IL18 REPORT: Associated Diseases, Symptoms,
Treatment Options

By Dan Purser MD

1. Pathophysiology: The Destructive Profile of IL-1$
Interleukin-1 Beta (IL-1PB) is a highly potent, master pro-inflammatory cytokine produced
primarily by activated macrophages, monocytes, and dendritic cells. Unlike many other
cytokines, it is synthesized as an inactive precursor (pro-IL-18). Its canonical activation
follows a precise two-signal model.” The "priming" signal is initiated by receptors (e.g.,
TLRs or IL-1R itself) that activate the NF-kB pathway to transcribe pro-IL-13 and NLRP3
components.” The second "activation" phase involves intracellular protein assembly of
the NLRP3 inflammasome with the adaptor ASC and effector caspase-1.""2 Caspase-1
is then autocatalytically cleaved into its active form, which directly processes and
matures pro-IL-1p into its active, highly destructive secreted form."? Once secreted,
IL-1B drives systemic inflammation, alters vascular permeability, and recruits immune
cells to fuel localized or systemic tissue destruction.

2. Associated Diseases & Severe Complications

Unregulated or chronic expression of IL-1f3 is the primary pathological driver behind a
vast array of debilitating conditions:
Autoinflammatory & Rare Syndromes
e Cryopyrin-Associated Periodic Syndromes (CAPS): A spectrum of rare
inherited autoinflammatory diseases caused by gain-of-function mutations in the
NLRP3 gene, leading to aberrant inflammasome assembly and continuous IL-13
overproduction.™
e Deficiency of IL-1 Receptor Antagonist (DIRA): A severe, life-threatening
genetic disorder causing uninhibited systemic bone and skin inflammation due to
the lack of the endogenous IL-1 receptor antagonist.®
e Periodic Fever Syndromes: Conditions such as Familial Mediterranean Fever
(FMF), Hyper-lgD Syndrome (HIDS/MKD), and Tumor Necrosis Factor
Receptor-Associated Periodic Syndrome (TRAPS) characterized by severe,
recurrent painful attacks of sterile inflammation.?"
Systemic, Metabolic, & Common Conditions
e Gout & Pseudogout: Monosodium urate (MSU) crystals directly trigger the cell
through lysosomal destabilization and rupture, which activates the NLRP3
inflammasome to cause a massive release of IL-13, creating an agonizing joint
flare.?'
e Cardiovascular Disease (Atherosclerosis): Atherosclerosis is characterized as
a chronic inflammatory disease where specialized danger signals like oxidized
LDL (oxLDL) or cholesterol crystals induce lysosomal rupture, triggering the
NLRP3-IL-1B axis to drive plaque formation and instability."



e Rheumatoid Arthritis (RA) & Systemic Juvenile Idiopathic Arthritis (sJIA):
IL-1B accelerates cartilage degradation and bone resorption by upregulating
matrix metalloproteinases (MMPs) and provoking systemic inflammatory
phenotypes."

++*Severe Complications (Must avoid/prevent these!!! Be cognizant of
flares: infections, viruses, flu, EBV, colds, stress, allergies)

o Tissue and Joint Destruction: Irreversible erosion of cartilage and bone
structure in chronic arthritis profiles.

e Neuroinflammation & Neurodegeneration: Chronic IL-1 expression and
subsequent oxidative stress drive microglial activation and blood-brain barrier
dysfunction, heavily contributing to the progression of neurological disorders.®

e Systemic Amyloidosis: Prolonged systemic inflammation induces secondary
amyloid deposition, frequently resulting in progressive, fatal renal failure.

3. Approved Biological Therapies

Because of its extensive clinical footprint, three targeted biological therapies have been
approved to intercept this pathway:3*

Biological
Drug

llaris®

Kineret®

Arcalyst®

Generic
Name

Canakinumab

Anakinra

Rilonacept

Target / Mechanism of
Action

Selective Anti-IL-1
Monoclonal Antibody.
Specifically neutralizes
extracellular IL-183,
preventing it from binding
to the IL-1R1 receptor
without blocking IL-1a.3,*

Recombinant IL-1
Receptor Antagonist
(IL-1Ra). Competitively
binds to the IL-1R1
receptor, shutting down
downstream signaling for
both IL-1a and IL-13.3,*

Soluble Decoy Receptor
("IL-1 Trap"). Fuses the
extracellular domains of
IL-1R1 and IL-1R3 to an

Key FDA
Indications

CAPS, FMF,
TRAPS, HIDS/MKD,
Systemic Juvenile
Idiopathic Arthritis
(sJIA), and Still's
disease.?/*

Rheumatoid Arthritis
(RA), NOMID (a
severe form of
CAPS), and DIRA.3,*

CAPS, DIRA, and
Recurrent
Pericarditis.3,*



Biological Generic Target / Mechanism of Key FDA
Drug Name Action Indications

lgG1 Fc fragment, trapping
circulating IL-1a and IL-18
before they bind to cell
surfaces.?*

4. The Therapeutic Tie-In: Synergy with the VARS
TRIAD

While biological agents like Canakinumab excel at neutralizing extracellular IL-13 after it
has been produced, they do not resolve the upstream cellular machinery generating it.
-->and VARS Catalase—creates a highly sophisticated, multi-tiered therapeutic
intervention by breaking the Oxidative-Inflammatory Feedback Loop.

