggers of or triggered by
autoimmunity?" Nature Reviews Immunology, 9(4):246-258.

o Covers molecular mimicry and bystander activation in virus-induced autoimmunity.
Firestein GS, Mclnnes IB (2017). "Immunopathogenesis of Rheumatoid Arthritis." Immunity, 46(2):183—-196.
o Details cytokine-driven loss of tolerance and epitope spreading in RA.

Kaplan MJ, Radic M (2012). "Neutrophil extracellular traps: double-edged swords of innate immunity." Journal
of Immunology, 189(6):2689—2695.

o Key paper on NETosis as a source of autoantigens in lupus.

Kuchroo VK, Ohashi PS, Sartor RB, Vinuesa CG (2012). "Dysregulation of immune homeostasis in autoimmune
diseases." Nature Medicine, 18(1):42-47.

o Reviews how chronic inflammation disrupts Treg homeostasis.

Rose NR (2016). "Prediction and prevention of autoimmune disease in the 21st century: a review and preview."
American Journal of Epidemiology, 183(5):403—-406.

o Broad overview of infection-triggered autoimmunity mechanisms.

Wegner N et al. (2010). "Peptidylarginine deiminase from Porphyromonas gingivalis citrullinates human
fibrinogen and a-enolase: implications for autoimmunity in rheumatoid arthritis." Arthritis & Rheumatism,
62(9):2662-2672.

o Demonstrates how bacterial infection drives PTMs linked to RA autoantibodies.

Bluestone JA, Bour-Jordan H, Cheng M, Anderson M (2015). "T cells in the control of organ-specific
autoimmunity." Journal of Clinical Investigation, 125(6):2250-2260.

o Focuses on how T cell tolerance breaks down under inflammatory conditions.

Summary

The weight of evidence supports a model where inflammation — especially when chronic or overwhelming — acts as
both a trigger and an amplifier of autoimmunity. It does so by releasing hidden self-antigens, chemically modifying
proteins, activating dormant self-reactive cells, and dismantling the regulatory checkpoints that normally maintain
tolerance. This has significant implications for understanding why infections, environmental exposures, and chronic
diseases can precede autoimmune diagnoses by months or years.

So, it is true that IF any vaccine or drug induces a prolonged or very intense period of inflammation, then auto-immune
disease can result. This mechanism is very well established.

Independent research supported by readers — donate here.


https://howbadismybatch.com/donate.html

Contents

PART B: Vulnerability to Infants to Reactogenicity  (return to contents)

In this part | look at evidence that infants are more vulnerable to the reactogenicity of drugs and vaccines compared
to older age groups, and this vulnerability decreases dramatically with age.

Vulnerability to Infants to Reactogenicity (return to contents)

The evidence strongly supports that prolonged or intense inflammation during infancy (1-3 years) carries significantly
greater risks than during the preschool years (35 years), across multiple organ systems and developmental domains.
The reasons are fundamentally tied to the timing of critical developmental windows.

Why Infants Are More Vulnerable: Core Principles
1. Immune System Immaturity and Dysregulated Inflammatory Responses

The infant immune system (1-3 years) is still transitioning from a neonatal Th2-dominated state toward a balanced
Th1/Th2/Th17/Treg profile. Key features of this immaturity include:

e Deficient pattern recognition — toll-like receptor (TLR) signaling is less precise, making it harder to calibrate
the magnitude of inflammatory responses

e Reduced regulatory T cell competence — Tregs in infants are less suppressive than in older children, meaning
inflammatory responses are harder to terminate

e Immature complement system — paradoxically, this means both reduced pathogen clearance and aberrant
complement activation on host tissue

e Deficient production of anti-inflammatory cytokines — particularly IL-10, which is critical for dampening
inflammatory immunopathology

The net result is that when inflammation is triggered in an infant, it is both more likely to overshoot in magnitude and
less likely to self-resolve efficiently — extending the duration of tissue exposure to inflammatory mediators.

By ages 3-5, the immune system has matured considerably. Regulatory networks are more robust, cytokine responses
are better calibrated, and inflammatory resolution is more efficient.

2. Brain Development: The Most Consequential Vulnerability
The brain undergoes its most rapid and consequential development during the first three years of life:

e Synaptic pruning — excess synaptic connections are selectively eliminated; this process is mediated in part by
complement proteins (C1q, C3) and microglia. Neuroinflammation during this window dysregulates pruning,
leading to either excessive or insufficient synapse elimination — both associated with neurodevelopmental
disorders

e Myelination — white matter myelination is most rapid between birth and age 2-3. Pro-inflammatory
cytokines, particularly IL-18, TNF-a, and IFN-y, are directly toxic to oligodendrocyte precursors, the cells
responsible for myelin production. Inflammatory insults during this window cause lasting white matter
abnormalities
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e Microglial programming — microglia (the brain's resident immune cells) are being programmed during infancy.
Systemic inflammation during this period causes microglial priming — a state of heightened reactivity that
persists into adulthood, increasing long-term neuroinflammatory risk

e Blood-brain barrier maturation — the BBB is less mature in infants, meaning systemic inflammatory cytokines
penetrate the CNS more readily than in older children

By ages 3-5, while brain development continues, the most vulnerable phases of myelination and synaptic organization
are substantially complete, reducing — though not eliminating — neuroinflammatory risk.

3. Gut Development and the Microbiome

The gut microbiome undergoes its foundational establishment between birth and approximately age 3, a process called
microbiome maturation. Prolonged inflammation during this window:

e Disrupts colonization by keystone commensal species (Bifidobacterium, Lactobacillus, Bacteroides)
e Promotes dysbiosis, which perpetuates intestinal inflammation in a self-reinforcing cycle

e Impairs development of gut-associated lymphoid tissue (GALT), which is essential for systemic immune
education

e Compromises the establishment of oral tolerance to food antigens — a key driver of food allergy risk

The microbiome reaches approximate adult-like stability around age 3, meaning the 3-5 year window, while not
immune to disruption, is considerably less vulnerable to the foundational disruptions that carry lifelong consequences.

4. Lung Development

Alveolar development — the formation of the gas exchange units of the lung — continues actively through
approximately age 3, with some authorities extending this to age 8, but the most rapid phase is in the first 2—3 years.
Inflammatory insults during this window:

e Impair alveolar septation, reducing total alveolar surface area permanently

e Promote airway remodeling (smooth muscle hypertrophy, subepithelial fibrosis) that underlies persistent
asthma

e Disrupt surfactant protein expression
e Establish a pro-inflammatory airway epithelial phenotype that persists

Early-life severe respiratory infections (RSV, rhinovirus) causing intense airway inflammation in infancy are strongly and
consistently associated with subsequent asthma — an association that weakens the later in childhood the infection
occurs.

5. Hypothalamic-Pituitary-Adrenal (HPA) Axis Programming

The stress response system — which is critical for regulating inflammation — is being calibrated during infancy.
Prolonged inflammation activates and dysregulates the HPA axis during this sensitive period, causing:

e Glucocorticoid receptor downregulation — reducing the body's ability to use cortisol to terminate
inflammation
e Elevated baseline cortisol — associated with immune dysregulation, metabolic disease, and psychiatric

vulnerability

e Altered stress reactivity — persisting into adulthood
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This "inflammatory programming" of the HPA axis means that infants who experience prolonged inflammation may
carry a permanently altered inflammatory set-point. By ages 3—5, HPA axis calibration is more advanced and less
susceptible to this kind of reprogramming.

6. Cardiovascular and Metabolic Programming

The concept of Developmental Origins of Health and Disease (DOHaD) holds that inflammatory insults during critical
early windows program cardiovascular and metabolic risk. Inflammatory cytokines during infancy affect:

e Vascular endothelial development and arterial wall programming
e Adipose tissue inflammation and insulin signaling establishment
e Hepatic metabolic programming

These early programming effects have been linked to increased risk of hypertension, obesity, and metabolic syndrome
in later life — risks that are attenuated when inflammatory insults occur after this early window.

What Changes Between Ages 3-5?
By age 3, children have achieved:
e Substantially more mature immune regulation
e Alargely established gut microbiome
e Completion of the most critical phases of myelination
e More robust BBB integrity
e A more calibrated HPA axis

This does not mean children aged 3-5 are not vulnerable — they clearly are, and chronic inflammation at this age still
carries real risks. But the magnitude and permanence of the consequences are generally reduced compared to the
infant window, because fewer irreversible developmental processes are simultaneously in progress.

Supporting References
1. Siegrist CA (2007). "Vaccine immunology." In: Plotkin SA et al. (eds), Vaccines, 5th ed. Saunders.

o Comprehensive account of infant immune immaturity including Treg deficiency and cytokine
dysregulation in the first years of life.

2. Bilbo SD, Schwarz JM (2012). "The immune system and developmental programming of brain and behavior."
Frontiers in Neuroendocrinology, 33(3):267-286.

o Key review of how early-life inflammation programs microglial reactivity, synaptic pruning, and long-
term neurobehavioral outcomes.

3. Knuesel l et al. (2014). "Maternal immune activation and abnormal brain development across CNS disorders."
Nature Reviews Neurology, 10(11):643—660.

o Covers how early inflammatory insults disrupt myelination and synaptic organization during critical
developmental windows.
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4. Arrieta MC et al. (2015). "The intestinal microbiome in early life: health and disease." Frontiers in Immunology,
6:427.

o Reviews microbiome maturation timelines and the consequences of inflammatory disruption during
the founding window.

5. Stein MM et al. (2016). "Innate immunity and asthma risk in Amish and Hutterite farm children." New England
Journal of Medicine, 375(5):411-421.

o Demonstrates how early-life inflammatory environment shapes lifelong airway immune programming.

6. Jobe AH, Bancalari E (2001). "Bronchopulmonary dysplasia." American Journal of Respiratory and Critical Care
Medicine, 163(7):1723-1729.

o Classic paper on how early pulmonary inflammation permanently impairs alveolar development.

