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EXECUTIVE SUMMARY OZONE THERAPY

INTRODUCTION

Ozone (O3) isacontroversial gas because, owing to its potent oxidant properities, it exerts damaging effects
on the respiratory tract and yet it has been used for decades as a therapy. The disinfectant activity of O3 is
widely been used however the use of ozone in medical therapy is still controversial.

Presently there are nine methods of ozone therapy in medical practice namely direct intra-arterial and
intravenous application, rectal insufflations, intramuscular injections, major and minor autohemotherapy,
ozonated water, intra-articular injection, ozone bagging, ozonated oil and inhal ation of ozone.

OBJECTIVES
To assess the safety and effectiveness of ozone therapy in clinical care.

RESULTS

Safety

There are some case reports of the use of ozoneresulting in air embolism, blood borneinfectionsand bilateral
visual field loss after receiving ozone therapy.

Effectiveness
(1) HIV and other infectious diseases
Thereisonly anedocatal evidence to support the effectiveness of ozone therapy in the treatment
of HIV or other blood borneinfectious diseases. The current evidenceisinsufficient to recommend
the use of ozone in the treatment of HIV infected patients.

(i) Ischemia
Thereisinsufficient evidence showing the benefits of ozone in the treatment of limb ischemia,
stroke and ischemic heart disease.

(iii) Ophthalmology
There was temporary improvement in three studies that patients had retinitis pigmentosa who
were treated with ozone therapy.

(iv) Ortholaryngology
Thereisinsufficient evidence to recommend ozone therapy in the treatment of ENT conditions.

(v) Obstetric and Gynaecology
The evidence showing the effectiveness of ozone therapy treatment in reducing the infection
rate in caesarian section are observational studies only.

Similarly, there is insufficient evidence to recommend the use of ozone in the treatment of
puerperal diseases.

The evidence isonly anecdotal in nature as with regards to the use of ozone in the treatment of
primary infertility.



(vi) Orthopedic Disorders
There are only three relevant clinical trials on these subjects, thus making it difficult to draw
conclusive resuilts.

(vii)  Cancer
There isinsufficient evidence with regards to the effectiveness and safety of ozone therapy in
cancer patients.

(viii)  Skin disorders
The evidence is only anecdotal in nature as with regards to the use of ozone in the treatment
of skin conditions.

CONCLUSIONS
Current dataon the usage of ozonetherapy astherapeutic optionsfor various health conditions lacks sufficient
safety and therapeutic advantage over available conventional therapeutic modalities.

RECOMMENDATIONS

Thereisinsufficient evidence to recommend the use of ozone therapy as aform of alternative treatment in
patients with haemotol ogical disorders, autoimmune diseases, ischaemia, eye conditions, ENT, obstetric and
gynaecol ogy, orthopaedic conditions, cancer and skin disorders.
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OZONE THERAPY

1. INTRODUCTION

Ozoneisan elemental form of oxygen occurring naturally in the Earth’satmosphere. It surroundsthe earth at
an altitude of 50 000 to 100 000 feet. Ozone, in its gaseous state, is toxic to the human tissues. In agueous
form, however, it may have therapeutic effects.

Ozone was first discovered by the German chemist Christian Frederick Schonbein in the year 1840 in the
University of Basel in Switzerland. Ozone was used for the first time to disinfect operating rooms in 1856
and subsequently for water treatment in 1860 (Foundation for alternative science & Technology). The German
Army used ozone to treat battle wounds and other infections during World War I.

