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Abstract
Tumor neurogenesis—the growth of new nerve fibers within solid tumors—plays a pivotal role in cancer progression, metastasis, and immune escape 
by fostering a supportive neural microenvironment. Traditional immunotherapies often falter against these neural networks, limiting their therapeutic 
impact. Emerging research points to allergy-assisted cancer immunotherapy (AACI), particularly leveraging acute IgE-mediated allergic responses, as a 
disruptive approach to sever nerve-tumor crosstalk. By inducing localized allergic inflammation, AACI can transform immunologically "cold" tumors 
into "hot" ones that are more susceptible to immune attack. This review synthesizes mechanistic insights, preclinical advances, and clinical potential for 
AACI as a next-generation strategy to overcome immune resistance and improve outcomes for patients with solid cancers.
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Introduction
The link between neuroscience and oncology reveals a key role for the ner-
vous system in shaping the tumor microenvironment, influencing cancer 
progression, metastasis, and immune evasion. Tumor neurogenesis—the 
growth of new nerve fibers within tumors—promotes malignancy and 
shields cancer cells from immune attack. Traditional immunotherapies 
can be thwarted by these neural networks, underscoring the need for in-
novative strategies.

Recent research indicates that harnessing acute IgE-mediated allergic 
responses may disrupt nerve-tumor crosstalk. Such responses unleash 
pro-inflammatory cytokines, histamine, and activate immune cells, which 
can remodel the tumor microenvironment and suppress neurogenesis. 
Allergy-assisted cancer immunotherapy (AACI) aims to convert "cold" 
tumors into "hot" ones to enhance susceptibility to immune-mediated de-
struction [1].

This review outlines the mechanistic rationale, preclinical data, and thera-
peutic potential of allergy-assisted immunotherapy to target tumor neuro-
genesis and improve outcomes in patients with solid malignancies.

Description
Allergy-assisted immunotherapy is an innovative cancer treatment target-
ing tumor neurogenesis—the process by which tumors recruit new nerve 
fibers to support growth and evade the immune system. This section dis-
cusses the mechanistic basis, preclinical findings, and potential clinical 
uses of leveraging acute allergic responses, especially IgE-mediated path-
ways, to disrupt nerve-tumor crosstalk. Localized allergic inflammation in 
the tumor microenvironment can suppress neurogenesis, convert "cold" 
tumors into "hot" ones, and enhance the efficacy of existing immunother-

apies. Current research shows that allergy-assisted immunotherapy could 
redefine cancer treatment paradigms and offer hope for improved out-
comes in solid malignancies [1].

Mechanisms and Clinical Implications of Allergy-As-
sisted Immunotherapy for Tumor Neurogenesis
Tumor neurogenesis, the process by which tumors recruit new nerve fi-
bers, significantly contributes to cancer progression, metastasis, and im-
mune evasion. Emerging research highlights that triggering acute IgE-me-
diated allergic inflammation can disrupt this neural support, remodel the 
tumor microenvironment, and suppress tumor growth [2].

Mechanistically, allergy-induced immune activity mobilizes eosinophils, 
T cells, and natural killer cells, making immunologically "cold" tumors 
more responsive to immune attack. Histamine and other mediators re-
leased during allergic reactions can impair the survival and outgrowth of 
tumor-associated nerve fibers. Mast cells, abundant near nerves within tu-
mors, are central to these processes; allergy-assisted approaches may dis-
rupt mast cell–nerve interactions, reduce tumor innervation, and enhance 
anti-tumor immunity [3].

A study indicates that allergy-assisted cancer immunotherapy (AACI) can 
drive the formation of Tertiary Lymphoid Structures [49], foster immune 
cell infiltration, and diminish tumor growth, in part by interfering with 
neurogenic pathways. This approach offers a promising avenue to enhance 
the effectiveness of immune checkpoint inhibitors and overcome tumor 
immune resistance. Allergy-assisted passive immunotherapy—utilizing 
allergen-specific IgE and controlled allergen exposure—can trigger robust 
inflammatory responses in the tumor microenvironment, further amplify-
ing anti-neurogenic and anti-tumor effects [1].
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In summary, allergy-assisted immunotherapeutic strategies represent a 
novel and multifaceted approach to targeting tumor neurogenesis. Lever-
aging the body’s allergic response, these methods seek to disrupt nerve-tu-
mor crosstalk, remodel the tumor microenvironment, and improve out-
comes for patients with solid malignancies.