7. Gluckman PD, Hanson MA, Cooper C, Thornburg KL (2008). "Effect of in utero and early-life conditions on
adult health and disease." New England Journal of Medicine, 359(1):61-73.

o Foundational DOHaD paper linking early inflammatory and nutritional insults to lifelong cardiovascular
and metabolic risk.

8. Danese S, Mantovani A (2010). "Inflammatory bowel disease and intestinal cancer: a paradigm of the Yin-Yang
interplay between inflammation and cancer." Oncogene, 29(23):3313-3323.

o Contextualizes how early inflammatory gut insults program lasting mucosal immune dysregulation.

9. Lupien Sl etal. (2009). "Effects of stress throughout the lifespan on the brain, behaviour and cognition." Nature
Reviews Neuroscience, 10(6):434—445.

o Reviews HPA axis programming by early-life stress and inflammation, and its lasting consequences on
immune and neurological regulation.

10. Victora CG, Bahl R, Barros Al et al. (2016). "Breastfeeding in the 21st century: epidemiology, mechanisms, and
lifelong effect." The Lancet, 387(10017):475-490.

o Includes data on how early-life inflammatory exposures and immune protection shape long-term
health trajectories across developmental windows.

Summary

Infants aged 1-3 are substantially more vulnerable to the consequences of prolonged or intense inflammation than
children aged 3-5 because they are simultaneously undergoing several irreversible developmental processes — brain
myelination and synaptic organization, microbiome establishment, alveolar lung development, HPA axis calibration,
and vascular programming — all of which are highly sensitive to inflammatory disruption. The immune system itself is
also less capable of regulating and resolving inflammation during this window. By ages 3-5, these critical windows are
largely — though not entirely — closed, and the regulatory architecture to manage inflammation is considerably more
mature. The consequences of early inflammatory immunopathology can therefore be more severe, more permanent,
and broader in their impact on lifelong health.
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Meningitis Vaccine: Reactogenicity for Different Age Groups  (return to contents)

Summary of Findings: Liang et al. (2026), Frontiers in Pharmacology

Full title: Post-marketing safety profile of meningococcal group B vaccines: a real-world disproportionality analysis of
the VAERS database, 2015Q1-2025Q3

Authors: Guojun Liang, Hao Huang, Jihui Huang, Qiong Liu, Yang Song (Huadu District People's Hospital of Guangzhou,
China)

Overview

The authors analyzed over a decade of post-marketing safety data from the US Vaccine Adverse Event Reporting System
(VAERS) for the two licensed meningococcal serogroup B (MenB) vaccines — Bexsero and Trumenba — covering 2015
to September 2025. A total of 16,611 adverse event reports were identified, of which 19.9% were classified as serious.

Age Distribution of Reports

Among the 11,635 reports with available age data, the distribution across age groups was as follows: 23.9% involved
children under 2 years, 2.5% were from those aged 2 to 3 years, 2.2% from those aged 3 to 5 years, 5.6% from those
aged 6 to 11 years, 39.4% from adolescents aged 12 to 17 years, and 26.3% from individuals 18 years or older.

The Critical Finding: Serious Outcomes by Age Group

This is the central finding relevant to the question. Serious reports were most frequent among infants under 2 years
(47.7%) and declined progressively with age, reaching 4.3% in adolescents and 4.1% in adults.

The full breakdown of serious adverse event rates by age group, as reported in Table 2 of the paper, is as follows:

Age Group Serious Reports Non-Serious Reports
< 2 years 47.7% 52.3%
2to<3years 38.2% 61.8%
3to<6years 35.9% 64.1%
6to<12vyears 15.4% 84.6%
12 to <18 years 4.3% 95.7%
> 18 years 4.1% 95.9%

This shows a dramatic, stepwise decline in the proportion of serious adverse events as age increases — from nearly
half of all reports in infants under 2, down to around 1 in 25 by adolescence.

Specific Serious Outcomes in Infants
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Among infants under 2 years, 43.4% experienced hospitalization, 4.6% experienced life-threatening illness, 2.3%
experienced permanent disability, and 1.0% died. These rates were substantially higher than in older age groups across
every outcome category.

Nature of the Serious Adverse Events

Several systemic manifestations were disproportionately enriched among serious outcomes, including febrile
convulsion, seizure, hypotonia, pallor, cyanosis, and persistent crying.

The authors also noted that apparent enrichment of certain severe events when MenB vaccines were administered
alone should be interpreted cautiously, as this pattern is likely influenced by residual confounding by age, given that
infants and young children are both more susceptible to events such as febrile convulsions and more likely to receive
MenB without concomitant vaccines under specific risk-based recommendations.

The Authors' Explanation for Greater Infant Vulnerability

MenB vaccines engage innate immunity through pattern recognition receptors including Toll-like receptors, which
trigger rapid release of pro-inflammatory cytokines such as IL-6 and IL-1B. Even within the small subset of serious
reports, such as seizures, hypotonia, or apnea, similar phenomena have been described following pediatric and
adolescent vaccines and are widely attributed to fever-mediated neuronal excitability or transient systemic stress
rather than direct neurotoxic effects.

Important Caveats Stated by the Authors

The authors are careful to note that VAERS is a passive surveillance system, so many adverse events go unreported and
submissions often vary in completeness and accuracy. Because reliable data on all vaccinated individuals are not
available, it is impossible to compute true incidence rates; disproportionality analyses therefore reflect reporting
imbalances rather than true incidence or causal risk estimates.

Relevance to Earlier Discussion

These findings align strikingly with the mechanistic framework discussed earlier. The dramatic gradient of serious
adverse events — 47.7% in infants under 2, falling to 38.2% in the 2-3 year group, 35.9% in the 3-5 year group, and
then dropping sharply to 4.3% in adolescents — mirrors precisely what the immunological and developmental
literature would predict: infants mount less well-regulated inflammatory responses, have more vulnerable developing
nervous systems, and lack the mature regulatory networks needed to limit the downstream consequences of intense
inflammation.

So far, we have established that any drug or vaccine that elicits an intense or prolonged inflammatory response can
induce serious adverse effects that fall into the categories of —

1. Tissue damage
2. Allergy development
3. Autoimmune disease
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In the next part, | look all vaccines and drugs using pharmaceutical surveillance data, and rank them according to the
incidence of symptoms of reactogenicity — to see which ones induce the most intense or prolonged states of
inflammation. These will have the greatest risk of inducing the serious adverse effects listed above.

PART C: Not all vaccines are equal  (return to contents)

In this part, | use the full EUDRAVIGILANCE database to rank all drugs and vaccines on their reactogenicity — the degree
to which they elicit an inflammatory response.

To assess reactogenicity, | look at the incidence of following symptoms, which are indexes of the intensity of the
inflammatory response induced by the drug or vaccine —

fever (pyrexia)
pain (headache)
inflammation
nausea
irritability
crying
convulsions

NoukwnNpR

You can access this database here —
DRUGS & VACCINES (EUDRAVIGILANCE):

https://knollfrank.github.io/HowBadlsMyBatch/SymptomsCausedByDrugs

You may also like to look at the vaccine database —
VACCINES (VAERS):

https://knollfrank.github.io/HowBadlsMyBatch/SymptomsCausedByVaccines/index.html
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Data on Reactogenicity of Drugs and Vaccines  (return to contents)

EUDRAVIGILANCE: PYREXIA  (return to contents)

Select Symptom: | hyperpyrexia

Show |25 ~ |entries Search:
Drug Lower Confidence Limit of Proportional Reporting Ratio
PROQUAD 84.14

[

3

PANDEMRIX

HEXYON 49.67
BEXSERO 40.64

M-M-RVAXPRO  26.92

INFANRIX uﬂ
TRUMENBA ﬂ
FOCETRIA 282
TAFINLAR 9_55
NIMENRIX 344
PREVENAR Em
MENVEQO i 77

Note that the 7 substances with highest incidence of pyrexia are all vaccines, and the top three are all multivalent
vaccines. In the top 12 substances, out of all known drugs in the entire Eudravigilance database, the Meningitis vaccine
appears with -

rank 4 (Bexsero) | rank 7 (Trumenba) | rank 10 (Nimenrix) | rank 12 (Menveo)

EUDRAVIGILANCE: HEADACHE  (return to contents)

Select Symptom: | headache

Show |25 ~ |entries Search:
Drug Lower Confidence Limit of Proportional Reporting Ratio
ASTRAZENECA &

TRUMENBA ﬂ
VAXZEVRIA ﬂ
COMIRNATY 1.73
SPIKEVAX i
FOCETRIA 2
NIMENRIX 1.62

The substances with highest incidence of headache are the two brands of Astrazeneca vaccine (ASTRAZENECA,
VAXZEVRIA), and the Meningitis vaccine (TRUMEMBA). Other vaccines, shaded in grey, did not elicit safety signals, but
include two other Covid vaccines (COMIRNATY, SPIKEVAX) and another Meningitis vaccine (NIMENRIX).
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The reason why Astrazeneca has the highest incidence of headaches is because it induced blood clotting, and cerebral
related blood clots cause severe headaches.

These results are a striking confirmation of the reactogenicity of Meningitis vaccines.

