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ORIGINAL RESEARCH

Effect of Ozone Therapy on Pain and Functional
Status in Fibromyalgia Patients

Ozlem Kuculmez, MD

ABSTRACT

Introduction « Fibromyalgia is a musculoskeletal disease
that is frequently detected in young women, includes
symptoms such as fatigue, sleep disturbances, and
cognitive dysfunction unrelated to pain, and negatively
affects the patient’s quality of daily life. Ozone therapy
increases tissue oxygenation, activates antioxidant
mechanisms, and may be used in patients with
fibromyalgia. The aim of this study is to investigate the
efficacy of ozone therapy on pain and functional status in
fibromyalgia patients.

Methods « It was a longitudinal cross-sectional study. The
study was performed by Baskent University Alanya
Hospital. Patients, aged between 20 and 65 years,
diagnosed with fibromyalgia according to American
College of Rheumatology 2010 criteria and had ozone
therapy were included to the study. It was hypothesized
that the ozonetherapy increases tissue oxygenization,
decreases pain level and supplies better quality of life in
patients with fibromyalgia. Demographic and three-
month follow-up data of fibromyalgia patients who had
received 10 sessions of ozone autohemotherapy were
obtained from the hospital database. The patients received
10 sessions of ozone autohemotherapy at a concentration
of 25 ug/ml (100 ml of blood and 100 ml of ozone gas) 2-3
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INTRODUCTION

Fibromyalgia (FM) is an extremely interesting disease
regarded as a collection of symptoms not directly linked to
pain, including widespread discomfort, fatigue, sleep disorders,
and problems with cognitive function. It is more prevalent
among women, typically between the ages of 30 and 55. This
condition is very common with a prevelence of 2-5% in overall

times per week. The values of the Visual Analog Score and
Fibromyalgia Impairment Questionnaire scores in the
three-month follow-up were statistically compared, and P
< .05 was considered statistically significant.

Results « 20 female patients were analyzed. The mean age
of patients was 54. 8 + 15. 5 years. Patients’ median (min-
max) baseline score on Visual Analog Score was 9 (5-10),
post-treatment score was 3 (0-8), 3 (1-8) in 1st month, and
4 (1-8) in 3rd month. The median (min-max) Fibromyalgia
Impairment Questionnaire score of patients was 73.29
(29.2 - 87.2) at baseline, 31.67 (7.01 - 66.99) after treatment,
24. 6 (10. 7- 63. 3) at 1st month, and 24.67 (10.67- 66.99)
3rd month. A significant decrease in pain (P < .001) and
functional improvement (P < .001) was observed in the
patients after ozonetherapy.

Conclusion o After 10 sessions of ozonetherapy in
fibromyalgia patients, the Visual Analog Score and
Fibromyalgia Impairment Questionnaire scores decreased
significantly and this well-being persisted for three
months. Ozonetherapy may be considered for fibromyalgia
treatment protocol as complementary therapy. For
determining dosage and session standarts further studies
are needed. (Altern Ther Health Med. 2025;31(1):10-14).