Tumor Neurogenesis and Axonogenesis: Mechanisms 
and Clinical Implications
Tumors often initiate a “neurogenic switch,” recruiting nerve fibers to pro-
mote spread and growth. Triggering localized allergic reactions may mo-
bilize immune cells to target and eliminate tumor-associated nerve fibers, 
disrupting neural support of malignancy [4].

Acute allergic inflammation promotes the infiltration of eosinophils and 
T cells, and the activation of natural killer cells, transforming the tumor 
microenvironment from immunologically “cold” to “hot.” This heightened 
immune activity is associated with reduced neurogenesis and tumor pro-
gression, suggesting new avenues for therapeutic intervention [5].

Histamine, a key mediator in allergic responses, can influence neurogene-
sis by acting on histamine receptor 1, possibly impairing the survival and 
growth of immature neurons, especially during tumor-related inflamma-
tion [6].

Mast cells found near nerve fibers help modulate neuronal function in tu-
mors. Acute allergic responses may disrupt mast cell–nerve interactions, 
reduce tumor innervation, and support anti-tumor immunity. Natural 
killer cells activated by allergic inflammation add to tumor regression by 
increasing immune responses against cancer cells [7].

A study suggests that allergy-assisted cancer immunotherapy (AACI) uses 
IgE-mediated responses to treat tumors. AACI may promote the forma-
tion of Tertiary Lymphoid Structures [49], boost immune cell infiltration, 
and slow tumor growth, in part by disrupting neurogenesis. This "allergic" 
pathway could turn “cold” tumors “hot” and improve the efficacy of im-
mune checkpoint inhibitors (ICIs) [8].

Allergy-assisted passive immunotherapy delivers allergen-specific IgE 
to patients, followed by controlled allergen exposure to trigger mast cell 
degranulation, histamine release, and cytokine production in the tumor 
microenvironment (TME). The acute inflammation induced by this proto-
col may stimulate the formation of Tertiary Lymphoid Structures in solid 
tumors [49]. TLS coordinates adaptive immunity, facilitating B and T cell 
interactions and often improving prognosis [1].

Studies suggest that this “allergic reaction” in the tumor can increase im-
mune cell infiltration and counteract tumor-induced tolerance. [1, 9-11].
While traditional immunotherapy often focuses on T cells, this method 
leverages the IgE-mediated immune response to enhance the recruitment 
and activation of CD8+ T cells. Some studies suggest that allergy-driven 
immune responses may be associated with beneficial outcomes in solid 
tumors and may interfere with the nerve-tumor crosstalk (anti-neurogen-
esis) [3,12-16].

Aggressive solid tumors orchestrate both neurogenesis and axonogenesis 
to recruit nerve fibers that support their growth, invasion, and metastat-
ic spread. Neurogenesis refers to the recruitment of neural progenitor 
cells from the central nervous system, which migrate and integrate into 
the tumor, forming new neurons. In parallel, axonogenesis describes the 
sprouting of new peripheral nerve endings directly into the tumor micro-
environment. These processes create a pro-tumorigenic niche, reinforcing 
the tumor's malignant potential and complicating therapeutic interven-
tion [4].

Mechanisms of Tumor Innervation
Tumor innervation is a dynamic, bidirectional process where cancer cells 
actively recruit and manipulate the nervous system to facilitate progres-
sion. Through the secretion of neurotrophic factors such as NGF and 
BDNF [17], tumors stimulate the outgrowth of various nerve types, while 
more aggressive cancers may even recruit neural progenitor cells from the 
brain to populate the tumor microenvironment [18]. This recruitment is 
further enhanced by exosomal reprogramming [19], which can transform 
sensory nerves into tumor-promoting adrenergic fibers. Collectively, these 
mechanisms establish a "crosstalk" that not only drives tumor growth and 
immune evasion but also provides physical pathways for metastasis and 
contributes to chronic cancer pain.

Impact on Tumor Progression
Nerves actively fuel cancer progression by acting as both biological sig-
naling hubs and physical pathways for spread. High nerve density within 
a tumor often predicts a more aggressive disease and a higher risk of me-
tastasis [20].