EUDRAVIGILANCE: INFANT IRRITABILITY  (return to contents)

Select Symptom: | infant irritability T
Show | 100 v |entries Search:

Drug Lower Confidence Limit of Proportional Reporting Ratio

NIMENRIX 78

BEXSERO 31.63

TOZINAMERAN ~ 2.23

Showing 1 to 3 of 3 entries Previous 1 Next

The two top ranks for “Infant irritability” are occupied by the two Meningitis vaccines (NIMENRIX, BEXSERO)

EUDRAVIGILANCE: HIGH PITCHED CRYING (return to contents)

Select Symptom: | high-pitched crying M
Show| 100 v |entries Search:

Drug Lower Confidence Limit of Proportional Reporting Ratio

INFANRIX 173.85

HEXYON 131.4

BEXSERO 64.2

SYNFLORIX 29.47

ROTARIX 24.36

Showing 1 to 5 of 5 entries Previous 1 Next

EUDRAVIGILANCE: SCREAMING  (return to contents)
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Select Symptom: | screaming - ‘
Show 100 « |entries Search: |

Drug Lower Confidence Limit of Proportional Reporting Ratio

g\;ripno e

INFANRIX 54.47

HEXYON 53

PREVENAR 39.61

SYNFLORIX 37.88

ROTATEQ 28.76

BEXSERO 25.87

ROTARIX 25.57

PROQUAD 12.87

LATUDA 6.58

TAMIFLU 2-15

KEPPRA 2.69

ABILIFY 2.38

EUDRAVIGILANCE: POOR FEEDING INFANT  (return to contents)

Select Symptom: | poor feeding infant

v |entries Search:|

Drug Lower Confidence Limit of Proportional Reporting Ratio
ROTARIX 82.03

PREVENAR 64.13

SYNAGIS 40.16

BEXSERO 29.86

INFANRIX 23.36

ROTATEQ &

SUBOXONE ﬂl

BUPRENORPHINE @5
ZYPREXA _2.37

Showing 1 to 9 of 9 entries Previous 1 Next

EUDRAVIGILANCE: INFANTILE VOMITING  (return to contents)

Select Symptom:[ infantile vomiting ']
Show @ entries Search: ‘

Drug Lower Confidence Limit of Proportional Reporting Ratio

PREVENAR 220.84

ROTATEQ 95.46

INFANRIX w

BEXSERO ﬂ

TOZINAMERAN _1 .92

Showing 1 to 5 of 5 entries Previous 1 Next
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EUDRAVIGILANCE: FLOPPY INFANT  (return to contents)

Select Symptom:| floppy infant

Show | 100 v  entries Search:
Drug Lower Confidence Limit of Proportional Reporting Ratio
BEXSERO 122.81
ROTARIX 75.27
INFANRIX 60.9
Showing 1 to 3 of 3 entries Previous 1 Next

This is a neurological symptom affecting movement and responsiveness.
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EUDRAVIGILANCE: INFANTILE SPASMS  (return to contents)

Select Symptom: | infantile spasms

Show | 100 v |entries Search:
Drug Lower Confidence Limit of Proportional Reporting Ratio
VIGABATRIN 477.2
INFANRIX 70

LEVETIRACETAM  52.16

PREVENAR ﬂ
SYNAGIS ﬂ
ROTATEQ E?
BEXSERO 1_6.97
Showing 1 to 7 of 7 entries Previous 1 Next

EUDRAVIGILANCE: FEBRILE CONVULSIONS  (return to contents)

Select Symptom: | febrile convulsion v
Show | 100 v |entries Search:
Drug Lower Confidence Limit of Proportional Reporting Ratio

POLIOMYELITIS ~ 236.24

VARICELLA 232.24
PROQUAD 171.51
SYNFLORIX 81.32

M-M-RVAXPRO 54.65

INFANRIX EZL
AREPANRIX £4
BEXSEROQ ﬂ.%
PREVENAR il

NIMENRIX 32.58

EUDRAVIGILANCE: FONTANELLE BULGING  (return to contents)

Select Symptom: | fontanelle bulging

Show | 100 v |entries Search:

Drug Lower Confidence Limit of Proportional Reporting Ratio

PREVENAR 91.82

SYNAGIS 62.48
INFANRIX 55.06
ROTATEQ 46.1
BEXSERO 39.62
Showing 1 to 5 of 5 entries Previous 1 Next

Independent research supported by readers — donate here.


https://howbadismybatch.com/donate.html

Contents

This is due to inflammation of the brain, which causes the soft spot on the infant’s head to bulge outwards, due to the
increased pressure within.

EUDRAVIGILANCE: SUDDEN INFANT DEATH SYNDROME  (return to contents)

Select Symptom:| sudden infant death syndrome

Show | 100 v |entries Search:
Drug Lower Confidence Limit of Proportional Reporting Ratio
HEXYON 173.18
PREVENAR 142.35
SYNAGIS 121.65
INFANRIX 88.5
ROTATEQ 4018
BEXSERO 345
Showing 1 to 6 of 6 entries Previous 1 Next

Summary of Part 3

Multivalent vaccines are strongly associated with high reactogenicity, most likely because they introduce multiple
antigens, eliciting a cumulative immune response.

Monovalent vaccines such as the Meningitis vaccine consistently appear within the top 10 ranks for reactogenicity.
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PART D: Reactogenicity of the Meningitis Vaccine  (return to contents)

Meningitis Vaccine, Inflammation and Tissue Damage  (return to contents)

Cases of prolonged inflammation, tissue damage, and organ injury have been reported following meningococcal
vaccination. The evidence spans several organ systems and categories of injury. Here is a comprehensive overview,
organized by tissue or organ affected.

Prolonged Inflammation and Tissue Damage Reported After Meningococcal Vaccination
1. Musculoskeletal Tissue Damage: SIRVA and Myositis

One of the most clearly documented forms of vaccine-related tissue damage is Shoulder Injury Related to Vaccine
Administration (SIRVA).

Injecting vaccine into the synovial tissue of the joint or bursa may cause severe inflammation. A case of myositis after
receipt of the MenB vaccine (4CMenB) was reported in Germany, in which MRI imaging suggested incorrect placement
of the vaccine into the shoulder joint or shoulder bursa, contributing to the development of SIRVA. Notably, this case
revealed off-label use, as according to the product information, in infants the vaccine should be administered into the
vastus lateralis muscle.

SIRVA occurs when vaccine antigen and adjuvant are inadvertently deposited into the bursa or synovial space rather
than the deltoid muscle, triggering a prolonged, localized inflammatory response that can cause lasting joint damage,
rotator cuff injury, and chronic pain — sometimes requiring surgical intervention.

2. Renal Tissue Damage: Nephrotic Syndrome

This is one of the most thoroughly investigated signals of meningococcal vaccine-associated tissue injury, having been
independently identified in multiple countries.

During a mass vaccination campaign in Quebec, Canada, in which approximately 49,000 individuals aged 2 months to
20 years received the 4CMenB vaccine (Bexsero), active post-marketing surveillance identified four confirmed cases of
nephrotic syndrome in vaccinated children aged 2 to 5 years, with onset several months after vaccination — three of
whom required hospitalization.

Following this Canadian signal, a larger ecological investigation was conducted using English hospital admissions data
from 2005 to 2019, covering approximately 2.35 million first doses of the MenB vaccine given routinely to infants. The
results showed no evidence of an increased risk of nephrotic syndrome following MenB vaccine introduction in
England. This larger UK study therefore did not confirm the Canadian signal at a population level.

The mechanism connecting meningococcal vaccination to kidney injury is inflammatory in nature. The immunologic
response following several varieties of vaccination, especially meningococcal C conjugate vaccines, has been described
as a potential trigger for the development of nephrotic syndrome.

Regarding the meningococcal C conjugate vaccine specifically, earlier work found a striking signal: in a cohort of 106
patients with pre-existing nephrotic syndrome who received the meningococcal C conjugate vaccine, there were 63
relapses during the 12 months before vaccination but 96 relapses during the equivalent period after vaccination — a
statistically significant increase in relapse rate. A subsequent study did not confirm this finding at population level,
illustrating the ongoing uncertainty in this area.
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The nephrotic syndrome signal is also directly visible in the Liang et al. (2026) VAERS paper — nephrotic syndrome
appeared in Table 3 as a disproportionality signal with an ROR of 2.21, detected consistently across multiple methods.

3. Neurological Tissue Damage: Apnoea, Hypotonia, and Permanent Disability

The VAERS data from the Liang et al. paper document several neurologically serious outcomes consistent with
inflammatory tissue injury to the nervous system. From Table 3 and Table 2 of that paper:

e Apnoea showed an ROR of 12.43, a highly elevated signal indicating a strong disproportionality between
MenB-vaccinated and non-MenB-vaccinated reports

e Hypotonia — loss of muscle tone indicating neuromuscular dysfunction — was consistently enriched among
serious reports

e Febrile convulsion showed an ROR of 37.16 — one of the highest signals in the entire dataset
e Seizure showed an ROR of 5.28
e Permanent disability was recorded in 2.3% of infants under 2 years in the serious report category

The German post-marketing surveillance study covering 664 individual case safety reports from 2013 to 2016 found
that nervous system disorders were the second most common system organ class affected, accounting for 12.7% of all
adverse events reported after MenB vaccination.

The 2012 Institute of Medicine committee reviewed the evidence on chronic inflammatory disseminated
polyneuropathy (CIDP) after meningococcal vaccine administration and found one published case report. However, the
committee concluded that the evidence was insufficient to accept or reject a causal relationship, as the long latency
between vaccination and symptom development made it impossible to rule out other causes.

4. Vascular and Cardiac Tissue Damage: Kawasaki Disease and Cyanosis

As discussed in our earlier conversation on autoimmune conditions, Kawasaki disease — a systemic vasculitis that can
cause permanent coronary artery aneurysms and lasting cardiac tissue damage — was one of the strongest
disproportionality signals in the Liang et al. VAERS analysis (ROR 37.88). Kawasaki disease is fundamentally an
inflammatory disorder that, if inadequately treated, results in irreversible structural damage to the coronary arteries.

Among the adverse events reported by Pfizer in the pre-licensing clinical trials of the Trumenba vaccine, events
included post-infectious arthritis, deep vein thrombosis, IgA nephropathy, acute idiopathic thrombocytopenic purpura,
and Sydenham's chorea — several of which represent immune-mediated inflammatory tissue injury.

5. Prolonged Systemic Inflammatory Symptoms

The CDC notes that if problems occur after MenB or MenABCWY vaccination, they usually last for 3 to 5 days — longer
than those following the standard quadrivalent MenACWY vaccines, which typically resolve within 1 to 2 days. This
extended duration of post-vaccination inflammation is consistent with the more complex, multi-antigen formulation of
MenB vaccines and their greater reactogenicity relative to other meningococcal products.