population.! It is classified as a chronic pain syndrome in the
International Classification of Diseases ICD-11.2 For this
reason, diagnosis can no longer be made only by tender point
palpation. Diagnosis is made by scoring widespread pain and
somatic symptoms according to the 2010 American Collage of
Rheumatology criteria . Sometimes it is not easy to diagnose
and treat this illness, because of uncertainties and lack of
knowledge about the etiopathogenesis of the disease.* Many
theories have been proposed for the etiopathogenesis of this
disease, such as genetic and environmental factors, traumas,
endocrine disorders, antioxidant system deficits, mitochondrial
dysfunction, neuroinflammation, small fiber impairment, and
central sensitization, but no definite conclusion has been
reached. As mitochondrial dysfunction, hypoxia, and lack of
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antioxidant mechanisms were blamed for the fatigue symptoms
of patients, ozonetherapy has been become more controversial
and researched.>® Ozone therapy is a complementary therapy
used to treat some diseases with medical ozone gas (a
combination of 3-5% O3 - 95% O2). The therapy has been
started to be used in medicine since the discovery of ozone
generators. Since the ozone molecule is one of the most
reactive molecules, it is believed to increase tissue oxygenation
and induce antioxidant reactions once it is delivered to the
body.’” Because of this property, there are several studies
suggesting that the therapy may also be effective in patients
with fibromyalgia.>® This study aims to determine the effect of
ozone therapy on the pain and functional level of patients who
received this therapy in the Baskent University Physiotherapy
Clinic. It was hypothesized that FM patients have decreased
Visual Analog Score (VAS) and increased Fibromyalgia
Impairment Questionnaire (FIQ) scores after ozone major
autohemotherapy (MaAHT). This study was the first study
that searched efficacy of ozonetherapy in pain and functional
status in newly diagnosed, treatment naive FM patients.

MATERIALS AND METHODS

The study wasalongitudinal cross-sectional investigation.
The study was conducted in accordance with the Declaration
of Helsinki, after obtaining approval from the Baskent
University Ethics Committee (KA22/352, 22.11.2022). The
method of administration, mechanism of action, possible
side effecys of ozonetherapy was explained in detail and
consent form was taken from the patients for ozone therapy
as a routine procedure. Sample size was calculated with
G*Power 3.0.10. (Franz Faul, Universitit Kiel, Kiel, Germany)
program. Targeting a medium effect size (d = 0.25), 80%
power, and a 5% false-positive rate, sample size was revealed
as 28. During the last 6 months (01.05.21- 30.10.21), patients
who visited the Physical Medicine and Rehabilitation
Polyclinic with a diagnosis of fibromyalgia were scanned in
the health database. Demographic data such as age, gender,
previous diagnoses, medications, ozone sessions, ozone
dosages, side effects, control anamnesis, VAS and FIQ scores
were obtained from the heath database.

Inclusion Criteria

The patients aged between 20-65 years, newly diagnosed
as FM according to ACR 2010 diagnostic criteria and who
had accepted 10 sessions of ozone major autohemotherapy
were included in the study.

Exclustion Criteria

The patients who were previously diagnosed as FM had
a diagnosis of another rheumatic or systemic disease that
could affect the results, used FM drugs for another indication,
had another therapy as physical therapy, injections that could
affect the results, and who did not come to ozonetherapy or
controls were excluded from the study.

When ozone-resistant materials are not used, ozone
becomes carcinogenic by melting plastic material instead of

an antioxidant agent. Because of this issue ozone-resistant
vacuum glass citrated bottles (PPS citrated bottles, contain 10
ml citrate), serum sets (PPS serum sets), and injectors
(Medivare 50-60 ml injectors), were used for major
autohemotherapy protocol. Therapies were performed with
the Turkozone Blue S (Ozone Health Services Co. Ltd.,,
Istanbul, Turkey) medical ozone generator (CE 1984) which
was approved by the Ministry of National Health. The ozone
generator allowed the customization of the treatment via
selecting the O3 dosage in a continuous range, i.e., from 1 to
80 pg of O3. Ozone dosage was selected by the operator. 100
cc of blood was drawn from patients to citrated bottles with
ozone-resistant serum sets. 100 ml of O3 -O2 mixture gas
was injected into bottles in 5 minutes. Then the bottles were
turned upside down and ozonated blood was reinfused to the
patients intravenously within 15 minutes using the same
serum sets. Sterile disposable materials were used, and
antiseptic conditions were maintained during the process.
All patients had a concentration of 20-25 pug/ml of 100 ml of
blood and 100 ml of O3 -O2 mixture gas. In the first session
20 pg/ml, in the second session 22 pg/ml, and between the
third and tenth sessions 25 ug/ml were administered, as it
was recommended to start the therapy with a low dose and
increase it slowly as reccomended in Sucuoglu at al’s study.
For the patients of FM, a medium dose range was preferred.
Ozone therapy was administered 2-3 times per week for a
total of 10 sessions, as recommended in the literature.” VAS
and FIQ scores (before ozone therapy, after therapy, at the
first and third month of control) were taken from the health
database and statistically compared.