Specifically, adrenergic nerves release chemicals like noradrenaline to trig-
ger the growth of new blood vessels [21] while simultaneously signaling 
the brain to suppress immune cell activity, effectively shielding the tumor 
[17].

Furthermore, cancer cells can physically hijack these nerves, using them 
as low-resistance highways to reach distant organs via a process known as 
perineural invasion [22].

Clinical Significance and Therapeutic Implications
The emerging field of cancer neuroscience and AllergoOncology suggests 
that the "nerve-cancer axis" can be disrupted by triggering localized aller-
gic reactions within the tumor microenvironment. This strategy, known as 
Allergy-Assisted Cancer Immunotherapy (AACI), leverages IgE-mediated 
responses to break the tumor’s immunosuppressive shield and physically 
disrupt its structure through vasodilation. By repurposing mast cells and 
releasing neurotoxic mediators like EDN, this approach aims to "unplug" 
the hijacked nerve fibers that tumors use to grow and spread, effective-
ly turning the body's natural allergic machinery into a precision weapon 
against malignancy.

•	 Breaking Tolerance: Tumors often create an immunosuppressive 
"bubble." An allergic surge causes rapid vasodilation and physical 
disruption, potentially making the tumor visible to the immune sys-
tem again [15].

•	 Reprogramming Macrophages: Allergic responses can shift macro-
phages from a pro-tumor state to a state that might recruit more ag-
gressive immune attackers [23].

•	 Anti-Neurogenesis: Tumors often "hijack" nerve fibers to grow and 
spread. Since mast cells and nerves live in close proximity, an allergic 
reaction could theoretically sever those signaling pathways or release 
neurotoxic mediators, such as eosinophil-derived neurotoxin (EDN), 
to stunt that growth [24-27].

Suppression of Tumor Neurogenesis
Tumor neurogenesis and axonogenesis (nerve sprouting) are critical for 
cancer progression, as infiltrating nerves release neurotransmitters, such 
as norepinephrine [26], that stimulate angiogenesis and promote immune 
evasion. AACI suppresses these processes through several mechanisms:

Mast Cell Reprogramming: Instead of reacting to allergens like pollen, mast 
cells are "retrained" with tumor-specific IgE. When these cells infiltrate a 
tumor, they release rapid bursts of inflammatory mediators that can dis-
rupt the neurotrophic signals (like NGF and BDNF) that cancer cells use 
to recruit nerves [28].



Journal of Neurology and Neuroscience Research, 2026 Volume 7 | Issue 2 | 227

Microenvironmental Remodeling: The "allergy-like" reaction triggered 
within the tumor transforms "cold" tumors (immune-suppressed) into 
"hot" ones. This shift towards a pro-inflammatory state often inhibits M2-
like macrophages, which normally support nerve growth and tumor ex-
pansion [15].

Neuro-Immune Crosstalk Interruption: By activating Natural Killer (NK) 
cells and cytotoxic T cells, AACI may eliminate tumor cells that secrete 
axonal guidance molecules (e.g., EphrinB1) that facilitate nerve infiltra-
tion [29,30].

Enhancement of Patient Outcomes
Suppressive therapies that target tumor-associated nerves, such as aller-
gy-assisted modulation and HRH1 inhibition [31,32], and alleviate chron-
ic cancer pain [33]. By dismantling the neural infrastructure within the 
tumor microenvironment, these methods not only improve survival rates 
in aggressive cancers like melanoma and lung cancer but also significantly 
enhance a patient’s overall quality of life.

Decoupling Allergic Inflammation from Systemic 
Toxicity
AllergoOncology can be used to transform the risk of systemic anaphylaxis 
into a controlled, localized "allergy-on-demand" within the tumor micro-
environment. By using precision-engineered IgE and bispecific antibodies, 
the strategy bypasses traditional immune checkpoints and "liquefies" the 
tumor’s protective neural and structural barriers through mast cell-driv-
en inflammation. This not only turns "cold" tumors "hot" by disrupting 
the stroma but also leverages IgE’s unique ability to enhance dendritic cell 
antigen presentation, creating a bridge between acute allergic destruction 
and long-term, adaptive T-cell surveillance [34,35].

Strategic Reprogramming of the Neuro-Immune 
Axis
Strategic reprogramming of the neuro-immune axis [36] reverses the tu-
mor's suppressive control over the nervous system, enabling the immune 
system to treat cancer infrastructure as an allergen. By inducing IgE-acti-
vated mast cells to destroy neural-stromal barriers, this approach converts 
"cold" tumors into "hot" zones for improved T-cell infiltration [37].