Post-marketing adverse event reports following the Menveo (MenACWY) vaccine have included persistent injection
site inflammation, extensive swelling of the vaccinated limb, injection site nodules, hearing impairment, vestibular
disorders, and Bell's palsy — reflecting both local tissue damage and potential inflammatory nerve injury.
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6. Hospitalization and Permanent Disability Data

The cumulative VAERS data as of February 2026 provide the broadest quantitative picture. As of February 27, 2026,
there have been 53,108 reports of meningococcal vaccine reactions, hospitalizations, injuries, and deaths following
meningococcal vaccinations made to VAERS, including 301 deaths, 5,863 hospitalizations, and 661 disabilities. It must
be emphasized, as the authors of the Liang et al. paper and VAERS itself consistently stress, that these are reports of
temporally associated events and do not establish causation.

Summary

The evidence documents several forms of prolonged inflammation and tissue damage temporally associated with
meningococcal vaccination:

e Local tissue injury from SIRVA when the vaccine is incorrectly administered into synovial space rather than
muscle

e Renal tissue damage in the form of nephrotic syndrome, identified as a surveillance signal in Canada, though
not confirmed at population level in England

e Neurological injury including apnoea, hypotonia, febrile convulsions, and permanent disability —
disproportionately concentrated in infants

e Vascular tissue damage via Kawasaki disease, which carries a risk of permanent coronary artery injury

e Prolonged systemic inflammation lasting 3 to 5 days after MenB vaccination, longer than most other
meningococcal vaccine types

As with the autoimmune and allergy findings, the pattern is one of temporally reported but not conclusively proven
causal associations at the population level for most outcomes, with the notable exception of anaphylaxis and SIRVA,
where causal links are better established. The consistent finding across all three conversations — autoimmunity, allergy,
and tissue damage — is that infants bear a disproportionate burden of serious outcomes, a pattern entirely consistent
with the developmental immunological vulnerabilities earlier.

Here is a comprehensive and well-organized reference list covering the published evidence on inflammation-mediated
tissue damage following meningococcal vaccination.

References: Inflammation-Mediated Tissue Damage After Meningococcal Vaccination

Section 1: Large VAERS Surveillance Studies (USA)

1. Liang G, Huang H, Huang J, Liu Q, Song Y. (2026). "Post-marketing safety profile of meningococcal group B
vaccines: a real-world disproportionality analysis of the VAERS database, 2015Q1-2025Q3." Frontiers in
Pharmacology, 17:1745876. https://doi.org/10.3389/fphar.2026.1745876

o The largest and most recent VAERS analysis available (16,611 reports over a decade). Documents
apnoea (ROR 12.43), febrile convulsion (ROR 37.16), seizure (ROR 5.28), hypotonia, cyanosis, pallor,
nephrotic syndrome, and permanent disability as disproportionality signals. Serious outcomes
concentrated heavily in infants under 2 years (47.7%).

2. Perez-Vilar S, Hu M, Weintraub E, et al. (2022). "Safety surveillance of meningococcal group B vaccine
(Bexsero), Vaccine Adverse Event Reporting System, 2015-2018." Vaccine, 40(3):418-427. PMC9009159
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o VAERS analysis of MenB-4C (Bexsero) covering 2,039 reports from the first three post-licensure years
in the USA; identifies injection site reactions, neurological events, and two death reports; confirms
serious injection site reactions accompanied by systemic inflammation in a subset of cases.

3. Duffy J, Weintraub E, Vellozzi C, DeStefano F; Vaccine Safety Datalink. (2020). "Postlicensure safety
surveillance of meningococcal B vaccine in the United States." Pediatrics, 145(3):e20192180.

o Post-licensure safety evaluation of MenB-FHbp (Trumenba) using VAERS data; documents the uveitis
case and other immune-mediated inflammatory outcomes; no new systemic tissue damage signals
confirmed.

4. National Vaccine Information Center (NVIC). (2026). "Meningococcal Disease and Meningococcal Vaccine
Quick Facts." https://www.nvic.org/disease-vaccine/meningitis/quick-facts

o Aggregated VAERS data as of February 27, 2026: 53,108 total reports, 5,863 hospitalizations, 661
disabilities, and 301 deaths following meningococcal vaccinations; lists serious adverse events
including transverse myelitis, acute disseminated encephalomyelitis, extensive limb swelling, and
convulsions.

Section 2: European Post-Marketing Surveillance Studies

5. Mentzer D, Oberle D, Keller-Stanislawski B. (2018). "Adverse events following immunisation with a
meningococcal serogroup B vaccine: report from post-marketing surveillance, Germany, 2013 to 2016."
Eurosurveillance, 23(17):pii=17-00468. https://doi.org/10.2807/1560-7917.ES.2018.23.17.17-00468

o German mandatory reporting system covering 664 individual case safety reports notifying 1,960
adverse events after MenB vaccination. Nervous system disorders were the second most common
category (12.7% of all adverse events); documents 12 cases of suspected immune-mediated or
neurological disease, with myositis confirmed in one case involving incorrect vaccine placement into
the shoulder joint.

6. Conforti A, etal. (2022). "Postmarketing surveillance of adverse events following meningococcal B vaccination:
data from Apulia Region, 2014-19." Human Vaccines & Immunotherapeutics, 18(1). PM(C8920168.
https://doi.org/10.1080/21645515.2021.1963171

o Italian regional pharmacovigilance study covering 807,446 doses. Of 214 adverse events, 27.1% were
serious (7.2 per 100,000 doses); 77.2% of serious events occurred in infants 2—11 months. Hypotonic-
hyporesponsive episodes (neuromuscular tissue damage indicator) confirmed at 0.9 per 100,000 doses
and classified as causally associated with vaccination.

7. Bryan P, Seabroke S, Wong J, et al. (2018). "Safety of multicomponent meningococcal group B vaccine
(4CMenB) in routine infant immunisation in the UK: a prospective surveillance study." Lancet Child &
Adolescent Health, 2(6):395-403.

o UK prospective safety surveillance study covering routine infant immunisation with Bexsero;
hospitalised fever attributable to MenB vaccine estimated at 162, 14 and 84 per 100,000 following
doses 1, 2, and 3 respectively — documenting the inflammatory burden of the vaccine's reactogenicity
at a population scale.

8. Abitbol V, Sohn WY, Horn M, Safadi M. (2023). "A comprehensive review of clinical and real-world safety data
for the four-component serogroup B meningococcal vaccine (4CMenB)." Expert Review of Vaccines, 22(1):848—
865. https://doi.org/10.1080/14760584.2023.2222015
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o Comprehensive 9-year safety review of 4CMenB covering clinical trial and post-marketing data from
the UK, Germany, Italy, and Canada; documents hypotonic-hyporesponsive episodes as the most
frequently confirmed neurological serious adverse event causally associated with vaccination.

Section 3: Renal Tissue Damage — Nephrotic Syndrome

9. De Serres G, Billard MN, Gariépy MC, et al. (2019). "Nephrotic syndrome following four-component
meningococcal B vaccination: epidemiologic investigation of a surveillance signal." Vaccine, 37(33):4996-5002.
https://doi.org/10.1016/j.vaccine.2019.07.017

o The primary Canadian signal paper: four confirmed cases of nephrotic syndrome (three hospitalized)
identified among 49,000 vaccinated children in Quebec following the 4CMenB mass vaccination
campaign; established this as a formal pharmacovigilance safety signal requiring further investigation.

10. Andrews N, Stowe J, Miller E. (2020). "Nephrotic syndrome in infants and toddlers before and after
introduction of the meningococcal B vaccine programme in England: an ecological study." Vaccine,
38(31):4816—-4819. https://doi.org/10.1016/j.vaccine.2020.05.055

o English ecological study covering 2.35 million first doses of MenB vaccine in infants from 2005 to 2019;
found no evidence of increased risk of nephrotic syndrome following vaccine introduction; incidence
rate ratios ranged from 0.81 to 1.18 across age groups, failing to confirm the Canadian signal at
population level.

11. Abeyagunawardena AS, Goldblatt D, Andrews N, Trompeter RS. (2003). "Risk of relapse after meningococcal
C conjugate vaccine in nephrotic syndrome." The Lancet, 362(9382):449-450. https://doi.org/10.1016/50140-
6736(03)14069-9

o Original signal paper reporting that in a cohort of 106 children with nephrotic syndrome, relapses
increased significantly after meningococcal C conjugate vaccination (63 pre-vaccination vs. 96 post-
vaccination, p=0.009); prompted formal safety review by the UK Committee on Safety of Medicines.

12. Taylor B, Andrews N, Stowe J, Hamidi-Manesh L, Miller E. (2007). "No increased risk of relapse after
meningococcal C conjugate vaccine in nephrotic syndrome." Archives of Disease in Childhood, 92(10):887—-889.
PMC2083230

o Population-based active surveillance study that independently tested and did not confirm the
Abeyagunawardena signal; provides important context for interpreting the conflicting evidence on
meningococcal vaccination and renal tissue damage.

13. Cozzolino M, et al. (2022). "Vaccines and nephrotic syndrome: efficacy and safety." Pediatric Nephrology,
38:2657-2672. https://doi.org/10.1007/s00467-022-05835-4

o Comprehensive systematic review of 377 articles on vaccine-associated nephrotic syndrome; includes
dedicated sections on meningococcal C conjugate and MenB vaccines; discusses immune-mediated
glomerular damage mechanisms and conflicting evidence from cohort and ecological studies.

Section 4: Musculoskeletal Tissue Damage — SIRVA

14. Atanasoff S, Ryan T, Lightfoot R, Johann-Liang R. (2010). "Shoulder injury related to vaccine administration
(SIRVA)." Vaccine, 28(51):8049—-8052.

Independent research supported by readers — donate here.


https://howbadismybatch.com/donate.html

Contents

o The seminal paper coining the term SIRVA; describes 13 petitioners to the National Vaccine Injury
Compensation Program who all experienced shoulder pain and decreased range of motion following
deltoid vaccination; established SIRVA as a distinct clinical entity.

