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Abstract

AllergoOncology introduces allergy-assisted cancer immunotherapy (AACI), a new strategy that uses the body’s acute
allergic response (a rapid immune reaction to allergens) to target cancer cells and alter the tumor microenvironment
(the area surrounding and supporting the tumor). AACI involves administering allergen-specific IgE monoclonal
antibodies (lab-made immune protein involved in allergies) along with their matching allergens (substances that
activates allergic responses), which triggers maximal mast cell degranulation (release of inflammatory substances from
immune cells) within the solid tumor. This response activates extensive mitochondrial fission (the splitting of
mitochondria, the cell's energy producers), disrupting the cancer cell’s metabolism and making tumor cells easier for
the immune system to detect and attack. This review explores AACI as a promising advance in mitochondrial-focused
cancer immunotherapy.
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1. Introduction

Malignant solid tumors (abnormal cell growths forming masses in tissues) remain one of the greatest challenges in
oncology, largely due to their capacity for immune evasion (the ability to avoid immune detection), metabolic
adaptability (adjustment of cellular energy use), and resistance to conventional therapies. Recent advances have
highlighted mitochondrial dynamics—especially the regulation of mitochondrial fission (splitting) and fusion
(joining)—as key determinants of cancer cell survival, progression, and therapeutic resistance. AllergoOncology, an
emerging interdisciplinary field, integrates principles from allergy and cancer research to propose a novel paradigm:
allergy-assisted cancer immunotherapy (AACI). As explored throughout this review, AACI harnesses the acute allergic
response—using allergen-specific IgE monoclonal antibodies (lab-made immune proteins targeting specific allergens)
and controlled allergen exposure (deliberate introduction of substances causing allergies)—to provoke targeted mast
cell degranulation (release of immune cell cytotoxic mediators) and promote DRP1-mediated (involving the dynamin-
related protein 1 enzyme) mitochondrial fission within tumor cells. This dual strategy disrupts tumor metabolism,
promotes apoptosis (programmed cell death), and boosts immune recognition, effectively converting immunologically
“cold” (unresponsive) tumors into “hot,” immune-responsive lesions. The review presents current mechanistic insights
and applications across cancer types.

2. Discussion

After outlining AACI's conceptual framework, the following section provides a stepwise discussion of how allergy-
assisted passive cancer immunotherapy is operationalized in practice, illustrating with specific examples.
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2.1. Antibody Transfer: Passive Inmunotherapy

e Intralesional Antibody Therapy: The MOv18 IgE (lab-made, allergen-specific monoclonal antibody) is
administered to the patient by intratumoral injection[1].

e Mechanism: This lab-made antibody infiltrates the tumor microenvironment (the tissue and fluids in and
surrounding the tumor) and binds to FceRI-primed mast cells (a high-affinity receptor expressed on mast
cells) [2].

2.2. Allergen Exposure: Degranulation

e Intralesional Allergen Therapy: Once the lab-made antibodies bind to FceRI-primed mast cells, the patient is
similarly exposed to the Folate Receptor-alpha allergen (FRa) by intratumoral injection.

e Targeted Degranulation: The allergen triggers IgE-primed mast cells to degranulate and release inflammatory
mediators directly within the tumor microenvironment (TME) [3].

2.3. Allergy-Assisted Cancer Immunotherapy (AACI) and Mitochondrial Fission

e Intratumoral injection of MOv18 IgE (lab-made allergen-specific monoclonal antibody) and the FRa allergen
aims to provoke a localized acute allergic reaction, triggering changes in tumor-associated mitochondrial
dynamics via an orchestrated inflammatory and metabolic cascade [4,5,6].

o The FceRI-IgE-allergen interaction on mast cells triggers maximal degranulation (release of immune cell
granules), releasing mediators (substances facilitating immune responses) that increase the expression of
mechanoenzymes (enzymes involved in mechanical cell processes) and tumor-associated mitochondrial fission
(splitting of mitochondria, cellular energy producers) (e.g., Substance P, IL-1, IL-13, IL-33, and TNF-qa, which
are signaling proteins) directly into the stroma (supporting tissue around the tumor) [7,8,9].

e This acute inflammation and metabolic stress in the TME rapidly activate DRP1 (Dynamin-related protein 1),
the main driver of mitochondrial fission. Hyper-activated DRP1 fragments the cancer cell’s mitochondrial
networks into punctate, dysfunctional pieces [10,11].

e Excessive mitochondrial fission disrupts solid tumor metabolism by inhibiting OXPHOS, altering the TCA cycle,
and elevating ROS, ultimately leading to cytochrome c release and apoptosis via caspase cascades [12,13].
2.4. Clinical Significance

Harnessing the acute allergic response to promote mitochondrial hyper-fission could starve solid tumors by causing the
fragmented mitochondria to lose ATP production and leak ROS, triggering Mitochondrial Outer Membrane
Permeabilization, cytochrome c release, and programmed cell death [14,15].