Enhancing Long-Term Adaptive Surveillance
Integrating IgE-facilitated antigen presentation transforms a transient al-
lergic reaction into a robust, long-term immune defense by bridging the 
gap between acute inflammation and adaptive memory. By leveraging 
the high affinity of IgE for receptors on Dendritic Cells, antigen uptake is 
boosted by up to 1,000-fold, allowing the immune system to detect even 
trace tumor markers and trigger a potent secondary T-cell response [38]. 
This process further drives epitope spreading [39], where the immune 
system learns to recognize a broader array of tumor markers beyond the 
initial target, effectively preventing tumor escape and ensuring a compre-
hensive, self-sustaining surveillance loop.

Overcoming Natural Inhibitory Checkpoints
Allergy-assisted Cancer Immunotherapy (AACI) offers a unique thera-
peutic advantage by bypassing the natural inhibitory checkpoints, such as 
FcγRIIb, that typically dampen IgG-based treatments. Because IgE anti-
bodies lack known inhibitory Fc receptors, they provide a high-fidelity, 
"unfiltered" immune signal that remains functional even within the immu-
nosuppressive tumor microenvironment. By leveraging the Th2/allergic 
pathway—which is evolutionarily adapted to operate in hostile, high-bar-
rier tissues—AACI can dismantle a tumor’s neural and structural defenses 
without being prematurely shut down by the metabolic "off-switches" that 
hinder traditional T-cell-based therapies [40].

Precision IgE Engineering
Precision IgE engineering aims to convert the body's allergic response 
into a targeted anti-tumor attack, mitigating systemic anaphylaxis risks. 

Through bispecific formats [41], IgE-IgG hybrids [42], and glycosylation 
modifications [43], researchers are improving tumor-specific degranula-
tion, stability, and manufacturability to achieve a controlled immune re-
sponse.

Strategic "Denervation" Combinations
Strategic "denervation" combinations aim to dismantle the nerve-cancer 
axis by simultaneously blocking chemical signals and physically reduc-
ing nerve density within the tumor microenvironment. This approach 
pairs AllergoOncology (using IgE-mediated anti-neurogenesis to "prune" 
nerves) with pharmacological blockers, such as H1 antihistamines [44] or 
beta-blockers [45], to "silence" pro-tumor signaling. By neutralizing his-
tamine’s immunosuppressive effects on T cells and cutting off the neural 
"hardware" tumors use to thrive, this synergy transforms the microenvi-
ronment from a sanctuary for growth into a landscape primed for im-
mune-mediated destruction.

Boosting Adaptive Memory
This strategy transforms an acute "allergic shock" into a permanent im-
mune defense by leveraging IgE-mediated antigen presentation to boost 
T-cell memory by up to 1,000-fold [38]. By utilizing the resulting inflam-
matory burst to seed Tertiary Lymphoid Structures directly within the tu-
mor, the site is converted from an immunosuppressive environment into 
an active "hot" battleground [46, 49]. This effectively uses the allergic re-
sponse as a super-adjuvant, ensuring long-term surveillance and prevent-
ing cancer from recurring.

Advanced Monitoring & Biomarkers
Advanced monitoring, including multimodal imaging [47] and Basophil 
Activation Tests (BAT) [48], enhances the "neurogenic switch" approach 
by enabling precise, real-time data to guide oncology and allergy treat-
ments. These tools transition clinical strategies toward high-precision, in-
dividualized, and safer interventions by mapping tumor innervation and 
assessing patient-specific reaction risks.

Conclusion
AllergoOncology-induced anti-neurogenesis offers a promising and in-
novative approach to disrupt the intricate nerve-tumor interactions that 
drive cancer growth, metastasis, and immune escape. By harnessing the 
body's allergic mechanisms—especially IgE-mediated responses—this 
strategy not only remodels the tumor microenvironment and suppresses 
neurogenesis but also enhances the effectiveness of current immunother-
apies. As research in allergy-assisted cancer immunotherapy advances, 
there is significant potential to translate these insights into novel clinical 
interventions that could transform treatment paradigms, curb tumor pro-
gression, and ultimately improve survival and quality of life for patients 
with solid malignancies.
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