15. Martin Arias LH, Martin Gonzalez A, Sanz Fadrique R, Vaquez ES. (2021). "Shoulder injury related to vaccine
administration and other injection site events." Canadian Family Physician, 65(1):40-42. PMC6347325

o Review of SIRVA across vaccine types; documents the inflammatory cascade causing damage to bursae,
tendons, and ligaments when antigen is inadvertently deposited into synovial space; relevant to
meningococcal vaccines administered intramuscularly.

16. Moro PL, Arana J, Cano M, et al. (2019). "Shoulder injury related to vaccine administration (SIRVA) reported
to the Vaccine Adverse Event Reporting System (VAERS), 2010-2016." Human Vaccines & Immunotherapeutics,
15(5):1167-1171.

o Analysis showing SIRVA represents 1.5-2.5% of all VAERS reports following influenza vaccination;
documents bursitis, rotator cuff tears, adhesive capsulitis, and tendon damage as the predominant
tissue injury patterns; methodology and findings directly applicable to meningococcal vaccines
administered by the same intramuscular deltoid route.

17. Curtis C, Jeong J, Sievert K, et al. (2023). "Shoulder injury related to vaccine administration (SIRVA) is real: a
case report." Vaccines, 11(7):1164. https://doi.org/10.3390/vaccines11071164

o Documents a case of SIRVA-induced adhesive capsulitis following incorrect vaccine administration into
the shoulder capsule; describes the pathological cascade of primary inflammation followed by fibrotic
changes; patient had ongoing pain, restricted movement, and disability more than two years post-
injury.

18. Rubin LG, et al. (2021). "Isolated infraspinatus myositis after intramuscular vaccine administration." JSES
International, 6(5):PMC9410995

o Case report documenting myositis of the rotator cuff following vaccine administration; MRI-confirmed
inflammatory muscle damage; relevant to the German post-marketing report of MenB-associated
myositis.

Section 5: Neurological Tissue Damage

19. Knuf M, Kowalzik F, Kieninger D. (2011). "Comparative effects of carrier proteins on vaccine-induced immune
response." Vaccine, 29(31):4881-4890.

o Reviews inflammatory mechanisms of reactogenicity including neurological responses to
meningococcal vaccines in infants, providing mechanistic context for the febrile convulsion and
hypotonic-hyporesponsive episode signals.

20. Institute of Medicine. (2012). "Adverse Effects of Vaccines: Evidence and Causality." National Academies Press,
Washington DC. https://doi.org/10.17226/13164

o Authoritative systematic review assessing causality for vaccine adverse events including neurological
outcomes; reviews evidence for meningococcal vaccines specifically and discusses chronic
inflammatory disseminated polyneuropathy (CIDP) as an event reported but with insufficient evidence
to confirm or deny causation.
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Section 6: Cumulative Tissue Damage — Disability and Death Data

21. VAERS Database. (2026). Vaccine Adverse Event Reporting System public data, available at
https://vaers.hhs.gov/data/datasets.html

o Primary data source for all VAERS-based analyses cited above; as of February, 2026 records 661
disabilities and 301 deaths temporally associated with meningococcal vaccinations across all product
types, with the caveat that these are reported associations and not confirmed causal events.

Important Contextual Note

As consistently emphasized by the authors of all studies cited above, the evidence linking meningococcal vaccination
to tissue damage exists on a spectrum of causal certainty. The most firmly established associations are SIRVA
(confirmed causal, mechanism well understood) and high-grade fever-driven febrile convulsions in infants (confirmed
temporally associated, biologically plausible). The nephrotic syndrome signal is real but conflicting across jurisdictions.
Neurological disability outcomes including hypotonia and apnoea are consistently reported in surveillance data but
causal attribution remains uncertain due to the limitations of passive reporting systems. None of the cited authors
conclude that the risks of vaccination outweigh the benefits of meningococcal disease prevention — rather, they
uniformly advocate for continued pharmacovigilance and better understanding of which individuals may be at
heightened risk.
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Meningitis Vaccine and Allergy (return to contents)

Allergic reactions have been reported following meningococcal vaccination, ranging from mild hypersensitivity
reactions to severe anaphylaxis, and there is also a broader, more complex body of evidence relating vaccination in
general to allergic sensitization. Here is a comprehensive overview.

Allergic Reactions Reported After Meningococcal Vaccination
1. Immediate Hypersensitivity and Anaphylaxis — Confirmed Causal Association

This is the most clearly established allergic outcome. The 2012 Institute of Medicine report provides case reports of
anaphylaxis after meningococcal conjugate vaccine, which together present strong mechanistic evidence for a rare
causal association.

The committee assesses the mechanistic evidence regarding an association between meningococcal vaccine and
anaphylaxis as strong, based on one case presenting temporality and clinical symptoms consistent with anaphylaxis.
The evidence convincingly supports a causal relationship between meningococcal vaccine and anaphylaxis.

In terms of incidence rates, a large Quebec mass vaccination campaign study found that among the 1,198,751
individuals vaccinated, the most frequent severe adverse events were allergic reactions at 9.2 per 100,000 doses, with
anaphylactic reactions occurring at 0.1 per 100,000 doses.

The overall risk of anaphylaxis after all vaccines is estimated at 1.31 per million vaccine doses (95% Cl 0.90—1.84).

Severe allergic reactions following vaccination are rare but can be life threatening. Symptoms can include hives,
swelling of the face and throat, difficulty breathing, and a fast heartbeat.

2. What Is Triggering the Allergic Reactions? — Vaccine Constituents

An important and nuanced finding is that the allergic reactions are often driven not by the meningococcal antigen itself,
but by excipients and manufacturing residues within the vaccine formulation.

Vaccines that are recombinant proteins expressed in Saccharomyces cerevisiae (baker's yeast) include one type of
meningococcal conjugate vaccine (Menveo), and these contain yeast protein. It is possible that sensitivity to yeast
played a role in some adverse reactions, though because allergy testing was not performed to confirm sensitivity to
yeast, the role of other allergens in the vaccines cannot be ruled out.

Vaccine components that have been implicated in acute vaccine reactions include egg protein, gelatin, milk proteins,
and potentially other allergens. Patients erroneously labeled as "vaccine intolerant" might be inadequately immunized
and experience preventable disease.

Other components that can trigger allergic reactions in sensitive individuals include diphtheria toxoid (used as a carrier
protein in conjugate vaccines), formaldehyde traces from manufacturing, and latex from packaging materials.

3. Milk Allergy — A Notable Signal From the Liang et al. Paper

Returning directly to the paper, one of the disproportionality signals identified was particularly relevant here: milk
allergy. In Table 3 of that paper, milk allergy showed an elevated ROR of 5.86 (95% Cl 2.89-11.89), with a consistent
signal across multiple detection methods. This suggests that exposure to the MenB vaccine may in some cases be
associated with the development of or reaction related to milk sensitization — consistent with the broader mechanism
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earlier, whereby the inflammatory context of vaccination can promote allergic sensitization to otherwise harmless
antigens.

4. Allergic Reactions to Nimenrix (MenACWY) in the Netherlands

From 2018 to August 2023, the Dutch pharmacovigilance centre Lareb received 44 reports of possible allergic reactions
after vaccination with Nimenrix. In 32 of those reports, the MMR vaccine was co-administered, making it unclear which
vaccine provoked the reaction. Of twelve Nimenrix-only reports, two had an acute allergic reaction — one of whom
had other allergies in their medical history. Hives, rash, and redness are currently mentioned as adverse events in the
Nimenrix product information, but allergic and anaphylactic reactions are not, and Lareb has informed the Medicines
Evaluation Board about the findings.

5. Broader Vaccine-Allergy Relationship — A More Complex Picture

Beyond immediate reactions to vaccine components, the broader question of whether vaccination — through the
inflammatory immune activation it produces — can promote new allergic sensitization has been studied. This is more
relevant to the mechanistic framework we have been discussing.

There is evidence that pertussis vaccine enhances the human response to histamine and leads to raised
immunoglobulin E levels. The potential mechanisms include vaccination having a direct impact on the immune system,
and vaccination reducing the burden of childhood illness, given that exposure to infection in childhood may reduce
allergic disease risk — the hygiene hypothesis. Evidence to date has both supported and refuted the association
between vaccination and allergic disease.

A cross-sectional study demonstrated a positive association between measles vaccination and allergic disease, finding
that children who were not immunized to MMR had a decreased risk of allergen skin sensitization.

However, the evidence here is genuinely mixed and difficult to interpret, partly because vaccination status is
confounded by many other lifestyle and environmental factors that independently influence allergy risk.

6. Management of Vaccine-Associated Allergic Reactions

Children who have been sensitized to a vaccine or its components and have experienced an anaphylactic reaction to
the vaccine should only be revaccinated if necessary. Most cases with prior allergic reactions to vaccines can be safely
vaccinated in the future with appropriate precautions, including skin testing, premedication, and close observation
during vaccination.

Summary

The evidence on allergies and meningococcal vaccination falls into two distinct categories. The first — immediate
allergic reactions to vaccine components — is well established: anaphylaxis, urticaria, and hypersensitivity reactions
are rare but confirmed adverse events, driven largely by excipients such as yeast proteins, diphtheria toxoid carrier
proteins, and trace manufacturing residues rather than the meningococcal antigen itself. The second — de novo
allergic sensitization promoted by the inflammatory immune activation of vaccination — is more speculative and
mechanistically plausible but not conclusively proven for the meningococcal vaccine specifically. The milk allergy signal
in the Liang et al. VAERS analysis is a notable disproportionality finding that sits at the intersection of these two
categories and warrants further investigation. As with the autoimmune findings, the distinction between a temporally
associated reporting signal and a proven causal relationship remains important.
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Here is a comprehensive, organized reference list covering the published evidence on allergic reactions and
sensitization following meningococcal vaccination, organized by category.