According to the Europe based Medical Society for Ozone and the National Centre for Scientific Research
in Cuba, physicians are currently treating the following diseases with different forms of ozone: abscesses,
acne, AIDS, allergies, anal fissures, arthritis, asthma, cancerous tumors, cerebral sclerosis, circulatory
disturbances, cirrhosis of liver, constipation, corneal ulcers, cystitis, decubitus ulcers (bedsores), diarrhea,
fungal diseases, gangrene, gastroduodenal ulcers, glaucoma, hepatitis, herpes simplex and zoster,
hypercholesterolemia, osteomyelitis, Parkinson’s disease, Raynaud’s disease, rheumatoid arthritis, senile
dementia, sepsis, sinusitis, spondylitis, thrombophl ebitis, wound healing and others. Thislist isnot exhaustive.
(Ref: Proceedings of the first Ibero Latin American Congress on Ozone Application 1990)

Ozonetherapy isstill acontroversial form of alternative therapy. Young children and adultswith lung problems
aretold to stay indoors, because ozone can aggravate allergies, bronchitis, asthmaand other health problems.
On the other hands, many believe that ozone will help heal them of cancer, heart disease, candida, HIV-
related problems and a host of other diseases including autoimmune disease, rheumatoid arthritis and low
back pain. There are few elements that have been as controversial as ozone, and none that have created such
amedical paradox: how can agas be both dangerousto health asapollutant, yet can also be used to effectively
treat some of humanity’s most threatening diseases?

Many physicians and clinics offering thisform of therapy in Canadaand the United States have been forced
out of practice by variousgovernment agencies. Yet, in the past decade thistherapy has gained more prominence
and credibility in other apart of theworld. For the most part, ozone therapy isonly availablein Mexico, some
Caribbean countries like the Bahamas, Cuba and the Dominican Republic as well asin Europe, especially
Germany and eastern Europe.

2. BACKGROUND

Medical Ozone

After theturn of the century, interest began to focus on the uses of ozonein medical therapy. However, it was
not until 1932 that ozone was seriously studied by the scientific community, when ozonated water was used
as adisinfectant by Dr. E.A. Fisch, a German dentist. One of his patients was the surgeon Erwin Payr, who
immediately saw the therapeutic possibilities of ozone in medical therapy. Dr. Payr, along with the French
physician P. Aubourg, was the first medical doctor to apply ozone gas through rectal insufflations to treat
mucous colitis and Fistul ae.

At the present time, there are eight simple methods and one highly complex method of ozone therapy that are
used in medical practice.

1 Direct intra-arterial and intravenous application

An ozone/oxygen mixtureissowly injected into an artery or vein with ahypodermic syringe. Thismethod isused
primarily for arterial circulatory disorders. According to Gerard V. Sunnen, M.D., “ Due to accidents produced by
too rapid introduction of the gas mixture into the circulation, this technique is now rarely used” (1988).



2. Rectal insufflations

First pioneered by Payr and Aubourg in the 1930’s, a mixture of ozone and oxygen isintroduced through the
rectum and absorbed into the body through the intestine. Used for a wide variety of health problems, this
method is considered one of the safest. In atypical treatment for ulcerative colitis, for example, 75 micrograms
of ozone per milliliter of oxygen are used (treatment begins with 50ml of oxygen which can be increased
slowly to 500 ml per treatment) 16 While administered under medical supervision in Germany, Russia and
Cuba, a growing number of private individuals in the United States use this method for self-treatment for
cancer, HIV-related problems and other diseases.

3. Intramuscular injection

A small amount of an ozone and oxygen mixture (up to 10 ml) are injected into the patient (usualy in the
buttocks) like anormal injection would be. This method iscommonly used to treat allergies and inflammatory
diseases. Intramuscular injections are sometimes utilized as an adjunct to cancer therapiesin Europe.

4, Major and minor autohaemother apy

Used since the 1960's, minor autohaemotherapy involves removing a small amount (usually 10 ml) of the
patient’s blood from avein with ahypodermic syringe. The blood isthen treated with ozone and oxygen, and
given back to the patient with an intramuscular injection. Thusthe blood and ozone becomes atype of auto-
vaccine given to the patient that is derived from their own cells, thus forming a unique vaccine that can be
very specific and effective in treating the patient’s health problem. Major autohaemotherapy calls for the
removal of between 50-100 ml of the patient’s blood. Ozone and oxygen are then bubbled into the blood for
several minutes, and then the ozonated blood is re-introduced into a vein. These methods have been used to
treat awide variety of health problems, including herpes, arthritis, cancer, heart disease and HIV-infection.
It is probably the most commonly used type of ozone therapy today.