3. Overview of AACI and Mitochondrial Fission Applications Across Cancer Types

The following sections outline how the principles of AACI, and mitochondrial fission are relevant to various solid tumor
types, highlighting specific opportunities for intervention.

3.1. Bladder Cancer

Allergy Cascade - Asthma is associated with a decreased risk of urothelial bladder cancer, especially among aggressive
tumors. A study concluded that having a history of asthma is associated with a significantly decreased risk of developing
aggressive or muscle-invasive urothelial bladder cancer [16].

Mitochondrial Dynamics - Artificially inducing excessive mitochondrial fission to elucidate the regulatory mechanisms
of DRP1 under different conditions is of great significance, as it will help clarify the coordinated interaction among
various cellular events and provide new perspectives [17].

3.2. Breast Cancer

Allergy Cascade - A history of allergies may be associated with a modest reduction in breast cancer risk. A study found
that asthma may be associated with reduced breast cancer risk among premenopausal women [18].

Mitochondrial Dynamics - OPA1-driven mitochondrial fusion has been identified as a critical metabolic axis that
supports the survival and regenerative potential of residual cancer cells following DNA-damaging treatments and
chemotherapy [19].
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3.3. Colon Cancer

Allergy Cascade - The allergy cascade may be associated with a decreased risk of colon cancer, as heightened immune
responses associated with atopy may reduce the risk. A cohort study found that a history of allergic conditions was
inversely associated with both the risk of developing colorectal cancer (CRC) and mortality from it [20].

Mitochondrial Dynamics - DRP1 expression was decreased by up to 75% in malignant colon cancers, and levels dropped
even further with more advanced cancer grades [21].
3.4. Glioblastoma

Allergy Cascade - A history of allergies is associated with a decreased risk of developing glioblastoma, an aggressive and
common brain tumor. Researchers found that a history of respiratory allergies, asthma, and eczema was associated with
approximately a 30% lower risk of developing gliomas [22].

Mitochondrial Dynamics - Forcing mitochondrial fission causes metabolic dysfunction and energy collapse, ultimately
leading to tumor cell death (apoptosis) [23].
3.5. Liver Cancer

Allergy Cascade - Patients with allergic or atopic conditions generally have a significantly lower risk of developing
primary liver cancer. A cohort study found that adults with allergic diseases, such as asthma and atopic dermatitis, have
a significantly reduced risk of developing liver cancer [24].

Mitochondrial Dynamics - High levels of the fusion protein OPA1 are found in liver tumors, promoting mitochondrial
metabolic reprogramming that allows cancer cells to fuel rapid growth and resist apoptosis [25].
3.6. Melanoma Cancer

Allergy Cascade - Allergies reduce the risk of skin cancer and extracutaneous malignancies. Patients with a history of
atopy (e.g., allergic asthma, rhinitis, or atopic dermatitis) have a significantly reduced risk of developing cutaneous
melanoma [26].

Mitochondrial Dynamics - In wild-type and metabolically active melanoma cells, cellular respiration is often sustained
by favoring mitochondrial fusion [27].
3.7. Ovarian Cancer

Allergy Cascade - Allergies may be associated with a decreased risk of ovarian cancer. Ovarian cancer risk was decreased
in persons with any allergic history, and increasing numbers of allergies were associated with decreasing risk of this
form of cancer [28].

Mitochondrial Dynamics - Imbalanced MFN1-mediated mitochondrial fusion is strongly linked to the regulation of
cancer stem cells in the tumor [29].

3.8. Pancreatic Cancer

Allergy Cascade - Allergies are associated with a reduced risk of pancreatic cancer. Hay fever was associated with a

significant reduction in pancreatic cancer risk [30].

Mitochondrial Dynamics - While moderate ROS levels aid pancreatic tumor growth, an abrupt spike caused by fission-
inducing drugs overwhelms the cell's antioxidant defenses, ultimately triggering apoptosis [31].

3.9. Throat Cancer

Allergy Cascade - Allergies may reduce the risk of throat cancer. Patients with a history of allergies showed a reduced

odds ratio for developing laryngeal neoplasms [32].

Mitochondrial Dynamics - Inducing mitochondrial fission in tumor cells can promote the release of mitochondrial DNA
(mtDNA) into the cytosol. When recognized by DNA sensors like cGAS, this release triggers stress signals (e.g., the cGAS-
STING pathway and type I interferons) that can drive tumor apoptosis and engage antitumor immune responses [33].
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4., Conclusion

Allergy-assisted cancer immunotherapy (AACI) offers a novel direction in oncology by leveraging the body’s allergic
response to disrupt tumor metabolism and enhance immune recognition. AACI combines targeted allergen-specific IgE
monoclonal antibody delivery with controlled allergen exposure to drive excessive mitochondrial fission, leading to
metabolic collapse and apoptosis in cancer cells. This approach may be adaptable across various solid tumor types,
particularly those resistant to standard therapies. While AACI shows promise, further research is needed to optimize
delivery, ensure safety, and validate clinical effectiveness. If successful, AACI could provide a valuable new tool for
treating treatment-resistant malignancies and advancing precision oncology.
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