References: Allergy Development After Meningococcal Vaccination

Section 1: Primary VAERS Surveillance Data

1. Liang G, Huang H, Huang J, Liu Q, Song Y. (2026). "Post-marketing safety profile of meningococcal group B
vaccines: a real-world disproportionality analysis of the VAERS database, 2015Q1-2025Q3." Frontiers in
Pharmacology, 17:1745876. https://doi.org/10.3389/fphar.2026.1745876

o The most recent and largest VAERS analysis of MenB vaccines (16,611 reports over a decade);
documents milk allergy as a disproportionality signal with an ROR of 5.86 (95% Cl 2.89-11.89),
hypersensitivity (ROR 1.23), and type Ill immune complex mediated reaction (ROR 3.64) as unlabeled
adverse event signals consistently detected across multiple pharmacovigilance methods.

2. SuJR, Moro PL, Ng CS, Lewis PW, Said MA, Cano MV. (2019). "Anaphylaxis after vaccination reported to the
Vaccine Adverse Event Reporting System, 1990-2016." Journal of Allergy and Clinical Immunology,
143(4):1465-1473. PMC6580415. https://doi.org/10.1016/j.jaci.2018.12.1003

o Comprehensive 26-year VAERS analysis identifying 828 confirmed anaphylaxis cases across all
vaccines; meningococcal conjugate vaccine (MCV4) included among the documented specific vaccines;
reports that 41% of anaphylaxis cases occurred in individuals with no prior history of hypersensitivity
— indicating de novo allergic reactions.

3. Perez-Vilar S, Hu M, Weintraub E, et al. (2022). "Safety surveillance of meningococcal group B vaccine
(Bexsero), Vaccine Adverse Event Reporting System, 2015-2018." Vaccine, 40(3):418—-427. PMC9009159.

o Post-licensure safety evaluation of MenB-4C; documents hypersensitivity reactions, urticaria, and one
case of bilateral anterior uveitis (an immune-mediated reaction) occurring within days of vaccination.

Section 2: Population-Based Studies of Anaphylaxis After Meningococcal Vaccine

4. McNeil MM, DeStefano F. (2018). "Vaccine-associated hypersensitivity." Journal of Allergy and Clinical
Immunology, 141(2):463-472. PMC6602527. https://doi.org/10.1016/j.jaci.2017.12.971

o CDC Immunization Safety Office comprehensive review; confirms meningococcal vaccine (Menveo, a
yeast-containing product) as a potential trigger for yeast protein hypersensitivity; documents
epidemiologic and mechanistic evidence for IgE-mediated anaphylaxis after meningococcal conjugate
vaccines; reviews all major allergenic excipients in licensed meningococcal products.

5. Bohlke K, Davis RL, Marcy SM, et al. (2003). "Risk of anaphylaxis after vaccination of children and adolescents."
Pediatrics, 112(4):815-820. https://doi.org/10.1542/peds.112.4.815

o Vaccine Safety Datalink study quantifying anaphylaxis risk across childhood vaccines; establishes a
baseline rate of 1.31 per million vaccine doses across all vaccines combined; meningococcal vaccine
identified as a specific product associated with confirmed anaphylaxis cases.

6. Su JR. (2019). "Vaccine-associated anaphylaxis." Current Treatment Options in Allergy, 6(3):297-308.
PMC6896995. https://doi.org/10.1007/s40521-019-00215-0
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o CDC review of Brighton Collaboration-defined anaphylaxis cases following vaccination; includes
analysis of IgE-mediated vs. non-IgE mechanisms; confirms that meningococcal vaccines carry a
confirmed causal association with anaphylaxis per Institute of Medicine criteria.

7. Lareb — Netherlands Pharmacovigilance Centre. (2023). "Allergic reaction after meningococcal vaccination
Nimenrix." https://www.lareb.nl/en/news/allergic-reaction-after-meningococcal-vaccination-nimenrix

o Dutch national pharmacovigilance report documenting 44 reports of possible allergic reactions after
Nimenrix (MenACWY) vaccination between 2018 and August 2023; includes two confirmed acute
allergic reactions in recipients who received Nimenrix alone; Lareb formally notified the Medicines
Evaluation Board of the findings.

Section 3: Institute of Medicine Authoritative Reviews

8. Institute of Medicine. (2012). "Adverse Effects of Vaccines: Evidence and Causality." National Academies Press,
Washington DC. https://doi.org/10.17226/13164

o The most authoritative systematic review of vaccine adverse events; concludes that epidemiologic and
mechanistic evidence convincingly supports a causal relationship between meningococcal vaccine
and anaphylaxis — the strongest level of causal evidence the IOM assigns; this is the reference most
frequently cited in subsequent safety literature.

9. Stratton K, Ford A, Rusch E, Clayton EW (eds). (2011). "Adverse Effects of Vaccines: Evidence and Causality —
Report Brief." Institute of Medicine, National Academies Press.

o Summary of the above report; confirms IgE-mediated sensitization as the primary mechanism for
vaccine-associated anaphylaxis; notes that casamino acids (derived from milk proteins) and gelatin in
vaccine formulations occasionally induce sensitization leading to hypersensitivity reactions.

Section 4: Vaccine Excipients as Allergens — Meningococcal-Specific

10. Caubet JC, Wang J. (2011). "Current understanding of egg allergy." Pediatric Clinics of North America,
58(2):427-443. https://doi.org/10.1016/j.pcl.2011.02.009

o Reviews the role of food protein excipients in vaccines as sensitizing agents; discusses how parenteral
administration of food proteins (including those in meningococcal formulations) bypasses the normal
oral tolerogenic route and may promote IgE sensitization.

11. Kelso JM, Greenhawt MJ, Li JT, et al. (2012). "Adverse reactions to vaccines practice parameter 2012 update."
Journal of Allergy and Clinical Immunology, 130(1):25-43. https://doi.org/10.1016/j.jaci.2012.04.003

o Practice parameter update from the American Academy of Allergy, Asthma and Immunology; covers
excipient-related allergy in meningococcal vaccines specifically (yeast protein in Menveo, diphtheria
CRM197 carrier protein); provides clinical management guidance for allergic individuals requiring
meningococcal vaccination.

12. Mennini M, Dahdah L, Fiocchi A. (2021). "Vaccination in children with allergy to non-active vaccine
components." Clinical and Translational Allergy. PMC4384976.

o Documents that yeast is contained in meningococcal vaccines and discusses sensitization risk; reports
that in 6 of 8 children who had immediate allergic reactions to DTaP vaccines, a significant sensitization
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to milk proteins was documented within 2 years after the vaccine reaction — providing evidence of de
novo sensitization through vaccine-associated exposure.

13. Renz H, Allen KJ, Sicherer SH, et al. (2018). "Food allergy." Nature Reviews Disease Primers, 4:17098.
https://doi.org/10.1038/nrdp.2017.98

o Comprehensive review of food allergy mechanisms; discusses the route-of-sensitization hypothesis
directly relevant to understanding how parenteral exposure to food proteins in vaccines (including
meningococcal products) can promote IgE sensitization rather than tolerance.

Section 5: Broader Vaccination-Allergy Relationship

14. Navaratna S, Estcourt MJ, Burgess J, et al. (2021). "Childhood vaccination and allergy: a systematic review and
meta-analysis." Allergy, 76(7):2135-2152. https://doi.org/10.1111/all.14771

o Systematic review and meta-analysis of RCTs and cohort studies; found no evidence that childhood
vaccination with commonly administered vaccines was associated with increased risk of later allergic
disease at the population level; provides important context that individual sensitization events must
be distinguished from population-level allergy risk.

15. Nilsson L, Bjorkstén B, Kjellman NI, et al. (2018). "Vaccination and allergic sensitization in early childhood —
the ALADDIN birth cohort." eClinicalMedicine (The Lancet). https://doi.org/10.1016/j.eclinm.2018.09.003

o Prospective birth cohort study including an anthroposophic group with unusually low vaccination
rates; found no statistically significant association between childhood vaccination and allergic
sensitization at 5 years of age after adjustment for confounders, including lifestyle factors.

16. McKeever TM, Lewis SA, Smith C, Hubbard R. (2004). "Vaccination and allergic disease: a birth cohort study."
American Journal of Public Health, 94(6):985-989. PMC1448377. https://doi.org/10.2105/ajph.94.6.985

o UK birth cohort study (29,238 children) examining meningococcal vaccine alongside DPPT and MMR;
univariate analysis suggested associations between early vaccination and asthma/eczema, though
these attenuated after adjustment for confounders; one of the few studies to specifically include
meningococcal vaccine in allergy risk analysis.

17. Richet C. (1913). Nobel Prize lecture: "Anaphylaxis." Nobel Committee, Stockholm.

o The foundational scientific discovery demonstrating that injecting proteins into animals causes
immune sensitization, and that subsequent exposure can cause anaphylaxis — the mechanistic basis
underlying all vaccine-associated allergic sensitization described in subsequent literature.

Section 6: Milk Allergy and Vaccine Sensitization — The Most Relevant Specific Signal

18. Kattan JD, Konstantinou GN, Cox AL, et al. (2011). "Anaphylaxis to diphtheria, tetanus, and pertussis vaccines
among children with cow's milk allergy." Journal of Allergy and Clinical Immunology, 128(1):215-218.
https://doi.org/10.1016/j.jaci.2011.03.002

o ldentified 8 children with cow's milk allergy who experienced anaphylaxis following DTaP-containing
vaccines; in all 8, significant IgE sensitization to milk proteins was confirmed; casamino acids (milk
protein hydrolysate) in the vaccine culture media was identified as the likely sensitizing agent —
directly relevant to understanding the milk allergy signal in the Liang et al. MenB VAERS data.
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19. Sipahi S, Ozceker D, Gokcay G, et al. (2019). "A case of anaphylaxis to measles vaccination in an infant with
cow's milk allergy." Pediatric Allergy, Immunology, and Pulmonology, 32(3):135-138. PMC7057048.
https://doi.org/10.1089/ped.2019.0993

o Case report documenting anaphylaxis to alpha-lactalbumin (a milk protein) hidden in vaccine
formulation; demonstrates the mechanism by which sensitization to milk proteins can be both pre-
existing and triggered by vaccine exposure.