5. Ozonated water

This method calls for ozone gas to be bubbled through water, and the water is used externaly to bathe
wounds, burns and slow-healing skin infections. It is also used as a disinfectant by dentists who perform
dental surgery. In Russia, physicians are using ozonated water to irrigate body cavities during surgery. In
both Russiaand Cuba, ozonated water isused to treat awide variety of intestinal and gynecological problems,
including ulcerative colitis, duodenal ulcers, gastritis, diarrhea and vulvovaginitis (Proceedings of the First
I berolatinamerican Congress on Ozone Applications, 1990).

6. Intra-articular injection

In this method, ozone gasis bubbled through water and the mixtureisinjected directly between thejoints. It
is used primarily by physicians in Germany, Russia and Cuba to treat arthritis, rheumatism and other joint
diseases.

7. Ozone bagging

This non-invasive method uses a specially made plastic bag that is placed around the area to be treated. An
ozone/oxygen mixture is pumped into the bag and the mixture is absorbed into the body through the skin.
Ozone bagging is primarily recommended for treating leg ulcers, gangrene, fungal infections, burns and
slow-healing wounds.

8. Ozonated ail
Used primarily to treat skin problems, ozone gasisadded to olive oil and applied asabam or salve for long-
term, low-dose exposure.

0. Inhalation of ozone

The lungs are the organs most sensitive to ozone. Physicians who use medical ozone warn that inhaling
ozone into the lungs can bring about aterations in the density of the lung tissue, can damage delicate lung
membranes, irritate the epithelium [the surface layer of mucus] in the trachea and bronchi, and can lead to



emphysema. They caution usersthat no ozone should escape into theroominwhichit isbeing used. Modern
medical 0zone generators are specially designed so that the accidental escape of 0zone gas cannot take place.
Dr. Stephen A. Levine, the co-author of Antioxidant Adaptation, cautions people against using commercial
air purifiers which generate small amounts of ozone to clean the air, since ozone should not be inhaled.

The therapeutic concentrations of ozone vary with the mode of administration, the lowest concentration
being in major autohaemotherapy.

Various private medical practitioners located mainly in the Klang Valley currently offer ozone therapy for
various indications like cancer treatment, rheumatism, chronic viral infections and maintaining youthful
looks. In addition, ozonated water is commercially available

3. TECHNICAL FEATURES

Ozone is an inactivated, trivalent (O,) form of oxygen (O,). Ozone breaks down into two atoms of regular
oxygen by giving up an atom of singlet oxygen over aperiod of 20 to 30 minutes. Ozoneis considered one of
the most potent oxidants in nature, but the mechanism of its therapeutic action is unclear. Some of the
possible explanations for thisinclude the generation of peroxides by ozonolysiswith unsaturated fatty acids
in cell membranes, activation or generation of reactive oxygen species which function as physiological
enhancers of variousbiological processes (including increased production of ATP), and increased expression
of intracellular enzymes with antioxidant activity. It has been reported that exposure to ozone resultsin a
change in the level of avariety of biologica factors, e.g. cytokines [IFNc, TNFa, TGFb and IL-8], acute
phase reactants and adhesion molecules from the integrin family such as CD11b. Other reports suggest
increased motility and adhesion of peripheral blood polymorphonuclear cells to epithelial cell lines after
exposureto ozone. Similarly, major autohaemotherapy-induced leucocytosis and enhanced phagocytic activity
of polymorphonuclear cells have been reported.

4, POLICY QUESTION
Should ozone therapy be offered as standard therapy for specific indications?

5. OBJECTIVE
To assess the safety and effectiveness of ozone therapy in treatment of medical conditions. This assessment
doesn’t ook at the effects of ozone in the atmosphere onto the health of the individual or patient.