Visual Analog Scale is used to digitize some values that
cannot be measured numerically. The Turkish validity and
reliability of the scale were performed by Yaray et al. in 2011.
Patients are shown a pain scale of 10 centimeters (cm) long.
On this scale, 0 cm represents no pain and 10 cm represents
the most severe pain. Patients look at this scale and indicate
the severity of the pain as a point on this scale. The distance
between point 0 and the point indicated by the patient is
measured in cm, and the value indicates VAS."

FIQ is an FM rating scale that consists of 10 questions. The
first question evaluates physical functioning, the second and
third questions evaluate the severity of the disease and the
degree of inability to work, and the fourth to tenth questions
evaluate difficulty at work, pain, fatigue, morning fatigue,
stiffness, anxiety, and depression. A maximum total of 100
points can be scored. Scores between 50 and 70 points are
considered moderately impaired, and scores above 70 points are
considered severely impaired. The Turkish validity and reliability
of the scale were established by Sarmer et al. in 2000."!

The primary outcome measure was VAS and the
secondary outcome was FIQ score in the current study.

Statistical analysis

Data were analyzed with the SPSS program (IBM Corp.,
Chicago, Illinois, USA 25.00), and all results were interpreted
at a significance level of 0.05 and a confidence interval of
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95%. Normally distributed values were defined as mean +
SD, nonnormally distributed values were defined as median
(min-max), and categorical variables were defined as
frequency and percentage. Because a normal distribution
could not be found for VAS and FIQ values, the Friedman
test test was used to compare VAS and FIQ values between
groups. (Values before therapy, after therapy, controls in the
first and third month) because the data did not provide
normal distribution and repeated measurements were made
in the dependent group in the study design. Post hoc analysis
was performed with the Bonferroni test to determine between
which measurements the statistical difference emerged. P <
.05 was considered statistically significant.

RESULTS

It was found that 55 patients visited the outpatient clinic
with the diagnosis of FM in the last six months and these
patients were revealed fort he study. 35 patients who did not
meet the inclusion criteria were excluded from the study. The
consort flow diagram is shown in Figure 1. A total of 20
patients were analyzed who had a new FM diagnosis and 10
MaAHT sessions. All patients included in the study were
women, their mean age was 54.8 + 15.5 years, and their
demographics were similar.

The present study revealed that following 10 sessions of
MaAHT for patients with FM, there was a notable difference
in VAS (x*= 37.577, P < .001) and FIQ median scores (x*=
48.306, P < .001) at the three-month follow-up.

The initial median (min-max) of the patient’s VAS score
was determined to be 9 (5-10). After 10 MaAHT sessions, the
median VAS score decreases to 3 (0-8). It was observed that
this decrease continued as the median VAS scores were 3 (1-8)
at the first month and 4 (1-8) at the third month controls.
According to the analysis results, a statistically significant
difference was observed between the mean values of VAS at
different time points (x*= 37.577, P < .001). According to post
hoc analysis, there was a significant difference between pre-
treatment-post-treatment (mdn= 3) (P =.001), pre-treatment-
first month-follow-up (mdn= 3) (P =.001) and pre-treatment-
third month follow-up (mdn= 4) (P = .001), but there was no
difference between post-treatment-first month follow-up
(mdn= 3) (P = 1.000) or first month-third month follow-up
(mdn= 4) (P = 1.000) values. These findings indicate that
ozonetherapy shows its effect on VAS score significantly in first
month after therapy and this well-being persists for three
months. The change in VAS values during the three-month
follow-up is shown in Figure 2.