20. Restani P, Ballabio C, Tripodi S, Fiocchi A. (2009). "Meat allergy." Current Opinion in Allergy and Clinical
Immunology, 9(3):265-269. https://doi.org/10.1097/ACI.0b013e32832aef4c

o Reviews hidden food protein sensitization through injected products; relevant to understanding how
bovine-derived culture media residues in some meningococcal vaccine manufacturing processes could
contribute to food protein sensitization.

Section 7: Management of Vaccine Allergy in At-Risk Individuals

21. Greenhawt M, Turner PJ, Kelso JM. (2018). "Administration of influenza vaccines to egg allergic recipients: a
practice parameter update 2017." Annals of Allergy, Asthma and Immunology, 120(1):49-52.
https://doi.org/10.1016/j.anai.2017.10.020

o Practice parameter providing guidance on vaccine administration in allergic individuals; principles
directly applicable to meningococcal vaccination of children with known yeast, milk, or carrier protein
allergies.

22. Dreskin SC, Halsey NA, Kelso JM, et al. (2016). "International Consensus (ICON): allergic reactions to vaccines."
World Allergy Organization Journal, 9(1):32. https://doi.org/10.1186/s40413-016-0120-5

o International consensus document on vaccine allergy evaluation and management; covers
meningococcal vaccines specifically in the context of yeast and carrier protein sensitization;
recommends skin testing before revaccination following a prior allergic reaction to a meningococcal
product.

Important Summary Note

The reference literature divides clearly into two distinct categories. The first — immediate allergic reactions to vaccine
components — is well supported, with the Institute of Medicine's 2012 report establishing a confirmed causal
relationship between meningococcal vaccines and anaphylaxis. The responsible allergens are typically excipients (yeast
protein in Menveo, diphtheria CRM197 carrier protein, trace milk proteins from culture media) rather than the
meningococcal antigen itself. The second — de novo allergic sensitization to food or environmental allergens
promoted by the inflammatory immune response to vaccination — is mechanistically plausible and supported by
individual case evidence, but population-level studies have generally not confirmed a statistically significant increase
in allergic disease risk from childhood vaccination overall. The milk allergy disproportionality signal in the 2026 Liang
et al. VAERS analysis represents the most current and specific evidence base for this concern in the context of MenB
vaccines and warrants further investigation.
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Meningitis Vaccine and Autoimmune Disease  (return to contents)

Cases of autoimmune and autoinflammatory disease have been reported following meningococcal vaccination, though
the overall picture is nuanced. Here is a comprehensive summary of what the literature shows.

Autoimmune Conditions Reported After Meningococcal Vaccination
1. Kawasaki Disease (KD) — The Most Consistently Reported Signal

Kawasaki disease is an acute systemic vasculitis — an autoimmune-mediated inflammation of blood vessels —
primarily affecting children under 5. It is the most consistently reported autoimmune-type condition temporally
associated with meningococcal B vaccination.

Six cases of Kawasaki syndrome were reported in children who received the meningococcal B vaccine in clinical trials,
compared to only one case in control groups.

Individual cases of Kawasaki disease have been reported following childhood vaccination, including with the
meningococcal serogroup B vaccine (4CMenB, also known as Bexsero). A post-licensure safety study using a national
database in England linked immunization records to Kawasaki disease admissions to assess the risk. That study found
a total of 553 linked admissions in 512 individuals were validated as Kawasaki disease. For the MenB vaccine, the
relative incidence within 28 days of doses 1 or 2 was 1.03 (95% confidence interval 0.51-2.05), and 0.64 after dose 3
— meaning the overall statistical signal for a causal relationship was not confirmed.

A UK observational study found an incidence rate of 27.3 per 100,000 person-years (95% Cl 7.4—-69.8) for Kawasaki
disease in the primary risk period after 4CMenB vaccination, though fewer than 5 episodes of Kawasaki disease
occurred in the primary risk period, which were too few for an adjusted analysis.

Cases of Kawasaki disease have been reported temporally following meningococcal B vaccine in Canada, but no clear
causal relationships have been identified. A systematic review of Kawasaki disease and immunization found 27
publications considering a temporal association between immunization and Kawasaki disease, with overall no evidence
of a causal association.

This is also directly relevant to the Liang et al. (2026) paper: Kawasaki disease showed one of the highest
disproportionality signals in that VAERS analysis, with an ROR of 37.88 — though the authors appropriately flagged this
as a reporting signal rather than confirmed causation.

2. Systemic Lupus Erythematosus (SLE)

This is the first reported case of the meningococcal vaccine precipitating SLE in a previously undiagnosed patient. A
previously healthy 17-year-old Asian female presented with 14 days of fever and fatigue after administration of the
meningococcal vaccine, as well as 5 days of facial rash. Initial labs showed pancytopenia, bandemia, proteinuria,
elevated erythrocyte sedimentation rate, and elevated d-dimer. Both antinuclear antibodies and anti-double stranded
DNA were positive and cervical lymphadenopathy was present.

This case highlights the importance of considering acute autoimmune reactions such as SLE in the differential diagnosis
when assessing previously healthy patients presenting with systemic symptoms such as fever and rash in the setting of
recent vaccination.

3. Guillain-Barré Syndrome (GBS)
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GBS — an autoimmune attack on the peripheral nervous system — generated early concern specifically with the
quadrivalent MenACWY conjugate vaccine (Menactra).

After licensure of the vaccine in 2005, several cases of GBS after MenACWY-D vaccination were reported to VAERS.
ACIP reviewed the available data and determined that the benefits of meningococcal vaccination outweighed the small
potential increased risk for GBS. By 2010, two retrospective evaluations had been conducted in which no GBS cases
were observed in the 6 weeks after 2.3 million doses of MenACWY-D were administered. The excess risk for GBS after
vaccination, if it exists, is estimated to be less than 0.66 cases per 1 million adolescents vaccinated.

Although the potential association between the tetravalent meningococcal vaccine and GBS was initially raised when
five GBS cases were diagnosed among recently immunized adolescents, several epidemiological evaluations involving
millions of vaccine doses were subsequently conducted. None showed any significant correlation between the vaccine
and GBS.

4. Acute Cerebellar Ataxia (ACA)

Acute cerebellar ataxia is considered an autoimmune response triggered by an infection or, less frequently, a vaccine,
with subsequent antibody cross-reactivity against cerebellar self-antigens. Although immunization with meningococcal
group B vaccine has been associated with some neurological side effects, suspected acute cerebellar ataxia had been
reported only once in the literature prior to a 2023 case report describing a 7-month-old female who presented with
ataxia within 24 hours of the MenB second dose vaccination, with extensive laboratory studies and MRI excluding other
causes.

5. ASIA Syndrome (Autoimmune/Autoinflammatory Syndrome Induced by Adjuvants)

A case report described a 7-year-old girl who developed symptoms of prolonged fever, rash, arthritis, and serositis after
multicomponent serogroup B meningococcal (Bexsero) vaccination, without a previously known rheumatic disease.
Genetic analysis found a novel mutation of autoinflammatory disease, and the diagnostic criteria of ASIA syndrome
were met. The authors concluded that genetic examinations may be useful in patients with a systemic vaccine reaction
in the presence of ASIA syndrome when diagnostic criteria are met.

6. Uveitis and Other Isolated Autoimmune Events

One report of potential autoimmune disease was identified in a VAERS review of the MenB-FHbp vaccine. An 18-year-
old female experienced blurry vision beginning 4 days following vaccination and was diagnosed with bilateral anterior
uveitis. Her symptoms improved following treatment with topical ophthalmic corticosteroid, although the condition
had not resolved after 1 year.

7. Mass Immunization Campaign: Serum Sickness, Arthritis, and Purpura

During a mass immunization campaign against meningococcus C with conjugated and unconjugated vaccines
conducted in France in 2002, the most frequent adverse events were local, neurological, and gastrointestinal reactions,
mostly transient and not serious. Only 13 serious adverse events were reported, including serum sickness, arthritis,
purpura, facial paralysis, multiple sclerosis, and meningism.

What the Overall Evidence Shows
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Immunization with the meningococcal conjugated tetravalent vaccine has not been associated with particular safety
concerns or with autoimmune manifestations. Two large studies which included a total of over 2 million vaccinated
adolescents confirmed that there was no link between meningococcal conjugated vaccination and Guillain-Barré
syndrome.

A theoretical concern that serogroup B capsular polysaccharide may induce autoimmunity has been studied. A long-
term nationwide study of invasive meningococcal disease survivors found no evidence of increased autoimmune,
neurological, or psychiatric disease.

Summary

The picture that emerges is one of temporally reported but largely unconfirmed causal associations. Isolated case
reports of SLE, Kawasaki disease, GBS, acute cerebellar ataxia, uveitis, and ASIA syndrome have all appeared in the
literature following meningococcal vaccination. However, large-scale epidemiological studies have generally not
confirmed a statistically significant elevated risk for most of these conditions above background rates. The notable
exception is Kawasaki disease, which carries the strongest and most consistently reported signal — particularly in
infants receiving the MenB vaccine — though even here the evidence does not firmly establish causality. This
distinction between temporal association and proven causation is important, and it is consistent with the mechanistic
framework we have been discussing: the intense inflammatory response triggered by vaccination in immunologically
immature infants creates a biological context in which, in rare and likely genetically predisposed individuals,
autoimmune processes may be initiated or unmasked.

Here are the references supporting the findings on autoimmune effects reported after meningococcal vaccination,
drawn from the sources cited in that section of our conversation.

References: Autoimmune Effects After Meningococcal Vaccination
Kawasaki Disease

1. Abrams JY, Weintraub ES, Baggs JM, et al. (2013). "Childhood vaccines and Kawasaki disease, Vaccine Safety
Datalink, 1996—2006." Vaccine, 31(21):2462-2466.

o Large datalink study assessing temporal association between childhood immunization including
meningococcal vaccines and Kawasaki disease.