6. METHODOLOGY

The databases searched were Pubmed, Cochrane Library, E-medicine, International Ozone Association
database, Foundation for Alternative Science & Technology, general databases|like Google aswell aswebpages,
and many other collections of articles downloaded from internet. The key words used for search included
0zone, ozone therapy, medical 0zone, oxygen-ozone therapy, ozone therapy and autoimmune diseases, ozone
therapy and RA OR rheumatoid arthritis, ozone therapy AND low back pain, ozone AND haematolog*,
ozone AND obstetric, ozone AND gynaecology, ozone AND orthopaedic, ozone AND ischaemia, ozone
AND cancer and ozone AND skin.

Therewere no limitsin search; papers of any language were included. Problems encountered in theliterature
search were related to the paucity of randomised control clinical trials in the area of ozone therapy in al
fields of medicine.

A critical appraisal of all relevant literature was carried out and the evidence graded according to the modified
Catalonian Agency of Health Technology Assessment (CAHTA) scale.



7. RESULTS

Ozone's use in medicine has been debated for decades, but references to its use were sporadic in the major
medical journals. Most of the claims of its efficacy were anecdotal. Ozone had been claimed to be ableto kill
viruses, bacteria, parasites, fungi and be useful for cancers (Bocci, 1992). The treatment may activate the
host’simmune system by inducing the production of immunoactive cytokines. It is also suggested that since
viruses, bacteria and other organisms need an anaerobic environment, exposure to ozone should kill these
harmful organisms.

7.1, SAFETY

There has been a reported case of death due to air embolism during the use of ozone in the treatment of
psoriasis (Marchetti & Monaca, 2000).

Hepatitis C and HIV infections have al so been reported following ozone autohaemotherapy (Daschner, 1997).
A more recent cross sectional study demonstrated that transmission of HCV infection due to cross
contamination occurred amongst 6 out of 31 patientswho were exposed to autohaemotherapy or intramuscul ar
injection in a outpatient department of a hospital in Italy (Faustini et a 2005).

Apart fromthis, it has been reported that a45-year-old woman complained of acute bilateral visual loss after
intra-discal and peri-ganglionicinjection of ozone-oxygen gas mixturefor lumbar disk herniation (Lo Giudice,
2004). Corea (2004) also reported a case of vertebrobasilar stroke after treatement with ozone-oxygen for
lumbar disc herniation.

7.2. EFFECTIVENESS

7.2.1. HIV AND INFECTIOUS DISEASES

An anonymousreport (1994) claimed that ozone together with oxygen caninactivatethe HIV virus. Carpendale
et a (1993) reported the efficacy of ozonein the treatment of AIDS related diarrhoea. In this paper, three of
the four patients with diarrhoea of unknown etiology treated with daily insufflations of medical ozone,
experienced complete resolution, while the other patient had marked improvement.

A review by Wells et al (1991) reported that ozone inactivates HIV-1 virions in a dose dependant manner.

Two studies reported that ozone being a strong oxidizer, can stimulate the increase of cellular anti-oxidant
enzymes, eventually inhibiting the oxidative stress, and these may have implications in the treatment of
many diseases including HIV (Rodder et al 1991, Bocci 1996).

A non randomized controlled study in patients suffering from Hepatitis A, B or C demonstrated that all 40
patients who received ozone were totally cured of hepatitis, and the rate of healing was faster in this group,
but there was no mention of the breakdown of patients infected with hepatitis in the respective groups
(Betancourt et al)

7.2.2.1SCHAEMIA

Limb ischaemia

While there have been a number of reports on the effectiveness of ozone in the treatment of limb ischemia
(Sroczynski et al, 1992; Turczynski et a, 1991; Maslennikov et a, 1997; Tylicki et al, 2001; Tylicki et al,
2003; Biedunkiewicz et al, 2004), these were small non-randomized clinical trials, from afew centersmainly
in Poland and Russia. Tafil-Klawe et al (2002) study involving 62 patients with lower limb ischaemia, of
whom 32 patients were treated with ozone whereas the remainder were treated with traditional balheology,
found better results with ozone.



CNSIschaemia

A study of 85 patientswith ischaemic insult by Kotov et al treated with ozone demonstrated adecreasein the
intra-cerebral blood circul ation asymmetry, increased cerebral circulation reactivity and afunctional restoration
in the circle of Willis.