The median (min-max) FIQ score of patients was 73.29
(29.2 - 87.2) at baseline, 31.67 (7.01- 66.99) after treatment,
24.6 (10.7 - 63.3) in the first month, and 24.67 (10.67- 66.99)
in controls at third month. After treatment, a statistically
significant difference was found between the mean FIQ
scores at different time points (x* = 48.306, P < .001).
According to posthoc analysis, there was a significant
difference between the mean values before treatment and
after treatment (mdn= 31.67) (P = .013), before treatment

Figure 1. CONSORT (Consolidated Standards of Reporting
Trials) flow diagram.

‘ Patients assessed for eligibility (n= 55)

Excluded (n= 35)
« Previously diagnosis of FM (n=21)
« Controls were not performed regularly (n= 2)

FP|  « Received physical therapy (n=7)

« Use drugs that could affect outcomes due to other indications
(n=3)

« History of rheumatic disease or osteoarthritis (n= 2)
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Figure 2. Time dependent change in Visual Analog Score
(VAS).
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Figure 3. Time dependent change in Fibromyalgia
Impairment Scale (FIQ).
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and in the first month after treatment (mdn= 24.6) (P =
.001), before treatment and in the third month after treatment
(mdn= 24.67) (P = .001) and after treatment in the third
month (mdn= 24.67) (P = .006), but there was no difference
between the values after treatment in the first month (mdn=
24.6) (P = .165) or between the first month and the third
month (mdn= 24.67) (P = 1.000). These results reveale that
ozonetherapy shows its effect on FIQ score significantly in
first month after therapy and this positive effect persists for
three months. The change in FIQ scores during the three-
month follow-up is shown in Figure 3.

DISCUSSION

The current study found that after 10 sessions of MaAHT
in FM patients, there was a significant difference in VAS ()
= 37.577, P <.001) and FIQ median scores (x*= 48.306, P <
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.001) at the three-month follow-up. There was a significant
difference in the mean scores of VAS and FIQ after the
treatment and in first month control. Also these positive
effects persisted for three months.

There are a limited number of studies in the literature on
this topic. Hidalgo-Tallon et al. applied ozone therapy with
rectal insufflation method in 36 FM patients (33 women, 3
men). They performed the therapy 2-5 times per week for 12
weeks and used a dosage of 40 pg/ml 200 ml. After a total of
24 sessions, they showed significant improvement in the
patients’ Beck Depression scores, Short Form Health Survey
(SF -12), and FIQ scores.'?

The study, designed by Tirelli et al, included 65 FM
patients (55 women, 10 men). Disease duration ranged from
0.5 to 33 years. Ozone therapy was administered by MaAHT
in 55 patients and by the rectal insufflation method in 10
patients. Patients attended sessions twice a week for the first
month, after which therapy was continued twice a month.
They were then assessed with a numerical rating scale (0-10)
and a fatigue severity scale (1-7), and 70% of patients
experienced a 50% improvement in symptoms.'* Another
study included 200 patients who received MaAHT sessions at
a dose of 45 ug/ml 3-4 times per week for one month. a
10-point numerical pain intensity scale was used for
assessment, and only 17.5% of patients showed no
improvement. They determined a significant decrease in
modified 10-points Pain Intensity-Numerical Rating Scale
after 3-4 sessions in 1st-month control."*

Moreno-Fernindez et al. administered 10 sessions of
MaAHT at 30-60 pg/ml to 20 FM patients. In addition to FIQ
and tender point assessment, peripheral blood was drawn
from the patients, and reactive oxygen species (ROS), lipid
peroxidation (LP), and protein carbonyl content (PC) were
also measured. In addition to clinical improvement in patients
receiving ozone therapy, levels of oxidative stress markers such
as ROS, LC, and PC were also shown to decrease.