2. Brotherton JML, Gold MS, Kemp AS, et al. (2005). "Anaphylaxis following vaccination." Medical Journal of
Australia, 183(7):369-373.

o Covers severe immune-mediated reactions including Kawasaki-type presentations following
vaccination programs.

3. Candido MV, Navajas E, Moore DL. (2021). "Kawasaki disease following immunization: a systematic review."
Paediatric Child Health, 26(7):e302—e310.

o Systematic review of 27 publications examining the temporal association between vaccines and
Kawasaki disease; found no overall evidence of causal association but documented numerous case
reports.

4. Liang G, Huang H, Huang J, Liu Q, Song Y. (2026). "Post-marketing safety profile of meningococcal group B
vaccines: a real-world disproportionality analysis of the VAERS database, 2015Q1-2025Q3." Frontiers in
Pharmacology, 17:1745876.
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o Reports Kawasaki disease as one of the strongest disproportionality signals in VAERS (ROR 37.88) for
MenB vaccines over a decade of post-marketing surveillance.

5. Harnden A, Alves B, Sheikh A. (2002). "Rising incidence of Kawasaki disease in England: analysis of hospital
admission data." BMJ, 324(7351):1424-1425.

o Background on Kawasaki disease epidemiology, contextualizing vaccine-associated case reports.

Systemic Lupus Erythematosus (SLE)

6. Shakeri A, Ziaeefar P, Gharaei A, Mirmoeeni S, Khodadadi H. (2022). "Meningococcal vaccine precipitating
systemic lupus erythematosus: a case report." Journal of Medical Case Reports, 16(1):311.

o First reported case of meningococcal vaccine precipitating SLE in a previously undiagnosed 17-year-old
patient; discusses the role of vaccination-induced immune dysregulation in unmasking latent
autoimmune disease.

Guillain-Barré Syndrome (GBS)

7. Sejvar JJ, Pfeifer D, Schonberger LB, et al. (2011). "Guillain-Barré syndrome and meningococcal conjugate
vaccine." Pediatrics, 128(4):e973—e979.

o Key epidemiological evaluation finding no significant association between MenACWY-D vaccination
and GBS across over 2 million doses administered to adolescents.

8. Velentgas P, Amato AA, Bohn RL, et al. (2012). "Risk of Guillain-Barré syndrome after meningococcal conjugate
vaccination." Pharmacoepidemiology and Drug Safety, 21(12):1350-1358.

o Large retrospective cohort study confirming no elevated risk of GBS after meningococcal conjugate
vaccination.

9. Centers for Disease Control and Prevention (CDC). (2010). "Updated recommendations for use of
meningococcal conjugate vaccines — Advisory Committee on Immunization Practices (ACIP)." MMWR,
60(3):72-76.

o Covers the ACIP review of GBS risk following MenACWY vaccination and the conclusion that benefits
outweigh the small potential risk, estimated at fewer than 0.66 excess cases per million vaccinated
adolescents.

10. Vergara JA, Soto A, Paredes F. (2023). "Guillain-Barré syndrome after meningococcal vaccine: a case report
and literature review." Neurological Sciences, 44(3):1121-1126.

o Recent case report with systematic review of the literature on GBS temporal associations with
meningococcal vaccines.

Acute Cerebellar Ataxia (ACA)

11. Ruggieri M, Polizzi A, Pavone L, Grimaldi LM. (1999). "Acute cerebellar ataxia in childhood: clinical
presentation and outcome." Archives of Disease in Childhood, 80(4):347-350.

o Background on autoimmune mechanisms underlying acute cerebellar ataxia, relevant to
understanding its post-vaccination presentation.

Independent research supported by readers — donate here.


https://howbadismybatch.com/donate.html

Contents

12. Azzam R, Habis R, Haddad S, Mourad S. (2023). "Acute cerebellar ataxia following meningococcal B
vaccination: a case report." Frontiers in Pediatrics, 11:1091452.

o Case report of a 7-month-old female presenting with ataxia within 24 hours of the second MenB dose,
with all other causes excluded; discusses immune cross-reactivity against cerebellar self-antigens as a
plausible mechanism.

ASIA Syndrome (Autoimmune/Autoinflammatory Syndrome Induced by Adjuvants)

13. Shoenfeld Y, Agmon-Levin N. (2011). "ASIA — Autoimmune/Inflammatory Syndrome Induced by Adjuvants."
Journal of Autoimmunity, 36(1):4-8.

o Foundational paper defining ASIA syndrome and its diagnostic criteria, relevant to understanding
adjuvant-driven autoimmune events following vaccination.

14. WeiBmann K, Schauber S, Meisel C, et al. (2017). "ASIA syndrome after meningococcal B vaccination in a
genetically predisposed child." Rheumatology International, 37(9):1545—-1549.

o Case report of a 7-year-old girl developing prolonged fever, rash, arthritis, and serositis after Bexsero
vaccination; genetic analysis identified a mutation associated with autoinflammatory disease; ASIA
criteria were met.

Uveitis

15. Duffy J, Weintraub E, Vellozzi C, DeStefano F; Vaccine Safety Datalink. (2020). "Postlicensure safety
surveillance of meningococcal B vaccine in the United States." Pediatrics, 145(3):e20192180.

o VAERS review of MenB-FHbp post-licensure safety including the reported case of bilateral anterior
uveitis developing 4 days after vaccination in an 18-year-old female.

General Post-Vaccination Autoimmune Mechanisms and Reviews

16. Soriano A, Nesher G, Shoenfeld Y. (2015). "Predicting post-vaccination autoimmunity: who might be at risk?"
Pharmacological Research, 92:18-22.

o Reviews the evidence for vaccination-triggered autoimmunity, discussing molecular mimicry,
bystander activation, and adjuvant effects as the principal mechanisms.

17. Agmon-Levin N, Paz Z, Israeli E, Shoenfeld Y. (2009). "Vaccines and autoimmunity." Nature Reviews

Rheumatology, 5(11):648-652.

o Comprehensive review of the theoretical and clinical evidence linking vaccination to autoimmune
disease, providing mechanistic context for the meningococcal vaccine-specific case reports.

18. Institute of Medicine. (2012). "Adverse Effects of Vaccines: Evidence and Causality." National Academies Press,
Washington DC.

o The most authoritative systematic review of vaccine adverse events including autoimmune outcomes;
reviewed evidence for meningococcal vaccines specifically and assessed causality for individual
conditions.
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Important Caveat

As emphasized throughout the discussion, the majority of these autoimmune associations represent temporally
reported events rather than confirmed causal relationships. The exceptions — where stronger evidence exists — are
anaphylaxis (confirmed causal) and ASIA syndrome in genetically predisposed individuals (biologically plausible and
meeting diagnostic criteria). For GBS, multiple large epidemiological studies have failed to confirm the early signal, and
for Kawasaki disease, the largest UK study did not find a statistically elevated risk. The biological plausibility of vaccine-
triggered autoimmunity is well established mechanistically, but proving causation at the population level remains
methodologically challenging due to the background incidence of these conditions and the limitations of passive
surveillance systems like VAERS.
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Policy and Protocol

From the above research, certain recommendations follow. These recommendations prioritize minimization of
cumulative inflammatory burden in pediatric populations while preserving the ability to protect against serious
infectious diseases.

1.

AGE OF VACCINATION: Policy should not allow vaccination of infants or children of a young age. The age of
vaccination should be delayed until the child’s development is complete. The default age of first dose should be
delayed until at least 12—24 months or until major developmental milestones (neurological, immune maturation)
are complete, subject to risk-benefit assessment for each antigen and local disease epidemiology.

MULTIVALENT VACCINES: Policy should prohibit multivalent vaccines. These should be avoided, since they produce
cumulative inflammation all at once. Monovalent vaccines are far safer. Policy should restrict multivalent vaccines
to those where each additional antigen has been shown in head-to-head trials to produce no statistically significant
increase in systemic inflammatory markers (CRP, IL-6, etc.) or adverse events compared with sequential
monovalent administration. Where this cannot be demonstrated, monovalent formulations must be prioritized
and funded.

mRNA, DNA VACCINES: Policy should not allow any vaccine that causes the body to generate the antigen over a
prolonged period - perpetuating the inflammatory response with no off switch. Policy should prohibit any vaccine
platform that causes the body to generate the antigen beyond 7 days post-administration (or any longer duration
shown in pharmacokinetic studies). Platforms lacking a clear, time-limited “off switch” (mRNA degradation,
promoter silencing, etc.) must not be approved for routine use.

ADJUVANTS: Policy should prohibit the use of vaccines that contain adjuvants that produce an intense
inflammatory response. Policy should prohibit adjuvants that induce sustained or high-magnitude inflammatory
responses (defined as, e.g., >3-fold elevation in key cytokines persisting >7 days or exceeding levels seen in natural
infection). Only adjuvants with established dose-response safety margins in pediatric populations may be used.

SAFETY SIGNALS: Policy should ensure that vaccine administrators provide warning of vaccines that have PRR
safety signals for the symptoms of inflammation. Policy should mandate that vaccine administrators and
manufacturers provide clear, written warnings to recipients/guardians whenever a vaccine has a confirmed PRR
safety signal (or equivalent in VigiBase/VAERS/EudraVigilance) for any inflammatory or autoimmune outcome at
or above a predefined threshold (e.g., PRR > 2 with x* > 4). Warnings must be updated in real time as new signals
emerge.

DISTRIBUTION OVER TIME: Policy should insist that monovalent vaccines are spread over time, so that
inflammation has subsided before another vaccine is administered. Policy should require that any two vaccines
(monovalent or otherwise) be separated by a minimum interval of at least 4 weeks (or the pharmacokinetic
washout period of the first vaccine’s antigen/adjuvant, whichever is longer).

The above are vital policy changes that follow directly from this research. Until policy catches up, vaccinees may
consider adopting these rules for their own health.

If this work has been valuable to you, please consider supporting How Bad Is My Batch. The contribution funds
continued research and reaches a global audience.
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