Ischaemic Heart Disease

Another cross sectional study of ozone therapy in patients with progressive angina pectoris resulted in
elimination of non-stable conditionswith significant reduction of coronary insufficiency symptoms (Shaarov
et a).

7.2.3. OPHTHALMOLOGY

A double blind RCT involving 123 subjects suffering from retinitis pigmentosa demonstrated that ozone
treatment was effective, although its action istemporary (Moreno et al). A cross sectional study by Mapolon
et al reported remission of photophobia and phototopsiain all 50 patients with retinitis pigmentosa treated
with ozone.

Similarly, another study by Diaz et a comprising of 180 patients with different ophthalmologic diseaseslike
retinitis pigmentosa, myopia, chronic open angle glaucoma, optic atrophy and diabetic retinopathy were
treated with daily rectal ozone therapy, demonstrated improvement ranging from 23%- 63% at follow-up
over one year.

Satiesteban et al in across sectional study of 60 patients suffering from optic nerve dysfunction treated with
ozone demonstrated 86% and 83% improvement in Pelli Robson Contrast Sensitivity Test (PRCST) and
visual field (VF) by Goldmann Perimetry.

7.2.4. ORTHOLARYNGOLOGY

In a small randomized controlled trial by Basabe it was demonstrated that there was improvement in
audiometry, electrophysiological threshold and the latency of the wave V to 90 DB for the same ear, in a
great percentage of children that received ozone therapy.

A cross sectional study of patients with chronic purulent mesotympanitis treated with ozone in Russia,
observed inflammation control of mucous membrane, discharge reduction and restoration of auditory tube
function that (Shakov & Edeleva 1996)

7.2.5. OBSTETRICS & GYNAECOLOGY

Two unpublished non randomized controlled trials demonstrated that the patients with caesarian sections
treated with ozone had less infectious complications compared to controls (Kovalev & Clemente-Apumayta,
Kovalev). An unpublished cross sectional study by Kachlina reported that the maximum positive effect of
0zone was seen in those patients with intrauterine infections without signs of inflammation compared to
those with signs of inflammatory process.

Similarly, another non randomized controlled trial noted benefitsin patients with various puerperal diseases
in postnatal period treated with 0zone compared with the control group (Kachalinaet a - unpublished article)

Two cross sectional studies using ozone therapy in the treatment of female infertility and for endometritis
showed improvement. However, these studies had small sample sizes (Mello & ‘Méllo;, Gretchkanev et al -
unpublished article)

7.2.6. ORTHOPAEDIC DISORDERS

Therewereonly 3relevant clinical trialsavail able on these subjects, thus making it difficult to draw conclusive
results (D’Erme M et a 1998; Andreula CF et al 2003; Alex B)



7.2.7. CANCER

A review by Ernst (2001) concluded that knowledge regarding the potential benefit and harm of ozone in
cancer patientsisinsufficient. Therefore such therapy can’t be recommended asan alternative form of treatment
for cancer patient.

Similarly the American Cancer Society has recommended in two review articles that that thereislittle or no
evidence that ozone is effective for the treatment of cancer (Cancer Journal for Clinicians 1993, Cancer
Journal for Clinicians 1994).

7.2.8. SKIN CONDITIONS
Theevidenceisonly anecdotal in nature aswith regardsto the use of ozonein the treatment of skin conditions
(Jordan et al 2002; Panminerva et al 1995).

8. CONCLUSIONS
Current dataon the usage of ozonetherapy astherapeutic optionsfor various health conditions lacks sufficient
safety and therapeutic advantage over available conventional therapeutic modalities.

9. RECOMMENDATIONS

There is insufficient clinical evidence to recommend ozone therapy as a form of aternative treatment in
patientswith HIV AND infectious diseases, autoimmune diseases, ischaemia, eye conditions, ENT, obstetrics
and gynecology, orthopedic disorders, cancer and skin conditions.
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OZONE THERAPY STUDY PROTOCOL

Research question
1. Should ozone therapy be used for treatment of specific condition?

Requested by
Medical Department, Hospital Sultanah Aminah, Johor Bharu.