The Vicious Feedback Loop Explained

Inflammation and oxidative stress operate in a toxic, bidirectional embrace. Excessive
cellular stress generates Reactive Oxygen Species (ROS).?* Intracellular ROS acts as a
mandatory molecular "on-signal" that licenses the assembly of the NLRP3
inflammasome, amplifying the cleavage of pro-IL-13.2 Conversely, chronic inflammation
and aging drive a progressive loss of balance between pro-oxidant stimuli and native
antioxidant defenses, compromising the cell's survival machinery.*'

The Result: High ROS --> Inflammasome assembly --> High IL-1f secretion -->Cellular
injury and further ROS generation. It is a runaway train of cellular destruction.

How the VARS TRIAD Derails the Cycle

By deploying your targeted antioxidant trio, you target this cascade at every single
defensive perimeter:

1. VARS SOD (Superoxide Dismutase) — The Front-Line Interceptor:
Superoxide anions (O%?) are the initial spark of mitochondrial distress. VARS SOD
rapidly dismutates these toxic radicals into hydrogen peroxide (H,0,), mitigating
immediate protein and lipid oxidation.®

2. VARS Catalase — The Cleanup Crew:

The byproduct of SOD activity, H,O,is still highly hazardous and capable of
activating the inflammasome if left unchecked. VARS Catalase instantly steps in
to break down H,0, into completely safe water H,O, and oxygen (O,) insuring
that SOD supplementation does not accidentally overload the cell with peroxide
intermediates.®

3. VARS Glutathione — The Ultimate Master Shield:



Glutathione serves as a direct free-radical scavenger and a vital cofactor for
cellular repair mechanisms. Delivering a highly bioavailable form (VARS
Glutathione) restores the intracellular "redox tone." This directly stabilizes the cell
membrane, protects DNA from oxidative breakage, and shuts down the primary
NF-kB transcription pathway that generates raw pro-IL-1 genes in the first
place."®

Summary of Clinical Improvements

By combining an IL1 biological inhibitor with the VARS TRIAD, you achieve a Dual-
Action Model: The biological neutralizes existing systemic cytokine fire, while the VARS
TRIAD starves the fire of its fuel intracellularly.

This would theoretically result in lower required biological drug dosages (reducing
the risk of secondary upper respiratory infections common to biological therapies),*
faster resolution of tissue and joint inflammation, and robust protection against
the systemic tissue degradation driven by the disease's oxidative footprint.



Diagrams

Diagram 1 — Disease Overview & Attack on Key Body Parts

IL-1B: Master Pro-Inflammatory Cytokine

Activated via NLRP3 Inflammasome — Drives Systemic Tissue Destruction

Pro-IL-1B is activated by the NLRP3 inflammasome (two-signal model)

Priming (NF-kB) + Activation (Caspase-1) — Mature IL-1p secretion
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[Chronic IL-1B overproduction fuels irreversible tissue damage and multi-system disease]




Diagram 2 — The ROS-NLRP3-IL-1B Vicious Feedback Loop

The ROS-NLRP3-IL-1B Vicious Feedback Loop
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[ROS - Inflammasome — IL-1B = Injury = More ROS (runaway destruction)]

Breaking the ROS signal is required to silence the inflammasome at its source



Diagram 3 — Treatment Options + VARS Triad Mechanism

Treatment Options for IL-1B-Driven Inflammation

Downstream Biologic Neutralization vs Upstream Redox Circuit-Breaker
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STANDARD THERAPIES COMBINED APPROACH VARS TRIAD
Canakinumab (llaris) Biologic + VARS Triad VARS Glutathione
Anakinra (Kineret) VARS SOD + Catalase
Rilonacept (Arcalyst) Neutralize existing
IL-1B + starve the Quench ROS — block
Neutralize IL-1 or inflammasome of ROS NLRP3 assembly
block its receptor Suppress IL-1pB at source
L \ Best of both worlds \ No immunosuppression )
( Very high monthly cost ( Lower biologic dose ( Only $529 / month )
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How VARS Triad Breaks the IL-13 Feedback Loop

1.S0D clears

Superoxide spark

2. Catalase clears

H202 safely

3. GSH restores
redox — blocks

NLRP3 & NF-kB

Upstream redox control starves the inflammasome of its ROS fuel — safely & affordably
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10 Word Description for the MaxGen Comprehensive Cytokine DRP
Panel

Master pro-inflammatory cytokine driving severe autoinflammatory diseases and joint
destruction



