
Cancer Treatment with 
Ozone Therapy: A 
Scientific Overview
Cancer remains one of the leading causes of mortality worldwide 

despite significant advances in conventional treatments. In recent 

years, complementary approaches like ozone therapy have emerged as 

potential adjuncts in cancer care due to their biochemical properties 

and purported immunomodulatory effects.

This presentation examines the scientific basis, mechanisms, clinical 

evidence, and future directions of ozone therapy in oncology, 

providing healthcare professionals with a comprehensive overview of 

this treatment modality.

https://gamma.app/?utm_source=made-with-gamma


Understanding Ozone and Its Biochemical 
Properties

Ozone Structure

Ozone (O₃) is a triatomic molecule composed of three 

oxygen atoms with high oxidative potential and reactivity.

Initially recognized for its disinfectant and antimicrobial 

properties, ozone has found applications in orthopedics, 

dermatology, and infectious diseases.

Biochemical Interactions

Ozone interacts with biological substrates such as 

polyunsaturated fatty acids, generating reactive oxygen 

species (ROS) and lipid oxidation products (LOPs).

These molecules act as secondary messengers that trigger 

cascades of biological responses potentially beneficial in 

cancer treatment contexts.
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Mechanisms of Action in Cancer Therapy

Antioxidant Upregulation

Activates Nrf2 pathway

Tumor Cell Apoptosis

Induces programmed cell death

Enhanced Oxygenation

Improves tumor hypoxia

Immune Modulation

Activates immune responses

Controlled ozone exposure induces mild oxidative stress, which paradoxically upregulates endogenous antioxidant systems through 

activation of nuclear factor erythroid 2–related factor 2 (Nrf2). This process may protect normal cells while sensitizing tumor cells to 

cytotoxic damage.
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Preclinical Evidence
In Vitro Studies

Ozone exposure at 

therapeutic concentrations 

reduces cell viability and 

increases markers of 

programmed cell death in 

glioma, breast cancer, and 

colon carcinoma cells.

Animal Models

In vivo studies suggest 

ozone therapy may reduce 

tumor growth rates, 

enhance tumor 

oxygenation, and impair 

neovascularization, 

thereby hindering tumor 

progression.

Cellular Responses

Research demonstrates ozone's ability to inhibit proliferation 

and induce apoptosis in various cancer cell lines through 

multiple molecular pathways.
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Clinical Evidence in Oncology

Preliminary studies in glioblastoma patients integrating ozone therapy with standard temozolomide and radiotherapy protocols have reported improvements in progression-free 

survival and quality of life.

Small cohort studies in breast cancer patients indicate that ozone therapy may mitigate chemotherapy-induced fatigue, neuropathy, and mucositis, contributing to better 

treatment tolerance.
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Administration Methods

Major Autohemotherapy 
(MAH)

Withdrawing patient's blood, 

exposing to ozone-oxygen mixture, 

and reinfusing

Rectal Insufflation

Direct administration of ozone-

oxygen mixture via rectal route

Intratumoral Injections

Direct injection into tumor tissues 

for localized effect

Topical Applications

For superficial lesions and wound 

healing

Dose optimization is crucial, as excessive ozone exposure can lead to oxidative damage, while subtherapeutic doses may 

fail to elicit desired effects. Individualized treatment protocols based on patient condition and cancer type are essential for 

optimal outcomes.
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Synergistic Effects with 
Conventional Therapies

Improved Oxygenation

Enhances oxygen delivery to hypoxic tumor regions

Increased Sensitivity

Sensitizes tumors to chemotherapy and radiation

Reduced Side Effects

Mitigates adverse effects of conventional treatments

Immune Checkpoint Modulation

Influences PD-1/PD-L1 pathways

Studies suggest ozone may increase tumor sensitivity to chemotherapy and radiotherapy 

by improving oxygen delivery and modulating hypoxic tumor regions. Furthermore, 

ozone has been shown to influence immune checkpoints, potentially enhancing anti-

tumor immunity when combined with immunotherapies.
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Safety Considerations and 
Limitations

Regulatory Status

Major medical organizations, 

including the FDA and EMA, have 

not approved ozone therapy as a 

standard cancer treatment, 

citing insufficient evidence from 

large-scale randomized 

controlled trials.

Potential Risks

• Vein irritation at infusion sites

• Transient oxidative 

imbalance

• Rare cases of air embolism

Implementation Guidelines

Administration by trained professionals following standardized protocols 

is essential. Close monitoring of oxidative stress biomarkers and 

individualized dosing regimens are recommended to minimize risks.
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Future Research Directions
Randomized Controlled Trials

Well-designed, multicenter studies to establish efficacy, optimal dosing, and 

patient selection criteria

Molecular Profiling

Identifying biomarkers to predict which patients are most likely to benefit 

from ozone therapy

Combination Approaches

Exploring synergies between ozone therapy, immunotherapy, and other 

biologics

Protocol Standardization

Establishing best practices for integration into oncologic care pathways

While ozone therapy offers a biologically plausible adjunctive strategy in cancer 

treatment, robust clinical evidence is essential to validate its role in oncology. Future 

research must focus on filling these knowledge gaps to ensure ethical and effective 

application.
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