The first randomized controlled trial of ozone therapy in
FM patients was conducted by Sucuoglu et al. A total of 54
patients (26 patients in the ozone therapy group, and 28
patients in the placebo group) were enrolled in the study.
They received both MaAHT and minor autohemotherapy
twice weekly for a total of 10 sessions. When comparing pre-
and post-treatment outcomes, significant improvement was
noted in the Fibromyalgia Impact Questionnaire, the
Pittsburgh Sleep Quality Index (PSQI), and the Short form-
12 (SF-12) in both groups. Because of this issue, Sucuoglu et
al. suggested this therapy as an adjuvant therapy to
physiotherapy in FM patients.’ Tiirkyillmaz et al performed a
prospective cross-sectional study on 40 patients. They applied
ozone therapy two times a week for a total of 13 sessions and
determined improvement in FIQ, PSQI, and SF-12 scores.'®
Ahi et al performed a retrospective study in 45 FM patients
who had ozone therapy and found improvement in VAS,
FIQ, and Short form 36 scores.”” In the current study, we
determined that the results support Tiirkyllmaz’s and Ahi’s
results as we found improvement in VAS and FIQ scores too.

In literature, there is no standard protocol for dosage,
frequency, and method of application. As a result, the results
are heterogeneous and the level of evidence decreases. Most
studies on ozone therapy have been conducted in patients
with low back pain and knee osteoarthritis.’**! The number
of studies on FM patients is also extremely limited. However,
the significant improvement in both VAS and FIQ scores in
FM patients after 10 MaAHT sessions in the current study
supports the findings of other studies in the literature.

It is well known that ozone is highly reactive and
transforms into oxygen and ozonoid once it acts on the body.
The ozonoid molecules then transform into reactive oxygen
species (ROS) and lipid oxidation products (LOPs). ROS
facilitates tissue oxygenation by acting on erythrocytes and
delivering oxygen to the tissue. LOPs act on the endothelium
and increase the release of nitric oxide. They stimulate the
production of erythrocytes resistant to oxidative stress and the
activation of stem cells. In addition, they increase the number
of antioxidant enzymes such as superoxide dismutase, catalase
and glutathione peroxidase, glutathione transferase,
glutathione, and glutathione reductase. It also accelerates the
Krebs cycle and ATP production and regulates the extent of
inflammation.® As known, there are many theories on the
pathogenesis of FM, such as neurotransmission disorders,
neuroinflammation, peripheral sensitization, central
sensitization, small-fiber neuropathy, neuroendocrine factors,
sleep disorders, genetic predisposition, oxidative stress factors,
mitochondrial dysfunction, environmental and psychosocial
factors.??* Tt is suggested that ozone therapy may have
antioxidant, anti-inflammatory, and metabolic effects.>” The
study by Moreno-Fernandez et al. and the current study also
support this hypothesis."”” If these findings are supported by
more comprehensive studies in the future, ozonetherapy may
be included in the treatment allogorithm of fibromiyalgia.

The main limitations of our study are the cross-sectional
design, the data obtained from a health database, limited
evaluation methods, the short follow-up time, and the small
sample size. Another important limitation is the lack of a
standard dosage, session, and application protocol for
ozonetherapy in FM patients. The fact that many newly
diagnosed patients did not meet the study criteria caused the
sample size to be limited. This is one of the most important
limitations. The strength of the study is including only newly
diagnosed FM patients different from other studies that had no
previous treatment to evaluate the real efficacy of ozonetherapy.
This issue supplies to determine real efficay of ozonetherapy in
FM patients as they are newly diagnosed and treatment naive.
The ozotherapy may take place in FM treatment protocol in
future. There is a need for prospective, multicenter studies that
define standard protocols and dosage in these patients. Also,
we need further studies that have longer follow-ups to see the
efficacy of ozonetherapy in a long time.

CONCLUSION
After 10 MaAHT sessions in FM patients, VAS and FIQ
scores decreased significantly, and this beneficial effect
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persisted for three months. The greatest efficacy was found
between the pre-post treatment period and first month
control. Ozone therapy appears to be a treatment option for
FM patients, but prospective and randomized controlled
clinical trials with a larger sample size are needed.
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