Background

Ozonetherapy isaterm that describes a number of different practicesin which oxygen, ozone, or hydrogen
peroxide are administered via gas or water to kill disease microorganisms, improve cellular function and
promote the healing of damaged tissues. The rational e behind bio-oxidative therapies (as ozoneis apowerful
oxidizing agent), is that as long as the body’s needs for antioxidants are met, the use of certain oxidative
substance will stimulate the movement of oxygen atoms from the bloodstream to the cells. With higher
levels of oxygen in the tissues, bacteria and viruses are killed along with defective tissue cells. The healthy
cellswill survive and multiply more rapidly. The result is a stronger immune system.

l. Objectives
To assess the safety, effectiveness and cost implications of ozone therapy.

. Scope

1. Thetechnology

Ozoneis an activated, trivalent (three atoms) form of oxygen. Oxygen is O2 whereas ozone is O3. Over a
period of 20 to 30 minutes, ozone breaks down into two atoms of regular oxygen by giving up one atom of
singlet oxygen. Medical ozoneismade of electrically activated medical grade Oxygen (using ozone generator),
made from air or oxygen by ozone discharge or by ionizing radiation. Ozoneis germicidal, bactericidal and
fungicidal.

Inclusion criteria:

Exclusion criteria:
Oxygen therapy —use of hydrogen peroxide, hyperbaric oxygen, stabilized oxygen, ionization.

1 Scope

IV/Intramuscular/intraarticul ar injections

Rectal insufflation (1.5 litres)

Vaginainsufflation (5 minutes)

Autohemotherapy (withdrawing blood and reinfusing after putting ozone in)
Air purification — low levels of O3 in room air

Ozonated drinking water

Ozonated ail

Sauna/Ozone bagging —body excluding head in bag full of O3 for up to 2 hours
Ear insufflation (5 minutes)

® S & 6 6 O O oo
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2. Medical problems

i) Arteriosclerosis obliterans

ii)  Skindisease - Indurative hypodermatitis and localised lipodystrophies, skin cancer, psoriasis,

iii)  Cancer —cervical, prostate,

iv)  Ischaemic, stroke

v)  Pulmonary diseases

vi)  Immune system disorders

vii) Degenerative diseases

viii) Peripheral nervous system diseases

iX)  Aging process

X)  Arthritis

Xi)  Bruises, burns, fistula, decubitus, gangrene, infections, muscle pains, radiation damage, and
used to promote the healing of wounds.

xii)  Parkinson’'s and Alzheimer’s diseases

xiii) Opthalmology

1. Aspectsto be considered

1. Safety
- patient side effects- death due to gas embolism
- Operator - poisoning/others (FDA- ozone is toxic gas with no medical uses)
- US Environmental Protection Agency- ozone level in air ‘unhealthy’ if>0.015ppm, lung and
eye irritant
2. Cost

- Direct cost such as the cost of the technology, and the equipment, disposables
3. Effectiveness

4. Training

STRATEGY

1 New Health Technology Assessment.
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METHODOLOGY

1 Systematic review

a) Gathering of all available evidence

- Health Technology Assessment reports

- Literature (Published/unpublished)
b)  Analysis of evidence drawing up Evidence Table(Under various aspects identified)
C) Synthesis of evidence

2. Coallection of information on local situation
- survey on different tests planning to be carried out/ has been carried out, equipment models,
costs implications involved, safety, improve quality of service

3. Report writing
- Report writing for individual section
- Suggested headings of the report
- Background
- Introduction
- Objective
- Methodology
- Results-synthesis of evidence (evidence tables)
- Conclusions
- Recommendations

4, Merging of individual reports and preparation of draft reports
5. Feedback on Draft report and preparation of final report
6. Presentation of report to Technical Advisory Committee
7. Presentation of report to HTA Council

8. Approved policy sent to implementing agency

9.  Trandation into CPG and clinical pathway

10. Monitoring of feedback

Websites searched

MSN

AltaVista

Ovid- Cancerlit

MEDIline

Cochrane database
Www.geocities.com/ojoronen/oz.HTM
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